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Errata  in  Part  III.  of  Journal 


^ge  46S.    Omit  last  pbXBse  of  paragraph  1. 


Page  470. 


Transpose  nombera  in  paragraph  6  (see  Tabic  T.  on  p.  460). 

Table  III.  The  strippings  of  cows  4  and  (  in  the  afternoon  of  June  17,  ntid  on 
June  18  an>l  19  were  transposed  in  compiling  the  Table,  owing  to  these  two  cows 
having  been  shifted  in  theii-  stalls.    The  Table  should  be  amended  as  follows  :— 
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*  uV(or«».— This  large  amount 
of  strippings  is  accounted  for 
by  the  fact  that  on  the  occa- 
sion In  question  the  Tacnum 
tube  between  Cow  No.  6  (which 
became  restive),  and  another 
Cow  got  pulled  off  during  the 
Milking,  and  the  teat  cups 
dropped  off  both  cows.  The 
teat  cups  were  replaced  on  one 
of  the  animals  ;  but  owing  to 
Cow  No.  6  being  «  upset  by  the 
hissing  sound  of  the  escaping 
vacuum,  and  tlie  cups  dropping 
off  about  her  feet,"  the  Exhibi- 
tor (Mr.  W.  Murehland)  did 
not  think  it  advisable  to  try  her 
further  at  that  time. 
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ROYAL  AGRICULTURAL  SOCIETY 
OF  ENGLAND. 


PHILIP   PUSEY 

(June  25,  1799-July  9,  1855). 

The  name  of  the  first  Chairman  of  the  Journal  Committee  of  the 
Boyal  Agricultural  Society,  and  the  first  Editor  of  this  Journal, 
which  is  now  entering  upon  its  sixty-first  annual  volume,  may 
possibly  be  somewhat  unfamiliar  to  latter-day  readers.  But  in  his 
time  Philip  Pusey  was  a  great  agricultural  name  to  conjure  with, 
and  it  is  hardly  too  much  to  say  that  this  Society  owes  more  to 
him  than  to  any  other  man  for  his  fostering  guidance  of  its 
early  footsteps. 

When  England  began  to  emerge,  about  the  beginning  of 
Her  present  Majesty's  reign,  from  the  acute  agricultural  distress 
into  which  it  had  been  plunged  after  the  Napoleonic  wars,  men 
began  to  talk  about  the  advantages  which  might  be  gained  by 
what  Earl  Spencer  called  at  the  Smithfield  Club  dinner  of  1837 
a  ''national  society  for  agricultural  purposes  exclusively."^ 
Amongst  the  men  of  mark  to  whom  this  project  commended 
itself  was  Philip  Pusey,  then  a  busy  and  ardent  Member  of 
Parliament,  known  to  and  appreciated  by  the  leaders  alike  of 
politics,  fadiion,  and  literature. 

The  particular  cause  of  his  identifying  himself  so  closely 
with  the  national  agricultural  society  that  was  beiug  projected 
will  probably  now  never  be  known ;  but  he  was  "  in  the  move- 
ment," in  the  prime  of  life,  some  of  his  best  friends  were  on 
the  list  of  promoters ;  and  so  he  took  the  step  which,  while  it 
brought  him^renown  in  his  own  days,  probably  shortened  his 
active  and  useful  life. 


>  See  Jotimal  B.A.S.E.  8rd  teriesi  toI.  L  (1890),  p.  2, 
VOLi  XI,  T.  Ss^=-4l 
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2  Philip  Pnsey. 

Pusey  was  present  at  the  inaugural  meeting  of  the  English 
Agricultural  Society,  held  at  Freemason's  Tavern  on  May  9, 
1838  ;  ^  was  elected  a  member  of  the  original  Committee ;  took  a 
very  active  share  in  the  preliminaries  for  the  first  meeting  of  the 
Society  at  Oxford,  where  he  had  spent  his  undergraduate  days  ; 
discussed  with  John  Murray  the  Second  the  scheme  for  a  journal 
on  the  lines  of  the  *'  Quarterly  Review  ;  "  and  soon  proved  himself 
one  of  the  chief  pillars  and  supports  of  the  new  and  promising 
Society.  lie  was  eminently  adapted  for  the  position  whidi  lie 
speedily  achieved  in  the  counsels  of  Hanover  Square.  Hard 
working,  resourceful,  at  once  a  profound  scholar  and  a  skilled 
farmer,  he  carried  out  the  Society's  motto,  "Practice  with 
Science,"  with  unexampled  devotion  and  ability  for  the  first 
seventeen  years  of  the  Society's  existence ;  but  when  he  passed 
into  the  slutdow,  his  splendid  efforts  were  not  wholly  realised 
at  the  time,  and  to-day  he  is  almost  forgotten.  It  has  been 
judged  fitting,  therefore,  that  before  the  nineteenth  century,  for 
whose  agriculture  he  did  so  much,  has  come  to  an  end  some 
sketch  of  his  life  and  work  should  be  given  in  the  Journal  to 
which  he  devoted  so  many  patient  years  of  loving  voluntary 
labour. 

Philip  Pusey  was  bom  at  Pnsey,  Berks,  on  June  25, 
1799,  and  was  the  eldest  son  of  the  Hon.  Philip  Pusey  of 
Pusey,  by  his  wife,  Lady  Lucy  Sherard,  daughter  of  Robert, 
fourth  Earl  of  Harborough.  His  father  was  a  Bouverie,  the 
youngest  son  of  Jacob,  first  Viscount  Folkestone,  but  had 
assumed  the  name  of  Pusey  on  April  3,  1784,  as  a  condition  of 
succession  to  the  Pusey  estates.  The  original  Pusey  family 
was  a  very  old  one,  dating  back  certainly  to  the  thirteenth 
century,  and  as  it  possessed  an  ancient  tenure  horn  (still 
existing),  with  the  legend  '^Kjrng  Knowde  [Canute]  geve 
Wyllyam  Pewse  Thys  home  to  holde  by  thy  lande,"  "^  it 
claimed  an  even  greater  antiquity.  But  the  last  of  the  family 
in  the  direct  line  died  childless  in  1710,  and  the  last  female 
descendant  (Miss  Jane  Allen  Pusey)  died  in  1789,  when  the 
property  came  by  the  bequest  of  herself  and  her  sister  Elisabeth 
into  the  hands  of  the  Hon.  Philip  Bouverie.' 

The  Hon.  Philip  Bouverie  or  Pusey  entered  into  possession 
of  the  Pusey  estates  in  1789,  being  then  forty-one  years  old 
and   a  bachelor.     He   was  a  formal,  precise,  and  punctilious 

»  See  Journal  B.A.S.E.,  3rd  series,  vol.  i.  (1890),  pp.  6-10.' 

-  AroJutologiat  vol.  iii.  1786. 

*  The  whole  story  of  the  Poseya  and  Boaveries  is  told  very  completely  and 
accurately  by  Dr.  Liddon  in  the  Appendix  to  vol.  i.  of  his  Life  of  Dr,  Jg.  B. 
Ptfteij  (1893). 
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man,  highly  intellectual,  and  veiy  beneroleut  and  even 
laYiEdi  in  his  charities  (his  sons  described  him  on  a  memorial 
window  as  "Philip  Pusey,  Pious  and  Bounteous").  After 
nine  years  of  occupancy  of  Pusey,  he  married  in  1 798  Lady  Lucy 
Sherard,  widow  of  Sir  Thomas  Cave,  Bart.,  who  was  twenty- 
four  years  his  junior.  A  son,  Philip,  the  subject  of  this  memoir, 
was  bom  on  June  25,  1799,  and  a  second  son,  Edward 
T^nverie,  afterwards  the  famous  theologian,  on  August  22, 
1800.  Subsequently  five  daughters  in  succession,  and  then  two 
sons  were  bom  ;  but  as  the  two  elder  brothers  were  divided  by 
an  interval  of  ten  years  from  the  two  younger,  "they  thus 
formed  a  natural  pair,  both  at  home  and  at  school,  and  were 
regarded  by  their  parents  and  by  the  younger  children  as  a  sort 
of  dnnmvirate,  occupying  a  distinct  rank  in  the  family."  ^ 

In  1807,  wheh  Philip  was  eight  years  old,  the  brothers  were 
sent  to  a  preparatory  school  at  Mitcham,  kept  by  the  Bev. 
Kichard  Roberts,  where  they  had  as  schoolmates,  amongst 
other  men  who  afterwards  became  distinguished,  Lord  Derby 
and  his  brother,  and  Lord  Carlisle.  Mr.  Roberts  was  a  pedagogue 
of  the  old  type,  and  a  fine  classical  scholar.  His  teaching  was 
thorough,  and  under  him  both  boys  laid  the  foundations  of  the 
real  scholarship  for  which  each  afterwards  became  famous. 
From  Mitcham  they  went  to  Eton,  where  on  January  16,  1812, 
they  were  entered  in  the  house  of  the  Bev.  Thos.  Carter.  Subse- 
quently Philip  went  to  Christ  Church,  where,  as  at  Eton,  his 
greatest  friend  was  Lord  Porchester,  afterwards  the  third  Earl 
of  Carnarvon.  On  a  visit  to  Highclere,  Pusey  fell  in  love  with 
his  friend's  sister.  Lady  Emily  Herbert,  to  whom  he  became 
engaged  in  1818.  Mr.  Pusey  senior  (an  inflexible  Tory  in 
politics)  did  not  approve  of  the  match,  on  the  ground  that 
Lord  Carnarvon  was  a  Whig,  who  made  speeches  on  behalf  of 
Queen  Caroline ;  but  also,  it  must  be  said,  on  the  more  valid 
gronnd  of  the  known  delicacy  of  the  lady's  family.  Presumably 
on  account  of  his  father's  objection  to  his  marrying,  Pusey  (who 
was,  amongst  other  accomplishments,  a  good  linguist)  set  off 
with  his  future  brother-in-law,  Lord  Porchester,  on  a  foreign 
tour ;  and  whilst  in  Spain  they  had  an  extremely  narrow  escape 
from  death.  In  the  conrse  of  their  wanderings  the  adventurous 
travellers  fell  near  Montserrat,  Catalonia,  into  the  hands  of  the 
insurgent  Guerillas,  and  were  on  the  point  of  being  shot  as 
Constitutionalists  (i.e.  of  the  army  of  the  Cortes),  being  only 
saved  by  the  providential  arrival  of  their  carriage.  A  graphic 
account  of  this  adventure,  which  happened  in  1822,  was  after- 

*  Llddoo)  vol.  1.  p.  2, 

b2 


Digiti 


zed  by  Google 


4  Philip  Pusey. 

wards  pablished  by  Lord  Carnarvon,^  as  a  note  to  his  book  on 
"  Portugal  and  Galicia,"  issued  in  1836,  and  in  its  day  a  very 
popular  work. 

Pusey,  his  mind  expanded  and  his  interests  enlarged  by  foreign 
travel,  returned  home  at  the  end  of  June,  1822,  and  his  father's 
objections  being  at  length  waived  or  conquered,  he  was  married 
to  Lady  Emily  Herbert  on  October  4,  1822.  Lady  Emily  was 
beautiftil,*  graceful,  accomplished,  a  great  reader  of  poetry, 
theology  and  science,  and  an  artist  at  least  in  knowledge  and 
feeling  (she  was  a  pupil  of  Copley  Fielding).  The  central  feature 
of  her  character  was  a  remarkable  combination  of  strength  and 
tenderness.  She  was  throughout  an  affectionate  and  helpful 
supporter  of  her  husband,  and  her  influence  for  good  over  her 
brother-in-law  Edward  was  hardly  less  conspicuous. 

During  the  early  years  of  their  marriage,  Pusey  and  his  wife 
lived  for  some  time  at  Rome,  in  the  Palazzo  Aldobrandini, 
where  they  made  the  acquaintance  of  the  Chevalier  Bunsen. 
Pusey  left  behind  him  a  memorial  of  this  sojourn  in  his 
presentation  of  a  pedestal  for  the  font  in  the  German  Chapel  at 
Rome,  with  groups  in  relief  by  Thorwaldsen.^ 

On  April  14,  1828,  the  Hon.  Philip  Pusey  died,  and  his 
son  came  into  possession  of  the  family  estate,  though  he  did  not 
commence  residence  at  Pusey  for  two  years  afterwards.  He 
appears  at  first  to  have  interested  himself  in  financial  questions, 
for  he  wrote  to  his  father-in-law,  the  Earl  of  Carnarvon,  two 
letters  on  the  Sinking  Fund,  and  on  Sir  Robert  Peel's  financial 
statement  of  February  15,  1828,  which  were  published  as 
pamphlets  in  1828.  On  the  retirement  of  Mr.  Henry  Bonham 
early  in  1830,  he  stood  for  Parliament  at  Rye,  and  was  returned 
on  March  1,  1830.  His  triumph  was,  however,  short-lived,  as 
on  May  17  his  election  was  cancelled  at  the  instance  of  a 
Committee  presided  over  by  Lord  Palmerston.  The  death  of 
George  IV.  gave  him  another  chance  ;  and  in  the  first  Parlia- 
ment of  William  IV.  he  was  chosen  (July  30,  1830)  as  one  of 
the  two  members  for  Chippenham.  During  the  Reform  agita- 
tion he  wrote  a  pamphlet  entitled  "The  New  Constitution," 
which  was  described  by  the  '*  Quarterly  Review  "  (vol.  xlv.  p. 
289)  as  "one  of  the  best  both  for  reasoning  and  language  that 

^  Mr.  Pusey  was  always  tenderly  attaobed  to  Lord  Oamarvon,  and  the 
death  at  Pusey  of  his  brother-in-law  and  early  college  friend  in  the  autumn  of 
1849  was  one  of  the  great  sorrows  of  Pusey's  life. 

'  Her  portrait  appeared  in  one  of  the  Books  of  Beauty  of  the  time  (Burke's 
Portrait  Gallery,  1833,  ii.  116). 

'  A  woodcut  of  this  pedestal  appears  on  p.  878  of  vol.  i.  of  Bunsen's 
Memoiri,  and  the  tekt  of  the  Latin  and  Qerman  inscrlptiont  is  gi?en  on 
p.87i. 
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have  appeared  at  this  crisis.  .  .  .  The  outburst  of  fresh  talent  ou 
the  Conservative  side,  since  these  struggles  began,  has  indeed 
been  splendid." 

At  the  general  election  in  April  1831  Pusey  lost  his 
seat  for  Chippenham ;  but  he  returned  to  the  House  in  July 
l'<31,  as  member  for  Cashel,  and  it  is  curious  that  his  one 
contribution  to  the  debates  of  this  Parliament  was  in  defence  of 
his  old  borough  of  Chippenham.  In  the  first  reformed  Parlia- 
ment he  attempted  to  secure  the  third  seat  given  to  the  county 
of  Berks  under  the  Act  of  1832,  but  was  unsuccessful,  the  two 
old  members  being  returned,  with  Mr.  John  Walter ;  Pusey, 
the  last  on  the  poll,  being,  however,  only  39  votes  behind.  In 
1835  he  became  member  for  Berks,  and  retained  that  position 
through  four  Parliaments,  up  to  July  1852.  In  his  address 
to  the  electors  in  1835  Pusey  *'  thought  it  very  important  to 
call  attention  to  '  the  difference  between  the  object  of  the  Church, 
and  the  form  of  its  constitution  or  legal  architecture.' "  * 

As  already  stated,  Pusey  took  in  1838  a  prominent 
part  in  the  formation  of  the  Royal  Agricultural  Society,  with 
whose  interests  he  was  afterwards  so  closely  identified,  and  the 
organisation  of  which,  no  doubt,  gave  an  agricultural  bias  to 
his  mind.  At  the  annual  dinner  of  the  Smithfield  Club  held 
on  December  11,  1837,  the  President  (Earl  Spencer) — better 
known  as  Lord  Althorp — mooted  the  project  of  a  new  Society 
for  the  encouragement  and  development  of  British  agriculture. 
The  idea  was  supported  by  the  Duke  of  Richmond,  Mr. 
Handley,  M.P.,  and  others  ;  and  early  in  May,  1838,  advertise- 
ments appeared  in  the  morning  papei*s  calling  a  public  meeting 
to  consider  the  establishment  of  an  English  Agricultural 
Society.  This  notice  was  influentially  signed,  and  the  meeting, 
held  on  May  9  at  Freemasons*  Tavern,  was  crowded  to  excess. 
Earl  Spencer  was  in  the  chair,  and  amongst  the  other  speakers 
were  the  Duke  of  Richmond,  Earl  Pitzwilliam,  Lord  Portman, 
Sir  Robert  Peel,  Sir  James  Graham,  Mr.  Handley,  M.P.,  Mr. 
Shaw  Lefevre  (Viscount  Eversley),  and  Mr.  Pusey.  Pusey  was 
a  member  of  the  original  Committee  of  Management,  which  at 
once  set  to  work,  and  at  the  General  Meeting  of  members,  held 
in  December,  referred  to  the  proposal  to  establish  a  Journal  for 


'  He  was  also  anxioas  to  promote  the  "  reconversion  of  Dissenters,"  and 
with  this  view  to  sabstitate  liilman's  hymns  for  those  of  Sternhold  and 
Hopkins  in  the  Ofanrch  services.  He  and  his  brother  Edward — whose  sym- 
pathies were  warmly  enlisted  on  the  side  of  Ktemhold  and  Hopkins — had  qnite 
a  controversy  on  this  sabject ;  and  it  is  carious  that  the  lay  brother  Philip 
should  have  set  himself  to  write  several  hymns,  the  best  known  of  which  is 
**  Lord  of  our  life  and  Ood  of  our  salvation/  the  authorship  of  which  few 
suspect  (see  Liddon's  lA/e  of  E,  B.  Putey,  vol.  i.  p.  299). 
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*'  the  diffusion  of  agricultural  information."  The  management 
of  this  Journal  was  entrusted  to  a  Committee,  of  which  Mr. 
Pusey  was  elected  Chairman ;  but  from  the  first  the  editorial 
control  was  placed  exclusively  in  his  hands,  Mr.  Pusey  was 
already  a  Quarterly  Reviewer,*  and  the  Journal  was  modelled 
somewhat  on  the  lines  of  that  review,  and  was  placed  in  the 
hands  of  Mr.  Murray  as  publisher.  Even  as  early  as  1844  the 
Journal  had  made  its  mark,  for  the  "  Quarterly  Review " 
(Ixxiii.  p.  481)  said  of  it : — 

The  Journal  of  the  Royal  Agricultural  Society  of  England  will  be  a 
permaneDt  monument  to  the  honourable  member  for  the  county  of  Berks, 
whose  patriotic  earnestness  of  purpose  induced  him  to  take  on  himself  the 
gratuitous  labour  of  its  editorship.  The  same  spirit  of  zealous  endeavour  to 
aasist  in  teaching  the  farmers  of  England  to  meet  the  necessities  of  the  times 
has  prompted  Mr.  Pusey,  not  only  to  prepare  for  the  press  the  contributions 
of  others,  but  also  to  enrich  its  pages  with  several  most  instructive  articles 
from  his  own  skilful  pen  on  the  recent  improvements  in  agriculture,  and  on 
its  actual  condition  in  some  of  our  counties  where  it  is  most  advanced. 

And  Earl  Cathcart,  Chainiian  of  the  Journal  Committee  at 
a  later  date,  observed  iu  1874  tliat 

Mr.  Pusey 's  agricultural  life  may  find  a  fitting  monument  in  the  Journal. 
He  edited  thn  Journal  from  the  first,  and  until  his  lamented  and  premature 
decease  in  1856.  A  man  of  high  character  and  sober  judginent,  Mr.  Pusey 
was  at  once  a  philosopher  and  a  man  of  business ;  a  man  in  advance  of  his 
age.  '*  Practice  with  Science,"  the  motto  of  the  Society,  his  characteristic 
and  oft- repeated  words,  even  he  thought  more  desirable  than  probable. 
Pusey  was  a  natural  leader  of  men,  endowed  by  nature  with  that  indescrib- 
able essence  called  genius." 

As  Lord  Cathcart  suggests,  **  Practice  with  Science  "  was, 
at  the  time  of  the  Society's  formation,  more  an  aspiration  than 
a  reality.  It  is  true  that  long  before  that  date  Sir  Humphry 
Davy  had  tried  to  join  science  in  close  connection  with  the 
practice  of  agriculture  ;  but,  interesting  as  were  the  lectures  of 
Davy,  and  the  researches  of  Saussure  and  of  Boussingault,  there 
was  only  imperfect  knowledge  of  the  nutrition  of  plants,  or 
even  of  the  materials  necessary  for  their  growth.  Such  know- 
ledge could  not,  in  fact,  arise  until  chemists  had  more  complete 
acquaintance  with  the  mineral  constituents  of  plants  derived 
from  the  soil,  and  other  elements  concerned  in  the  nutrition  of 
plants.  It  was  in  the  year  1840  that  Liebig  published  his 
famous  book  on  the  Chemistry  of  Agriculture,^  a  work  from 

'  See  Smiles'  Mnrrayx,  vol.  ii.  p  378. 

2  Journal  RA.S.B.  2nd  series,  vol.  x.  1874,  p.  627. 

■  Liebig's  Organic  Chemigtri/  in  iU  AppUcatiom  to  Agriculture  and 
Physiology y  published  in  Brunswick,  1840.  English  edition*  edited  by  Dr. 
Lyon  Playfair,  London,  1840. 
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the  appearance  of  which,  as  Sir  John  Lawes  said  in  1851/  '^  we 
may  date  a  spirit  of  investigation  into  Agricnltoral  Chemistry 
such  as  had  not  previously  been  manifested  in  this  oonntry."  On 
th6  publication  of  this  epoch-making  work  Pusey,  with  all  the 
earnestness  of  his  nature,  determined  to  make  the  motto  of  the 
Society  not  merely  a  name,  but  a  reality.  He  cultivated  the 
friendship  of  Dean  Bnckland,  the  geologist,  Baron  Idebig,  Sir 
Richard  Owen,  Dr.  Lyon  Playfair,  and  other  scientific  men,  and 
frequently  gathered  them  together  at  his  own  house  in  the 
country  to  induce  them  to  bring  their  science  into  more  intimate 
relation  with  agricultural  practice.  He  co-operated  with  liOrd 
Dnoie,  Lord  Spencer  and  others  who  were  imbued  with  the  same 
desire  to  join  science  and  pi-actice.  It  was  chiefly  at  the  sugges- 
tion of  Mr.  Pusey  that  several  scientific  men  associated  in  a  tour 
throughout  the  country,  and  addressed  gatherings  of  farmers  in 
such  houses  as  those  of  Sir  Robert  Peel,  Lord  FitawiUiam,  and 
many  others.  As  these  gatherings  of  formers  were  addressed 
on  science  in  relation  to  agi-iculture  by  the  associated  tourists — 
Baron  l^iebig,  Dr.  Buckland,  Dr.  Daubeny,  and  Di\  Lyon  Play- 
fair — considerable  interest  in  the  subject  was  excited  throughout 
the  countiy,  and  the  Society,  which  was  then  in  its  infancy, 
received  a  considerable  impetus. 

The  early  history  of  the  English  Agricultural  Society  (which 
blossomed  forth  in  1840  with  a  Royal  Charter  under  the  title  of 
the  Royal  Agricultural  Society  of  England)  has  already  been 
told  in  these  pages.^  So  also  has  its  first  historic  meeting, 
held  at  Oxford  on  July  17,  1839.^  EslvI  Spencer  was  the 
President  at  this  meeting,  and  took  the  chair  at  the  Annual 
Dinner,  when  Mr.  Pusey  was  amongst  the  speakers.  On 
March  26.  1840,  the  Queen  granted  the  Society  a  Charter  of 
Incorporation,  the  Duke  of  Richmond  being  named  therein 
as  the  first  President  of  ''the  Royal  Agricultural  Society  of 
England."  But  at  the  first  general  meeting  hekl  afler  the  grant- 
ing of  the  Charter,  Mr.  Pusey  was  nominated  as  President  by 
hlari  Spencer,  wb«  said :  '*  The  question  is,  in  selecting  your  l^esi- 
dent,  will  yon  look  to  rank  and  station  only,  or  will  you  look  to 
the  working  capabilities  of  the  individual  ?  My  opinion  is  that 
the  President  of  the  Society  should  be  a  working  man."  Mr. 
Pusey  thus  came  into  office  afker  the  Society's  meeting  held  at 
Cambridge  on  July  15,  1840,  and  retired  ftom  the  presidency 
affcer  the  raeetiiig  held  at  Liverpool  on  Jnly  21-23,  1841,  being 
sneeeeded  by  Mr.  Henry  Haadley.     At  a  later  period  of  his 

'  Journal  R.A.S.E.,  vol.  xii.  (1851),  p.  1. 
'  Ibid,  3rd  series,  vol.  1. 18iK),  pp.  1-19. 
*  Ibid,  3rd  series,  vol.  v.  1894,  pp.  205>2S4. 
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life  (in  1853)  he  was  again  elected  President,  but  was  unable 
to  attend  the  annual  meeting  at  Lincoln  in  1854  on  account  of 
the  serious  illness  of  his  wife. 

Undoubtedly  the  six  or  seven  years  following  1838  were 
the  happiest  and  most  prosperous  of  Mr.  Pusey's  career.  He 
was  then  in  the  prime  of  his  life.  He  met  on  terms  of  intellec- 
tual equality  all  the  leading  thinkers  and  public  men  of  the 
time.  If  he  intervened  in  a  debate  in  Parliament,  the  Minister 
who  replied  paid  a  little  compliment  to  his  sincerity,  or  his 
ability,  or  his  knowledge  of  the  subject.  He  breakfasted  with 
Samuel  Bogers  and  Monckton  Milnes.  He  entertained  Lord 
Spencer,  Sir  Robert  Peel,  Gladstone,  Carlyle,  Bunsen,  Whewell, 
Grote,  the  Bishop  of  Oxford  (Wilberforce),  and  many 
more.  He  attended  the  meetings  of  learned  societies  (he 
became  a  F.B.S.  on  May  27,  1830).  He  was  to  be  seen  at 
the  Athensdum  and  the  Travellers',  and  was  a  member  of  the 
more  eclectic  Grillion  Club.  He  was  one  of  the  founders  of 
the  London  Library  in  1840,  and  a  member  of  the  original 
committee.  He  discussed  Plato  and  Demosthenes  with  the 
scholars,  religion  with  the  theologians,  and  agricultural  im- 
provement with  the  chemists  and  farmei-s.  He  wrote  on  philo- 
sophy for  the  '*  Quarterly  Review,"  on  current  topics  for  the 
'*  Morning  Chronicle,"  and  upon  farming  for  the  Journal  of  the 
Royal  Agricultural  Society. 

Bunsen — with  whom  he  had  already  formed  an  acquaint- 
ance at  Rome — came  to  England  for  the  first  time  in  1838, 
and  spent  a  great  deal  of  time  with  the  Puseys  as  their  guest 
in  Berkshire  and  in  London.  Bunsen's  memoirs  of  this  period 
are  fullof  references  to  "  dear  Pusey."  Apropos  of  a  meeting 
between  Pusey  and  Arnold,  Bunsen  writes  to  his  wife  on 
February  13,  1839,  "  I  wish  I  could  give  you  an  adequate  idea 
of  the  love  and  admiration  I  feel  for  Pusey ;  admiration  for  his 
extraordinary  statesman-like  judgment,  wherever  he  is,  on  the 
ground  of  his  Parliamentary  life  and  business,  in  which  he 
moves  as  a  fish  in  the  water ;  not  less,  for  his  admirable  temper 
and  character."  *  Later  he  speaks  of  Pusey  and  himself  (there 
being  no  debate  in  the  House),  "^  remaining  together  and  reading 
Sophocles,  which  cheered  the  good  friend  considerably  " ;  of  a 
discussion  between  Pusey  and  himself,  lasting  all  the  afternoon,  on 
the  chronology  of  St.  Paul's  Epistles,  and  the  authorship  of  the 
Acts  of  the  Apostles;  of  breakfasting  with  Pusey  upon  **  ham 
and  speculative  philosophy."  And  again :  "  Pusey  is  a  most 
unique  union  of  a  practical  Englishman   and   an  intellectual 


MeffwwB  qf  Baron  C.  J,  Bunsen,  vol.  i.  pp.  504,  507,  608,  522. 
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German,  so  fchat  when  speaking  in  one  capacity,  one  might  think 
he  had  los^ight  of  the  other." 

In  1843  Pasey  had  made  a  visit  to  Scotland,  to  study  for 
himself  the  Scottish  Poor  Law  system,  and  he  gained  some 
ci-edit  by  a  pamphlet  on  "The  Management  of  the  Poor  in 
Scotland,"  which  he  published  in  1844,  and  which  criticised  the 
recommendations  of  a  Royal  Commission  appointed  in  1843. 
He  appears  to  have  thought  that  a  similar  inquiry  on  the  spot 
as  to  the  condition  of  the  Irish  people  would  be  useful ;  and  in 
1845  he  projected  with  Mr.  Gladstone  a  riding  tour  through 
Ireland.  Owing  to  family  matters,  Mr.  Gladstone  had  to  break 
oflf  the  engagement,  "  thereby,"  as  he  said  in  a  letter  dated 
December  6,  1894,  to  Mr.  Pusey's  son  Sidney,  "  postponing 
for  a  long  time  my  acquiring  a  real  knowledge  of  Ireland." 
Dr.  Pusey,  writing  to  Mr.  Gladstone  on  September  3,  1845, 
spcike  of  his  brother's  bad  spirits  about  giving  up  his  Irish 
tour,  and  added,  "I  am  very  sorry  for  it,  for  I  had  looked 
forward  with  great  pleasure  to  his  having  such  an  employment 
for  his  mind,  and  to  his  travelling  with  you.  It  is  sad  to  think 
of  his  clear  mind  leffc  without  any  adequate  occupation,  to  waste 
itself,  because  it  has  none,  and  that  he  might  do  much  for  the 
moral  restoration  of  our  land,  and  no  one  employs  him.  I  think 
Sir  B[obert]  P[eel]  has  made  a  misemble  mistake  in  not  finding 
out  some  unpaid  employment  in  which  he  might  turn  his  clear 
mind  to  good  account."  *  With  reference  to  this  remark,  it  may 
be  stated  on  the  authority  of  an  unpublished  conversation  which 
Bonsen  had  in  1855  with  Mr.  Pusey's  daughter,  that  Peel  was 
designing  at  the-time  he  was  so  dramatically  hurled  from  power 
in  1846  to  appoint  Pusey  his  Chancellor  of  the  Exchequer. 

Pusey  did  not  take  a  prominent  part  in  the  discussions  in 
Parliament  on  the  Com  Laws,  and,  indeed,  he  was  absent  from 
the  two  critical  divisions  on  the  second  and  third  readings  of 
Sir  Robert  Peel's  Bill  of  1846.  But  as  a  personal  friend  of  Sir 
Robert,  there  is  little  doubt  that  he  followed  him  in  his  change 
of  opinion ;  and  thus,  though  Pusey  was  re-elected  for  Berks 
without  opposition  at  the  General  Election  of  18 17,  as  a  Liberal 
Conservative,  he  had  to  face  a  growing  discontent  amongst  his 
constituents.  During  the  first  four  sessions  of  the  Parliament 
of  1847-52,  he  tried  to  interest  the  House  of  Commons  in  the 
subject  of  Tenant  Right,  of  which  indeed  he  became  the 
champion.  In  1843,  1844,  and  1845,  Lord  Portman  had  intro- 
duced into  the  House  of  Lords  Bills  designed  to  secure  for  an 
agricultural    tenant    compensation   for  unexhausted  improve- 

1  Liddon'g  life  of  b\  B,  Pusey,  vol.  iii.  p.  168 
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ments ;  but  they  did  not  meet  with  much  sympathy  from  th^ 
Upper  House,  so  that  Pusey  prepared  a  very  modest  measure, 
which  he  submitted  to  the  House  of  Commons.  It  was 
a  private  member's  Bill;  it  was  attacked  vehemently  by 
Colonel  Sibthorp  and  other  members  of  the  same  school ;  in 
1847  it  was  withdrawn;  in  1848  Mr.  Newdigate  forestalled 
Pusey  by  moving  for  a  Select  Committee  to  consider  the  whole 
subject ;  in  1849  the  Bill  passed  the  Commons,  and  got  as  far 
as  a  second  reading  in  the  Lords ;  in  1850  it  again  passed  the 
Commons — much  mutilated — and  in  the  Upper  House  Lord 
l^rtman  moved,  not  very  enthusiastically,  the  second  reading. 
Lord  Beaumont,  however,  thought  ^  "  the  Bill  so  objectionable 
that  it  was  not  worth  going  into  committee  upon,"  and  it  was 
resolved,  without  a  division,  that  it  be  read  a  second  time  that 
day  six  months. 

Pusey  did  not  try  the  fortunes  of  the  Bill  again,  but  the 
Select  Committee  of  1848,  of  which  he  was  Chairman,  collected  a 
body  of  evidence,  and  presented  a  report  of  great  value,  which,  after 
a  lapse  of  twenty-seven  years,  reaped  its  reward.  Mr.  Disraeli,  in 
moving  the  second  reading  of  the  ministerial  Agricultural  Hold- 
ings Bill  on  June  24,  1875,  paid  a  warm  tribute  to  Mr.  Pussy's 
exertions  in  the  matter,  observing  that  '*  Mr.  Pusey  was  the 
first  person  to  introduce  into  this  House  the  term  ^tenant 
right,' "  and  detailing  his  efforts  towards  legislation  on  the 
subject.  The  Prime  Minister  observed :  "  When  he  ultimately 
relinquished  the  struggle,  he  said  to  me,  *  it  was  the  only  blot 
in  the  agricultural  hierarchy,' — tlio  fact  that  the  tenant-at-will 
had  no  security  for  the  capital  which  he  ought  to  be  encouraged 
to  invest  in  the  soil."  And  Mr.  Disraeli  added — what  is 
perhaps  Pnsey's  best  eulogium — "  Mr.  Pusey  was,  both  by  his 
lineage,  his  estate,  his  rare  accomplishments,  and  fine  abilities, 
one  of  the  most  distinguished  country  gentlemen  who  ever  sat 
in  the  House  of  Commons."  ^^ 

it  is  significant  that  the  original  champion  of  Farmers' 
Tenant  Kight  should  have  been  a  typical  landowner ;  but  tlie  fact 
is  that  at  the  time  of  the  original  agitation  for  the  alteration  of 
the  law  of  agricultural  tenures,  the  demand  did  not  proceed  from 
the  tenant  farmers.  It  is  clear  from  Pnsey's  writings  that  the 
soil  in  different  parts  of  the  country  urgently  needed  improve- 
ment in  various  directions,  such  as  draining,  marling  and  chalk* 
ing,  and  that  a  magnificent  return  was  anticipated  for  those  who 
embarked  their  capital  upon  such  operations.  Indications  of  the 
groove  in  which  Pnsey's  mind  was  running  on  the  subject  of 
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Tenant  Bight  are  to  be  found  in  his  early  writings  in  the 
Journal.  Thus  he  remarks  in  1842:  "If  I  were  a  working 
farmer,  nothing  would  induce  me  to  enter  on  a  cold  wet  farm 
unless  there  were  a  fair  prospect  of  its  being  drained  either 
with  my  own  money  on  a  long  lease,  or  with  the  aid  of  my 
landlord.  Our  Society  has  wisely  abstained  from  entering  into 
questions  between  landlords  and  tenants."  *  Giving  concrete 
instances  of  the  profits  to  be  derived  from  chalking  and  marling, 
and  referring  to  these  and  other  practices,  Pusey  asks,  *'  "Why, 
then,  is  not  each  universally  carried  out  upon  every  acre  of 
land  within  its  own  limits?  This  is  a  difficult  question  to 
answer.  In  some  degree  none  of  us  carry  out  all  that  is  in 
our  power ;  but  want  of  capital  and  want  of  confidence  in  the 
tenure  of  farms  are,  I  suppose,  the  two  principal  causes  of  this 
omission."  ^ 

And  in  1844,  the  following  reference  to  the  subject  of 
Tenant  Bight,  signed  "  Ph.  Pusey,"  was  appended  as  an 
editorial  footnote  to  an  article  by  Mr.  Barugh  Alniack  on  the 
Agriculture  of  Norfolk : — 

These  coveuazits  in  Lord  Yarborough's  agreements  as  to  unezliausted 
ImproTements  are  merely  just  to  the  tenant  in  securing  to  him  the  money  he 
has  sunk  in  his  farm.  They  have  practically  succeeded  in  producing  very 
great  improvements  where  they  have  been  adopted.  They  are  also  accom- 
panied by  a  clause  in  the  landlord's  favour,  binaing  the  tenant  to  purchase 
artificial  manures  for  the  whole  of  his  turnip  crop.  The  absence  of  capital 
from  land  wfiere  it  might  be  profitably  employed  has  been  long  lamented, 
yet  few  landlords  have  funds  at  command  for  the  general  improvement  of 
their  estates.  I  can  see  no  means  so  likely  to  supply  tbis  old  aefect,  and  to 
bring  England  generally  into  the  condition  of  Lincolnshire,  as  the  adoption 
of  Lincolnshire  Covenants.  The  subject  of  unexhausted  improvements 
seems  to  me  the  most  important  of  all  Agricultural  subjects  for  landlords  at 

S resent,  and  the  improvement  of  our  agreements  in  tbis  respect  to  be  a  con- 
ition  aine  qrtd  non  of  any  steady  and  general  improvements  of  the  soil  or 
its  cnltivatioo. — Ph.  Pusby.^ 

It  is  important  to  note  that  these  remarks  were  made  some 
years  before  the  question  of  the  repeal  of  the  Corn  Laws  had 
come  within  the  range  of  immediately  practical  politics.  The 
sudden  conversion  of  Sir  Robert  Peel  on  this  subjec  (in  which 
Pusey  followed  him)  gave  a  great  impetus  to  the  question  of 
Tenant  Right,  still  rather  as  a  question  aflecting  the  improve- 
ment of  the  land,  than  as  a  matter  of  abstract  justice  to  the 
tenant ;  and  landowners  of  Pusey's  enlightenment  began  to  feel 
that  their  one  salvation  from  the  effects  of  the  repeal  of  the 
Com  Laws  lay  in  the  improvement  of  their  farms  through  the 
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judicious  application  of  capital.  In  Pusey's  own  words,  written 
in  1850 :  "Agricultural  improvement,  which  might  hitherto  be 
looked  on  as  a  hobby  for  a  few  country  gentlemen,  is  now  be- 
come the  unavoidable  business  of  landowners  generally."  * 

Although  Pusey's  early  eflTorts  to  obtain  legislation  on  the 
subject  of  Tenant  Right  failed,  the  Report  of  the  Agricultural 
Customs  Committee  in  1848  has  formed  the  basis  of  all  subse- 
quent legislation  in  England  and  Scotland  on  that  subject,  and 
it  led  almost  immediately  to  the  passing  of  the  Landlord  and 
Tenant  Act,  1851,  which  permitted  a  tenant  to  either  remove 
farm  buildings  or  fixed  agricultural  machinery  that  he  might 
have  erected  with  the  consent  of  his  landlord,  or  to  obtain  from 
the  landlord  at  his  option  the  price  of  their  value  ascertained 
by  two  referees  chosen  from  each  party  or  by  an  umpire  chosen 
by  the  referees.  The  principle  of  this  procedure  is  still  part  of 
the  present  Agricultural  Holdings  Act.  By  the  same  Act  of 
1851,  the  claims  of  the  tenant  to  emblements  or  growing  crops, 
which  formerly  were  determined  by  the  death  of  the  landlord, 
became  practically  a  charge  upon  the  estate. 

Pusey's  Agricultural  Customs  Committee  was  the  means  of 
giving  publicity  to  the  excellent  custom  as  to  compensation  for 
unexhausted  improvements  which  then  prevailed  in  Lincolnshire. 
The  Committee  reported  that  the  benefits  arising  from  the 
Lincolnshire  system  of  compensation  were  becoming  more  ex- 
tensively known.  Most  of  the  witnesses  before  the  Committee 
agreed  in  their  recognition  of  the  great  value  of  the  Lincoln- 
shire custom,  which  in  the  words  of  one  of  the  witnesses  **  sprang 
up  voluntarily  and  extended  from  one  side  of  that  great  county 
to  the  other,  encouraging  and  materially  improving  the  state  of 
farms."  The  Committee  reported  that  a  "  wider  system  of  com- 
pensation for  the  outgoing  tenant  seems  to  be  highly  beneficial 
to  agriculture,  to  the  landlord  and  to  the  farmer ;  to  lead  to  a 
great  increase  in  the  productiveness  of  the  soil  and  to  extended 
employment  of  the  rural  population."  * 

As  already  indicated,  Pusey  had  previously  recognised  the 
excellence  of  the  Lincolnshire  custom ;  for  particulars  of  it  as 
practised  on  Lord  Yarborough's  estate  were  given  by  his  agent 
in  the  Journal  for  1845,  and  a  letter  fix^m  the  Loughborough 
Agricultural  Society  also  emphasised  the  excellence  of  the  Lin- 
colnshire system,  stating  that  the  Committee  of  that  Society, 
**  knowing  the  high  state  of  cultivation  to  which  many  parts 
of  Lincolnshire  had  been  brought  by  the  adoption  of  liberal 
Tenant  Rights,  determined  upon  recommending  these  sug- 
gestions for  improved  agreements  as  a   most  likely  means  of 

>  Journal  R.AS  E.,  vol.  xi.  (1860),  p.  881. 
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prodadng  corresponding  improvements  in  the  Midland  Conn- 
ties."  ^  Pasey  hunself  adopted  the  LincohiBhire  custom  for  farm 
agreements  on  his  own  estate  in  Berkshire.^ 

At  home  Pusey  was  the  ideal  country  gentleman .  The  Pusey 
estate  consists  of  nearly  5,000  acres,  the  home  farm  (where  he 
made  all  manner  of  agricnltnral  experiments)  being  aboat  380 
acres.  The  breeding  and  feeding  of  sheep  was  the  point  upon 
which  everything  else  on  the  faxm  was  maide  to  hinge,  and  the 
great  feature  of  the  management  was  a  system  of  water- 
meadows,  introduced  from  Devonshire.'  A  full  description  of 
Mr.  Pusey's  farming  will  be  found  in  the  late  Sir  James  Caird's 
fourteenth  letteras  Special  Commissioner  of ''The  Times"  in  1851.^ 
When  in  the  country  Pusey  was  up  at  six  in  the  morning,  supervis- 
ing everything  and  everybody,  and  watching  and  superintending 
all  the  operations  of  the  farm.  He  was  an  excellent  landlord,  and 
very  thoughtful  for  the  comfort  of  his  labourers.  He  unproved 
or  rebuilt  their  cottages,  obtaining  the  assistance  of  Mr.  Street, 
B.A.,  in  the  designs.  These  cottages  contained  three  bed- 
rooms and  two  sitting-rooms,  had  a  good  garden  attached,  and 
were  ]et  for  Is.  weekly.  He  provided  the  labourers  with  allot- 
ments ;  he  organised  works  to  keep  them  in  constant  employ ; 
and  on  one  occasion,  in  1849,  when  the  bakers  asked  \0d,  for  a 
so-called  quartern  loaf,  he  set  up  a  bakery  at  Pusey  House,  and 
sold  for  some  time  an  enormous  quantity  of  loaves  to  his 
labourers  at  *l^d,  per  quartern,  continuing  this  until  the  bakers 
lowered  their  prices  and  gave  good  measure. 

ffis  associations  with  the  Royal  Agricultural  Society  kept 
him  abreast  of  the  latest  ideas  as  to  the  scientific  practice  of 
agriculture,  and  he  tried  innumerable  experiments,  ploughing 
up  a  part  of  his  park  for  the  purpose.  The  house  at  Pusey  was 
seldom  long  without  a  visit  from  some  agriculturist,  home  or 
foreign;  and  there  were  periodical  parties  of  scientists.  At 
intervals  there  were  trials  of  implements  on  the  estate,  when 
the  place  was  full  of  farmers  and  implement  makers,  and  when 
Pusey,  as  organiser-general,  was  thoroughly  in  his  element. 
The  most  important  of  these  trials  were  in  October  1845,  of 
ploughs,  drills  and  tile  machines,  for  the  prizes  offered  by  the 
Royal  Agricultural  Society;  in  April  and  August,  1851,  of 
ploughs,  drills,  and  reaping  machines,  &c.  for  the  medals  of  the 
Great  Exhibition,  when  M'Cormick's  reaping-machine  was  first 
introduced  into  this  country,  and  excited  universal  interest ;  and 
in  August  1853,  of  reaping-machines  again.     Mr.  Pusey  was  a 

*  Journal  R.A.S.Bm  vol.  vi.  1846,  pp.  44-48. 
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good  shot,  better  (despite  Dr.  Liddon)  than  his  brother  Edward ; 
he  was  one  of  the  best  whips  in  England,  and  drove  four-in- 
hand  over  the  Alps ;  he  had  a  good  seat  on  a  horse,  but  was 
not  a  very  bold  rider ;  a  follower  of  the  hounds,  though  not 
particularly  keen  on  fox-hunting ;  and  fond,  iu  his  earlier  days, 
of  coursing.  It  may  be  added  that  he  was  a  great  connoisseur 
of  art,  and  took  an  important  share  in  the  establishment  of  the 
National  School  of  Art,  and  that  he  made  a  valuable  collection 
of  prints  and  engravings,  as  well  as  of  autographs. 

The  last  important  piece  of  work  to  which  l^usey  put  his 
hand  was  the  organisation  of  the  Agricultural  Implement  Sec- 
tion of  the  Great  Exhibition  of  1851.  He  was  Chairman  of  this 
section,  and  as  a  Royal  Commissioner  came  much  into  contact 
with  the  Prince  Consort,  who  had  a  high  opinion  of  his  ability.  On 
Midsummer  Day,  1851,  a  date  still  green  in  the  memories  of  the 
few  surviving  cottagers  at  Pusey,  he  brought  some  500  of  his 
labourers  to  London  to  see  the  great  show.  A  silver  snuff-box, 
presented  to  Pusey  in  memory  of  this  visit,  was  greatly  valued 
by  him  ;  and  there  is  still  in  almost  every  cotts^e  at  Pusey  an 
engraving  with  his  portrait  and  autograph  and  a  representation 
of  the  snuflf-box  beneath.  The  report  which  he  wrote  on  the 
Implement  Section  of  the  Exhibition — printed  in  the  reports  of 
the  Royal  Commission  and  reproduced  in  Vol.  XII.  of  this  Journal 
— is  justly  esteemed  as  a  masterly  production^ 

It  was  during  one  of  his  visits  to  London,  in  May,  1851,  on 
the  business  of  the  great  Exhibition,  that  the  unpleasant 
rumour  reached  Pusey  that  a  requisition  had  been  made  to 
Mr.  Vansittart,  a  Protectionist  and  ultra-Protestant,  to  stand 
against  him  in  Berkshire.  After  the  Derby  Ministry  came  in, 
early  in  1852,  Mr.  Vansittart  issued  an  address,  to  which  Pusey 
replied  by  a  manifesto  giving  his  reasons  for  "  declining  to 
join  in  an  agitation  for  the  revival  of  protection  to  agriculture," 
and  asking  'for  a  renewal  of  support.  But  a  section  of  his 
constituents  were  out  of  sympathy  with  his  views  on  the  Com 
Laws ;  his  vote  in  favour  of  the  Maynooth  College  grant  was 
used  against  him ;  and  his  relationship  to  the  great  apostle  of 
the  High  Church  movement — who  was  just  then  particularly 
active — was  thought  to  influence  him  in  favour  of  '*  Romish 
practices."  In  a  letter  to  one  of  his  supporters  Pusejr  says: 
''  I  hear  that  among  electioneering  tricks  some  call  me  a 
Pusey ite.  I  am  no  more  than  Lord  Shaftesbury  is ;  but  I  will 
not  consent  to  find  fault  with  my  brother  in  public."  When 
Parliament  was  actually  dissolved  in  July,  1852,  Pusey  issued 
another  address  ;  but  on  the  very  eve  of  the  election  he  with- 
drew his  candidature,  recognising  the  impossibility  of  success. 
He  wrote  on  July  12,  1852,  a  dignified  valedidiory  address,  in 
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which  he  said: — ''Pi'otection  has  this  year  fallen  ridiculously, 
not  by  the  assault  of  its  enemies,  but  the  desertion  of  its 
supporters.  Whether  the  dreams  of  other  relief  will  be  realised, 
a  few  weeks  will  show ;  but  in  any  case  the  farmers  will  soon 
discover  what  blind  guides  they  have  followed.  Improvement, 
on  the  oth^r  hand,  has  more  resources  than  ever  to  offer ;  and 
its  loudest  opponents,  stepping  from  the  heights  of  their 
oloquence,  must  soon  pay  to  it  a  silent  tribute  by  consenting 
to  purchase  new  manures  and  less  uncouth  implements. 
Chemistry  and  mechanism  have  beaten  politics  and  protection.*' 

His  arduous  and  sustained  public  laboura  over  so  long  a 
period,  and  his  domestic  troubles,  began  at  this  time  to  have  a 
Rerious  effect  upon  Pusey's  constitution.  The  health  of  his  wife 
had  been  for  some  years  a  source  of  anxiety  to  him,  and  in  ]May 

1852  it  was  made  worse  by  her  terrible  distress  at  the  painfully 
sudden  death  of  the  Hon.  Edward  C.  H.  Herbert,  her  only  sur- 
viving brother,  who  practically  lived  at  Pusey.  Although  a  start 
waft  made  in  August  1852  on  a  continental  tour,  both  Pusey  and 
his  wife  were  ill  at  Paris,  and  had  to  return.  During  the  winter 
of  1852-53  he  was  unwell,  with  attacks  of  gout  and  fainting  fits, 
and  in  September  1853  a  tour  in  Scotland  was  spoilt  by  his  ill- 
health.  Meanwhile  his  wife,  whose  lungs  were  seriously  affected, 
waa  getting  worse,  and  Pusey  was  unwilling  to  leave  her  to 
attend  his  usual  public  avocations,  no  doubt  recognising,  more- 
over, that  he  himself  was  not  the  man  he  was. 

Some  amount  of  solace  may  have  been  given  to  Pusey  in 

1853  by  the  conferring  of  the  honorary  degree  of  D.O.L.  upon 
him  by  his  old  University  of  Oxford,  which  (after  a  fashion  not 
uncommon  at  that  time)  he  had  left  in  his  undergraduate  days 
without  taking  a  degree.  Moreover,  his  colleagues  on  the 
Royal  Agricultural  Society  elected  him  for  a  second  time  as 
President  of  the  Society.  His  spirit,  however,  appears  to  have 
been  broken,  and  all  energy  to  have  left  him.  On  April  2  i, 
1854,  Lady  Emily  wrote  in  her  diary :  "  It  is  clear  that  Dr. 
Acland  thinks  there  is  no  hope  but  of  protracting  my  life  a 
little  longer."  ^  Mr.  Pusey  would  not  leave  her,  remaining  by 
her  bedside,  so  that  the  Lincoln  Meeting  of  the  Koyal  Agricul- 
tural Society,  of  which  he  was  President,  had  to  take  place 
without  him.  The  end  came  at  last  on  November  13,  1854, 
when  Lady  Emily  "  fell  gently  asleep."  Mr.  Pusey  was  heart- 
broken* He  could  attend  to  nothing.  After  the  funeral  Dr. 
Acland  advised  a  change  of  air,  but  as  Pusey  would  go  nowhere 
without  his  brother,  and  Dr.  Pusey  could  not  leave  Oxford,  he 
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begged  to  be  taken  to  Christ  Church.  The  spaciong  drawing- 
room  and  adjoining  bedroom,  traditionally  associated  with 
Wolsey  while  at  Oxford,  were  placed  at  his  disposal ;  but  he 
had  not  been  more  than  a  week  at  Christ  Church  when  he  was 
stricken  with  paralysis.  He  never  left  his  bed  afterwards, 
though  his  mind  was  still  very  active,  and  he  took  the  deepest 
interest  in  the  events  of  the  Crimean  war,  which  was  then 
raging.  During  his  illness  several  old  friends  came  to  see  him, 
amongst  them  Lord  Stanhope,  the  historian,  the  Dowager 
Duchess  of  Argyll  and  Mr.  Gladstone  (then  Chancellor  of  the 
Exchequer).  The  latter  questioned  Dr.  (now  Sir  Henry) 
Acland — the  family  friend  and  medical  adviser^ — closely  about 
Pusey's  state,  and  said  that  in  the  event  of  there  being  any  hope 
for  his  life,  the  Government  would  recommend  him  to  Her 
Majesty  for  a  peerage.  But  there  was  unhappily  no  hope,  and 
after  a  second  stroke  Philip  Pusey  died,  at  the  early  age  of  36, 
on  July  9,  1855. 

His  long  withdrawal  from  the  public  eye  during  his  weary 
illness  perhaps  accounts  for  the  little  notice  of  his  death  that 
was  taken  at  the  time ;  but  the  Royal  Agricultural  Society, 
at  a  weekly  Council  held  two  days  afterwards,  on  July  11,  1855, 
received  ''  with  deep  emotion  the  announcement  of  the  death  of 
their  distinguished  member,  Mr.  Pusey,  whose  name  and  labours 
will  remain  imperishably  associated  with  the  foundation,  develop- 
ment, and  successful  progress  of  the  Royal  Agricultural  Society 
of  England,  to  whose  interests,  and  to  those  of  the  agricultural 
community  in  general,  his  whole  time  and  energies  were  so 
entirely  and  successfully  devoted."  Subsequently,  the  Council, 
on  the  motion  of  Lord  Portman  (then  President),  seconded  by 
Colonel  Challoner  and  Mr.  Raymond  Barker,  passed  unanimously, 
on  November  7,  1855,  a  resolution  '*  that  a  letter  be  written  to 
the  family  of  the  late  Philip  Pusey,  Esq.,  expressing  the  grati- 
tude of  the  Royal  Agricultural  Society  of  England  for  his  ser- 
vices as  Chairman  of  the  Journal  Committee,  and  their  great 
sorrow  for  his  early  death.  That  it  be  engrossed  on  vellum  and 
signed  by  the  President,  with  the  seal  of  the  Society  attached." 

To  Lord  Portman*s  letter  conveying  the  sentiments  of  the 
Council,  Mr.  (afterwards  Sir  Thomas)  Acland,  one  of  Mr.  Pusey's 
executors  and  dearest  friends,  replied  on  behalf  of  the  family 
in  a  letter  dated  December  12,  1855,  which  thus  admirably 
Bums  up  his  character  and  services  : 

**  Of  Mr.  Pusey  himself,  it  will  long  be  remembered  that  to 
practical  habits  of  business  he  joined  deep  philosophical  thought, 
accurate  scholarship,  and  genial  appreciation  of  the  arts  and 
letters  of  modem  as  well  as  ancient  times — that  he  applied  a 
powerful  intellect  with  a  keen  forecast  of  the  want«  of  hii 
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country,  to  develop  the  resources  of  British  farming — and 
that  by  a  rare  union  of  endowments  he  did  mach  to  render 
science  practical  and  to  win  for  agriculture  a  worthy  place 
among  the  intellectual  pursuits  of  the  present  day.  How 
much  labour  he  underwent,  what  forbearance  and  discrimina- 
tion he  exercised,  how  considerate  he  was  of  the  feelings  of 
others,  how  modest  in  the  expression  of  his  own,  may  never 
be  known  except  to  his  personal  friends;  but  some  of  the 
results  of  his  unceasing  exertions  during  many  of  the  best 
years  of  his  life  are  to  be  found  in  the  Journal ;  and  by  that 
Journal  at  least  his  name  will  be  permanently  and  honourably 
connected  with  the  Society  from  the  date  of  its  commencement."  * 

Mr.  Pusey  left  one  son,  Sidney  (bom  September  15,  1839) 
the  present  proprietor  of  Pusey,  and  two  daughters,  Edith-Lucy 
and  Clara,  married  to  Captain  Francis  Charteris  Fleteher, 
whose  son  Philip  Francis  Fleteher  is  heir-presumptive  to  the 
estates.  Pusey  was  about  five  feet  ten  inches  in  height.  He 
was  fair-haired,  with  clear  blue  eyes,  and  had  a  prominent  nose. 
His  daughter,  Mrs.  Fleteher,  has  a  striking  miniature  of  him 
taken  as  a  young  man ;  there  is  a  not  very  good  painting  of 
him  at  about  the  same  age  at  Pusey,  where  also  is  a  large 
crayon  drawing  of  him  in  his  prime,  by  George  Richmond,  from 
which  the  frontispiece  to  this  memoir  has  been  reproduced. 
(An  etehed  reproduction  of  this  on  a  smaller  scale  was  done  by 
F.  C.  Lewis  for  the  collection  of  portraits  of  the  Grillion  Club.) 
Pusey  appears  in  the  large  engraving  of  the  Royal  Agricultural 
Society  made  by  Reynolds  in  1842,  from  the  picture  by  Richard 
Ansdell,  now  in  the  Peel  Park  Museum  at  Salford.  Ansdell's  ori- 
ginal study  of  Pusey,  which  is  preserved  at  13  Hanover  Square, 
depicts  him  facing  the  spectator  in  a  characteristic  attitude  with 
a  stick  in  his  hand,  and  attired  in  the  frock-coat,  buff  waisteoat, 
stock,  and  strapped  trousers  of  the  period. 

It  remains  only  to  speak  of  Mr.  Pusey  in  his  literary 
capacity,  and  as  Editor  of  this  Journal.  Sir  James  Caird,  in 
his  article  on  Agriculture  in  Mr.  Humphry  Ward's  *^  Reign  of 
Queen  Victoria"  (1887),  speaks  of  Pusey  as  ''the  leading 
agricultural  writer  of  his  day."  So,  indeed,  he  was,  although 
his  contributions  to  agricultural  literature  took  the  form  rather 
of  practical  articles  on  particular  questions  of  the  moment  than 
of  finished  monographs  on  depad}ments  of  the  whole  subject. 
In  addition  to  the  pamphlets  already  referred  to  on  the 
'*  Sinking  Fund"  and  ''  Sir  Robert  Ped's  Financial  Statement" 

*  The  full  text  of  the  Connoirs  resolution,  of  Lord  Portman's  letter,  and  of 
Sir  Thomas  Aoland's  reply,  wiU  be  found  on  pp.  607-8  of  vol.  zxvi.  of  the 
Jonnial  CLS6&), 
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(1828);  the  *« New  Constitution"  (1831);  "The  Management 
of  the  Poor  in  Scotland"  (1844);  and  a  pamphlet  of  1851  en- 
titled "  The  Improvement  of  Farming :  What  ought  Landlords 
and  Farmers  to  do  ?  "  the  only  works  or  articles  to  which  his 
name  was  appended  appeared  in  the  successive  volumes  of  this 
Journal,  though  he  was,  as  already  stated,  a  Quarterly  Reviewer, 
and  a  contributor  to  the  "  Morning  Chronicle." 

The  total  number  of  articles  which  Pusey  wrote  for  the 
Journal  of  the  Royal  Agricultural  Society  was  forty-seven,  many 
of  which  were  on  minor  questions — as  to  the  application  of 
particular  kinds  of  manure,  different  systems  of  cultivation  and 
drainage,  agricultural  implements  and  crops,  the  breeding  and 
feeding  of  sheep,  &c,  His  more  important  articles  were  on  "  The 
State  of  Agriculture  in  1839,"  and  "An  Experimental  Enquiry 
on  Draught  in  Ploughing"  (Vol.  I.,  1839);  "Progress  of 
Agricultural  Knowledge  during  the  last  four  years  "  (Vol.  III., 
1842) ;  "  Agricultural  Improvements  of  Lincolnshire  "  (Vol.  IV., 
1843);  "Theory  and  Practice  of  Water  Meadows"  (Vol.  X., 
1849) ;  "  Progress  of  Agricultural  Knowledge  during  the  last 
eight  years"  (Vol.  XI.,  1850);  "Report  on  the  Agricultural 
Implements  at  the  Great  Exhibition"  (Vol.  XII.,  1851); 
"  Source,  Supply,  and  Use  of  Nitrate  of  Soda  for  Com  Crops*' 
(Vol.  Xill.,  1852);  and  "  Nitrate  of  Soda  as  a  Substitute  for ' 
Guano  "(Vol.  XIV.,  1853). 

If  the  facts  recorded  in  these  articles  seem  a  little  out-of- 
date  now,  they  may  still  be  read  with  pleasure  for  their 
scholarly  and  vigorous  English.  To  attempt  a  summary  of 
them  would  be  to  invite  a  comparison  at  every  turn  between  the 
state  of  agricultural  affairs  then  and  now — which  is  not  the 
purpose  of  this  article.  Some  of  Pusey 's  forecasts  were  right 
and  some  were  wrong ;  but  no  one  can  question  the  pains  ho 
took  to  arrive  at  a  right  conclusion  in  every  matter  which  he 
discussed  in  print,  or  the  care  and  patience  he  bestowed  as 
Editor  in  polishing  and  improving  the  articles  submitted  to  him 
by  his  manifold  contributors. 

Perhaps  his  labours  for  the  Journal  are  best  summed  up  in 
a  letter  which  the  late  Lord  Playfair  (who  in  his  younger  days 
was  a  friend  and  disciple  of  Pusey)  addressed  to  me  shortly 
before  his  death  in  1898 : 

*'  Through  the  Journal  Mr.  Pusey  always  devoted  his  efforts 
\o  keep  Practice  and  Science  in  close  connection,  and  the  pages 
of  ^e  Journal  from  that  period  to  the  present  time  shqw  that 
it^a&  been-  maintained  on  4be  -lines  laid  down  so  wisely  and 
sagaciously  by  its  first  Editor." 

Ernest  Clarke. 

13  Hanover  Sqaare,  London,  W. 
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THE   FOOD   SUPPLY  OF  THE 
UNITED   KINGDOM. 

In  a  paper  read  by  me  at  a  recent  meeting  of  the  Royal  Statis- 
tical Society  *  an  attempt  was  made  to  throw  some  light  on 
the  question  as  to  the  possibility  of  producing  from  the  soil  of 
this  country  sufficient  food  to  meet  the  primary  wants  of  the 
population.  Considerable  uncertainty  on  this  point  is  evident 
in  much  that  has  been  published  on  the  subject  of  the  nation's 
provision  of  food,  and,  in  labour  and  other  circles  of  advanced 
social  reform,  the  opinion  is  frequently  expressed  that  bur  depen- 
dence upon  external  sources  of  supply  might  be  extinguished 
by  assimilating  our  systems  of  farming  and  tenure  to  those  pre- 
vailing abroad,  and  by  the  cultivation  of  "waste  land,"  the 
location  of  which  is  seldom  specified.  This  view  is  usually 
found  to  be  associated  with  the  idea  that  '*  food"  is  synonymous 
with  **  bread,"  and  there  has  been  too  great  a  tendency  to  treat 
the  question  solely  in  relation  to  the  supply  of  the  so-called 
Staff  of  Life.  But  an  examination  of  the  Agricultural  and  Trade 
Returns  shows,  on  the  one  hand,  that  our  production  of  wheat 
can  no  longer  be  taken  as  the  principal  measure  of  the  contribu- 
tion from  the  home  agriculture  to  our  food  requirements,  and, 
on  the  other  hand,  that  our  imports  of  this  cereal  do  not  afford 
an  adequate  indication  of  the  area  of  cultivable  waste  land  which 
mast  be  discovered  to  meet  the  deficiencies  of  our  own  resources. 
It  will  be  found  that  an  investigation  of  the  problem  of  the 
food  supply  of  the  people  involves,  in  these  days  of  cheap  food, 
the  consideration  of  a  dietary  embracing  a  number  of  viands, 
among  which  bread  occupies  a  place  determined  more  often 
than  was  formerly  the  case  by  the  choice  of  the  consumer. 
So  that  an  inquiry  into  our  position  as  a  self-sustaining 
nation  should  extend,  at  least,  to  such  fundamental  articles  as 
meat,  potatoes,  and  milk,  as  well  as  to  bread. 

With  regard  to  bread,  the  publicity  given  in  1898  to  the 
report  of  the  National  Committee  on  Wheat  Stores,  and  more 
recently  to  the  speculations  of  an  eminent  scientific  authority  on 
what   is  sometimes  called  the  *'  wheat  problem,"  must  have 

>  Journal  of  the  Boyal  StatUtical  Society,  Vol.  Izii.,  Fart  iy.  1899. 
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acquainted  most  of  us  with  the  bareness  of  the  national  bread- 
cupboard.  It  is  now  common  knowledge  that  we  obtain  from 
transmarine  sources  over  three-fourths  of  the  wheat  necessary 
to  meet  the  demands  of  the  population ;  or,  in  other  words,  our 
own  production  of  this  grain  represents  less  than  one  quarter  of 
every  loaf  of  bread  consumed  in  the  country.  The  position 
may  be  more  clearly  appreciated  when  it  is  explained  that  in 
the  five  years  1894-98  the  average  annual  supply  of  wheat 
available  for  consumption  in  the  United  Kingdom  amounted  to 
233,000,000  bushels,  of  which  the  home  production,  after  allow- 
ing for  seed,  is  estimated  to  have  furnished  54,000,000  bushels, 
the  remaining  179,000,000  bushels  having  been  made  up  by 
imported  grain. 

In  the  case  of  meat  we  are  less  dependent  upon  external 
sources  of  supply.  Our  average  annual  provision  of  beef, 
mutton,  and  pork  is  estimated  to  have  amounted  in  the  quin- 
quennium to  2,231,000  tons,  consisting  of  1,887,000  tons  of 
home-grown  meat  and  844,000  tons  imported.  In  connection 
with  this  estimate  it  is  to  be  noticed  that  the  home  produc- 
tion is  based  on  the  assumption  that  for  every  1,000  living 
cattle  of  all  ages,  enumerated  annually  for  the  purposes  of  the 
Agricultural  Returns,  about  67  tons  of  beef  and  veal  are  available 
for  consumption  in  a  year;  for  every  1,000  living  sheep 
enumerated,  12j^  tons  of  mutton  and  lamb  ;  and  for  every  1,000 
living  pigs,  69 j^  tons  of  bacon,  ham  or  pork.*  The  weight  of 
dead  meat  represented  by  imported  live  animals  has  been  calcu- 
lated from  the  average  weight  of  meat  furnished  by  each  de- 
scription of  animal  imported.  The  quantities  arrived  at  in  this 
way  show  for  the  period  1894-98  an  average  annual  consump- 
tion of  meat  of  all  kinds  of  about  127  lb.  per  head  of  the  popu- 
lation, this  ration  including  roughly  60  lb.  of  beef,  31  lb.  of 
mutton,  and  35  lb.  of  pork.  (With  respect  to  these  figures  it 
may  be  mentioned  here  that  Mr.  Tumbull,  who  has  devoted  much 
attention  to  this  question  of  meat  consumption,  is  of  opinion 
that  the  methods  of  calculation  pursued  exaggerate  the 
quantity  obtained  annually  from  the  home  live-stock.  The 
subject  is  discussed  by  him  in  an  article  published  in  the  "  Land 
Agents'  Record  "  of  January  27  last.^)  A  review  of  the  statistics 
relating  to  the  meat  supply  during  the  past  twenty  years,  would 

1  A  memoiandam  explaining  the  methods  of  calcalation  employed  in 
arriving  at  these  figures  is  contained  in  the  Appendix  to  the  Report  of  the 
Select  Committee  on  the  Agricultural  Produce  (Marks)  BiU,  H.C.  365. 

'  Mr.  Tumbull  believes  that  the  annual  average  consumption  of  beef, 
mutton,  and  pig  meat  has  never  exceeded  122  lb,  per  head  of  the  populs^* 
tion,  and  that  in  1898  it  was  120  lb.  per  head. 
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fcppear  to  show  that  there  has  been  practically  no  diminution 
in  the  home  contribution ;  for  while  it  is  true  that  our  own 
production  has  not  kept  pace  with  the  growth  of  population, 
it  does  not,  as  in  the  case  of  wheat,  exhibit  an  absolute  decline. 
The  rise  in  the  consumption  of  meat  is  due  entirely  to  the 
steadily  increasing  consignments  to  our  markets  from  abroad, 
and  as  the  greater  portion  of  these  receipts  consists  of  grades 
inferior  in  value  to  the  home  produce,  it  may  be  inferred 
that  the  imported,  cheap  meat  has  satisfied,  for  the  most  part,  a 
demand  among  classes  to  whom  the  article  was  formerly  more 
or  less  a  luxury. 

The  facts  relating  to  potatoes  are  even  more  encouraging. 
Of  these  nourishing  esculents  we  produce  almost  a  suffi- 
ciency, our  own  contribution  to  the  supply  in  1894-98 
amonnting  to  an  annual  average  of  approximately  4,900,000 
tons  out  of  a  total  yearly  provision  of  5,130,000  tons.*  It  may 
be  of  interest  to  note  that  an  examination  of  the  records  of  the 
production  and  imports  since  1884  would  seem  to  indicate  that 
the  potato  is  losing  some  of  its  popularity  as  an  article  of  diet 
in  this  country.  The  consumption  per  head  has  apparently 
decreased  by  about  12  per  cent.,  and  although  this  drop  may  be 
connected  with  the  decline  in  the  numbers  of  the  poorer  popula- 
tion of  Ireland,  the  diminution  in  consumption  is  greater  than 
could  be  explained  by  the  loss  of  consuming  power  consequent 
upon  emigration  from  that  part  of  the  kingdom.  Confirmatory 
evidence  of  this  change  is  forthcoming  in  the  last  report  of  the 
Commissioners  of  National  Education,  wherein  it  is  stated  that 
the  cheapness  of  foreign  flour  has  done  much  to  reduce  the 
value  of  the  potato  in  the  diet  of  the  Irish  peasantry ;  **  a  bit 
o'  cake  bread  and  a  drop  o'  tay  "  is  now  their  common  meal. 

Of  the  products  defined  above  as  fundamental  articles  of 
food,  only  milk  remains  to  be  considered.  Calculations  of  the 
home  production  of  butter  and  cheese  exist,  but  they  are 
necessarily  of  a  conjectural  character,  and  it  will  be  safer  to 
show  the  consumption  of  all  forms  of  dairy  produce  in  terms  of 
raw  milk.  On  the  basis  of  an  average  net  yield  per  cow  of  360 
gallons,  which  is  the  estimate  arrived  at  after  careful  inquiry 
by  Mr.  Rew  in  1892,  the  average  annual  volume  of  milk 
furnished  by  the  entire  cow  stock  of  the  United  Kingdom  in 
1894-98  was  1,428  million  gallons.  In  the  same  period  the 
net  yearly  imports  of  butter,  cheese,  and  condensed  milk 
represented,  as  raw  milk,  a  total  of  1,161  million  gallons,  thus 
bnnging  up  the  aggregate  supply  available  for  consumption 
from  all  sources  to  an  average  of  2,589  million  gallons  yearly. 
This  quantity  does  not  include  the  imports  of  raw  milk  and 
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cream,  which  are  insignificant,  nor  does  it  include  imported 
margarine,  in  the  manufacture  of  which  a  certain  proportion  of 
milk  is  employed. 

The  results  of  the  foregoing  review  of  the  statistics  and 
estimates  relating  to  the  consumption  of  the  four  principal 
articles  of  diet  may  now  be  recapitulated  in  tabular  form : — 

Average  Annual  Supply,  United  Kingdom,  1894-98. 


Home 
prodaotioQ 

Net 
imports 

Total 
supply 

Sapply  per  head 

Home 

ImpVt'd 

Total 

qrs. 

qre. 

qrs. 

lb. 

lb. 

lb. 

Wheat       . 

6,744,000 
tons 

22,421,000 
tons 

29,165,000 
tons 

82 

273 

355 

Meat 

1,387,000 

844,000 

2,231,000 

79 

48 

127 

Potatoes    . 

4,963,000 

169,000 

5,132,000 

282 

9 

291 

gala. 

gal& 

gals. 

gals. 

gals. 

gate. 

Milk  . 

1,428,688,000 

1,160,674,000 

2.589,262,000 

36 

29 

65 

The  purpose  of  the  preceding  paragraphs  has  been  to 
indicate,  in  the  first  place,  the  extent  to  which  we  are  at 
present  feeding  ourselves  so  far  as  concerns  such  fundamental 
fbodBtufi*s  as  bread,  meat,  potatoes,  and  milk ;  and,  secondly, 
the  extent  to  which  we  are  fed  by  other  countries.  In  the  case 
of  bread  it  has  been  shown  that  our  own  contribution  in  the 
form  of  wheat  is  equivalent  to  less  than  25  per  cent,  of  our 
annual  consumption;  of  our  yearly  requirements  of  meat, 
we  provide  about  62  per  cent;  of  milk,  including  butter 
and  cheese,  about  55  per  cent. ;  and  of  potatoes,  practically  the 
whole.  But  this  statement  is  obviously  too  favourable,  inas- 
much as  we  have  yet  to  take  into  account  the  fact  that  the  live 
stock  of  this  country  is  largely  maintained  on  feeding-stuffs 
grown  abroad ;  and,  moreover,  our  production  of  wheat,  pota- 
toes, and  other  crops  is  supported,  in  part,  by  imported  fertilisers. 
Hence,  to  ascertain  with  some  approach  to  the  truth  in  what 
proportion  the  home  agriculture  is  contributing  to  the  needs  of 
the  population,  and  what  is  the  measure  of  its  deficiency,  an 
allowance  must  at  least  be  made  for  the  large  volume  of  raw 
material  imported  for  conversion  into  meat  and  milk.  There 
are,  however,  obvious  difficulties  in  estimating  the  value  of 
these  imports  in  their  converted  form.  A  clearer  view  of  the 
situation  will  be  obtained  by  showing  what  area  of  land  would 
be  required  in  this  country  to  produce  our  annual  foreign 
supplies  of  wheat,  meat,  and  milk,  and  of  feeding-stuffs  used  in 
the  production  of  the  two  latter  articles.  In  this  way  ou^  de- 
pendence upon  external  sources  may  be  measured  in  terms  of 
*'  acres." 
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Among  imported  articles  used,  wholly  or  partly,  as  feeding-*- 
staffs,  the  principal  are  barley,  oats,  maize,  beans,  peas,  oil-cakes, 
oil-seeds,  and  hay,  and  to  these  may  be  added  the  minor  imports 
of  rye,  backwheat,  and  meals  of  various  kinds.  The  average 
annual  net  importation  of  tbese  materials  in  the  five  years 
1894-98  is  shown  below  :— 

Average  Annual  Net  Imports  into  the  United  Kingdom,  1894-98. 


Barley    .        !        . 

owt. 

24,01:^,000 

Ck>tton-seed    .- 

fcwt. 

7,8  J  0,000 

Oats  (including  oat- 

Linseed . 

7,317,000 

meal) 

16,461,000 

Kape-seed 

883,000 

Rye 

997,000 

Linseed  cake  . 

3,880,000 

Beans  and  peas 

5,943,000 

Ootton-seed  cake 

2,140,000 

Maise       (including 

Other  oil-cake. 

120.000 

maize-meal) 

4%741,000 

Hay        .        .        . 

2,870,000 

Backwheat      . 

149,000 

It  is  difficult  to  arrive  at  any  very  exact  appreciation  of  the 
volume  of  such  products  converted  into  meat  and  milk,  inas- 
much as  a  certain  quantity  of  some  of  the  articles  enumerated  is 
used  for  other  purposes ;  and  moreover  the  absence  of  statistics 
of  the  numbers  of  horses,  other  than  those  employed  in  agricul- 
ture, and  of  the  numbers  of  poultry  kept  in  this  country,  makes 
it  impossible  to  arrive  at  any  very  satisfactory  estimate  of  the 
amount  of  imported  fodder  conpumed  by  these  classes  of  live- 
stock as  distinct  from  the  consumption  by  cattle,  sheep,  and 
swine.  The  imports  of  feeding-stufis  must  therefore  be 
considered  as  a  whole  in  their  bearing  on  the  maintenance  of 
live-stock  of  all  kinds,  and  not  solely  in  their  relation  to  the 
home  production  of  meat  and  milk.  The  inclusion  of  horses 
and  poultry  will  not  seriously  afiect  the  results,  since  a  large 
number  of  horses  are  employed  in  the  cultivation  of  the  soil 
upon  which  the  food  is  produced,  and  may,  therefore,  be  justly 
regarded  as  necessary  agents  in  its  production.  As  to  poultry, 
the  consumption  of  imported  grain  in  poultry  yards  cannot  be 
an  item  of  any  magnitude,  and,  in  any  case,  the  amount  so 
consumed  eventually  contributes  to  the  supply  of  human  food. 
By  the  inclusion  of  horses  and  poultry,  the  only  disturb- 
ing factors  for  which  allowance  need  be  made  are  the  quantities 
of  the  several  imported  materials  consumed  in  various  manu- 
factures. 

Barley  and  maize  are  employed  in  brewing  and  other 
industries  as  well  as  for  fodder.  As  to  the  former  product,  there 
can  be  little  doubt  that  the  grain  received  from  "Russia  is  almost 
entirely  feeding-barley,  and  it  is  probable  that  some  portion  of 
the  receipts  from  Roumania  and  Turkey  are  utilised  in  a 
similar  direction.     For  the  present  estimate,  then,  it  will  be  safe 
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to  treat  as  feeding-barley  the  whole  of  the  consignments  from 
the  first-named  source.  These,  on  the  average  of  the  five  years, 
amounted  to  11,947,000  cwt.  In  the  case  of  maize  some 
allowance  must  be  made  for  the  relatively  small  demand  for 
the  cereal  in  the  manufacture  of  proprietary  articles  and  con- 
fectionery, as  well  as  in  the  brewing  or  distilling  industries.  It 
may  be  assumed  that  these  purposes  do  not  absorb  more  than  10 
per  cent,  of  the  total  supply.  On  this  assumption,  the  average 
quantity  of  maize  imported  annually  for  consumption  by  live- 
stock amounted  in  the  five  years  to  42,000,000  cwt. 

Imported  beans  and  peas  include  some  varieties  used  for 
human  consumption,  but  it  will  be  quite  safe  to  estimate  the 
quantity  employed  as  fodder  as  constituting  at  least  80  per 
cent,  of  the  supply  of  each  of  them,  and  this  gives  us 
4,754,000  cwt.  From  the  imports  of  oats  a  deduction  of  10 
per  cent,  may  be  made  for  the  small  quantities  used  in  pro- 
prietary goods  and  in  other  directions.  Hay  and  oil-cake 
present  few  difficulties :  the  entire  importation  of  these  articles 
may  be  treated  as  forming  part  of  the  supply  of  feeding-stufis. 

Imported  oil-seeds  are  largely  employed  in  the  manufacture 
of  cakes  and  feeding-meals,  afterljie  greater  part  of  the  oil  has  been 
extracted.  According  to  statements  furnished  in  1892  to  the 
Departmental  Committee  on  Fertilisers  and  Feeding-stuffs,  the 
amount  of  cake  produced  from  imported  oil-seeds  of  all  kinds 
represents  approximately  50  per  cent  of  the  weight  of  the  seed, 
so  that  it  may  be  assumed  with  moderation  that  the  production 
of  cake  is  equivalent  to  at  least  40  per  cent,  of  the  weight  of  the 
seed  imported. 

With  the  foregoing  reservations  and  allowances,  an  estimate 
of  the  average  quantities  of  the  principal  materials  imported 
annually  for  the  maintenance  of  the  live-stock  of  the  United 
Kingdom  during  the  five  years  1894-98,  furnishes  the 
following  results : — 


1                   Owt. 

Bushels 

Barley 

11,947,000 

==26,757,000 

Oata 

14,815,000 

::::  42,646,000 

Bye        .        .        . 

997,000 

*»   1,860,000 

Beans     . 

2,786,000 

«  4,h37,000 

Peaa 

1.969,000 

-  3,446,000 

Maize     . 

42,067,000 

-78,525,000 

OottoD-seed,  as  cake 

3,124.000 

— 

Linseed. 

2,927,000 

— . 

Kape-seed, 

353,000 

— 

Linseed  cake 

3,880.000 

— 

Ootton-seed  cake  . 

3,140,000 

— 

Other  oil-cake 

120,000 

— 

Hay 

t — 

2,870.000 

— 
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It  wotdd  appear,  therefore,  that  we  import  annually  nearly 
90  million  cwt.  of  feedingH9tn%  for  the  maintenance  of  our 
liye-stock,  and  of  this  quantity  by  far  the  greater  portion  is 
utilised  in  the  home  production  of  meat  and  milk.  The  point 
now  to  be  determined  is  what  this  large  importation  represents 
in  terms  of  acres ;  or,  in  other  words,  what  area  of  land  would 
be  required  to  grow  the  whole  of  the  imported  fodder  materials 
on  the  basis  of  the  average  yields  per  acre  secured  in  the  United 
Kingdom.  The  results  of  a  calculation  of  this  kind  for  feeding- 
grains  and  hay  are  shown  below.  The  weight  of  a  bushel  of 
grain  has  been  taken  as  50  lb.  for  barley;  39  lb.  for  oats; 
64^  lb.  for  beans ;  64  lb.  for  pease ;  and  60  lb.  for  rye  and 
maize.  As  maize  is  a  crop  which,  it  is  generally  believed, 
could  not  be  successfully  grown  in  this  country,  the  imports  of 
this  grain  are  converted  into  barley  on  the  basis  of  their 
respective  feeding  values  per  unit  of  weight  of  grain  as  deter- 
mined in  the  Rothamsted  Experiments : — 


Average  yield  per  acre 

~ 

BoBhelB 

in  the 
United  Kingdom 

Acres 

Barley     . 

26,757,000 

33-65,  say  34 

=    787,000 

Oatfl         .       .       . 

42,646,000 

39-98,    „  40 

=  1,064,000 

Beam 

4.837,000 

2713,    „27 

=    179,000 

Peas 

3,446,000 

2604,    „  26 

=    133,000 

Rye. 

1,860,000 

.,30 

-      62,000 

Maize  in  eqaivalent  t 
of  bariey              i 

94,230,000 

33-65.    „  34 

-2,771,000 

cwt. 

cwt. 

Hay 

2,870,000 

80 

95,000 

5,091,000 

To  economise  the  land  that  would  be  required  for  the 
production  of  the  imported  oil-cake  the  several  varieties  of  cake 
may  be  converted  into  their  feeding  equivalent  of  linseed, 
which,  among  cattle  foods,  possesses  the  largest  feeding  value 
per  Tinit  of  weight :  that  is  to  say,  to  produce  a  given  weight  of 
meat,  a  smaller  weight  of  linseed  is  required  than  of  any  other 
feeding-stuff.  For  these  conversions  recourse  has  again  been 
had  to  the  valuation  tables  of  Sir  John  Lawes  and  Sir  Henry 
Gilbert. 

The  oil-cake  converted  into  linseed  in  this  way  works  out  as 
follows : — 
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Equivalent  if 
fed  aa  Unseed 

Tield  of  linseed 
per  acre 

Acres 

Linseed  cake   . 
Cotc«)n-seed  cake     . 
Rape        „      ,. 
Other  oil-seed  cake,  \ 
principally  rape    i 

cwt. 

6.807,000 

6,264.000 

353.000 

120,000 

bush. 
« 11,7*56,000 
=   7,799,000 
=      366,000 

=       124.000 

bush. 
20 
20 
20 

20 

»  688.000 
=  39U.000 
=    18.000 

=      6,000 

— 

— 

—           1     1,002000 

Of  fodder  grains,  hay,  and  oil-cakes  the  imports  therefore 
afford  the  following  results  in  terms  of  acres  ; — 

Imported  (rrains  and  hay 

.,      oil-seed  cakes  .... 


6,091,000 
1,002,000 

6,093,000 


Thus,  on  the  basis  of  the  average  yields  per  unit  of  area  in 
this  country,  our  annual  importation  of  the  principal  kinds  of 
feeding-stuffs  represents  at  least  the  produce  of  about  six 
million  acres.  But  to  complete  this  aspect  of  the  question  of 
our  food  supply  we  have  yet  to  estimate  what  productive  area  is 
represented  by  the  imports  of  wheat,  meat,  and  dairy  products. 
Potatoes  may  be  excluded,  as  the  imports  are  so  small. 

The  net  annual  importation  of  wheat  in  1894-98  amounted 
to  179,368,000  bushels,  and  this  quantity  would  be  the  produce 
of  5,979,000  acres  at  the  estimated  average  yield  of  the  United 
Kingdom  (30  bushels  per  acre). 

For  meat  and  milk  the  calculations  are  not  so  simple.  The 
average  annual  net  importations  of  beef,  mutton,  and  pork,  and 
of  milk  in  all  forms  (except  margarine  and  fresh  milk  and 
cream)  in  the  five  years  were  as  follows : — 

tons 

Beef  and  veal 339,000 

Mutton  and  lamb 170,000 

Pig-meat 336,000 

gallODB 

Milk  in  all  forms 1,160,676,000 

It  will,  perhaps,  be  prudent  not  to  include  the  item  of  pig- 
meat,  because  if  we  could  grow  in  this  country  the  whole  of 
the  imported  feeding-stuffs  referred  to  above,  as  well  as  the 
imported  milk,  there  would  be  a  considerable  amount  of  offal 
and  waste  material  derived  from  the  manipulation  of  these 
articles  which  might  be  converted  into  pork.  It  is  not  likely 
that  the  amount  of  pork  produced  in  this  way  would  be  at  all 
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equivalent  to  the  quantity  imported  annually,  but  it  is  so 
diiScnlt  to  determine  satisfactorily  the  value  of  such  offal  and 
waste  as  food  for  swine  that,  to  avoid  any  exaggeration,  it  seems 
advisable  to  exclude  imported  pig-meat  from  this  estimate. 

The  question  is  then,  what  area  would  be  required  to  furnish 
the  imported  beef,  mutton,  and  milk  ?  Let  us  tiake  a  moderate 
view  of  the  situation  and  inquire  what  area  would  be  necessary 
under  the  best  conditions.  On  this  point  a  number  of  well- 
known  agriculturists  and  other  authorities  have  been  consulted. 
The  question  put  to  them  was  what  extent  of  land  of  the  best 
quality  on  a  mixed  farm  would  be  required  to  produce 
annually  1,200  lb.  of  beef,  112  lb.  of  mutton,  and  500  gallons 
of  milk  respectively?  From  the  answers  furnished  to  this 
inquiry  and  from  other  sources  of  information  the  following 
estimates  have  been  derived  of  the  extent  of  land  requisite  in 
each  case : — 

acres 

1,200  lb.  of  beef 65 

1121b.  of  mutton 0*64 

600  gallons  of  milk 2*0 

According  to  these  standards,  the  imports  of  beef,  mutton 
and  milk  respectively  represent  the  produce  of  the  undermen- 
tioned areas : — 

tons  acres 

Beef        ....    339,000        4,108,000 
Mutton   ....    170,000        2,176,000 

gallons 

Milk        .        .        .   1,160,676,000        4,643,000 

10,927,000 


The  figures  relating  to  wheat,  feeding-stuffs,  meat,  and 
milk  may  now  be  brought  together.  Expressed  in  terms  of 
acres,  our  imports  of  these  commodities  furnish  the  following 
results : — 

Wheat  .        ; 5,9'79,()00 

Beef 4,108,000 

Mutton 2,176,000 

Milk  4,643,000 

Feeding^uffs,  mainly  for  conyersion 

into  meat  and  milk  ....  6,093,000 

22999,000 

Now  this  estimate  of  22,999,000,  or  in  round  numbers 
23,000,000  acres,  is  a  moderate  one.  On  the  average  yields 
obtained  from  the  soil,  good  and  indifferent  alike,  of  this 
country,  the  extent  of  land  required  to  produce  our  present 
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annnal  imports  of  the  articles  of  food  with  which  we  liave  been 
dealing  would  undoubtedly  be  larger  than  the  acreage  shown 
above.  The  full  significance  of  the  figures  is  better  appreciated 
when  it  is  remembered  that  the  total  area  of  land  and  water  in 
the  United  Kingdom  is  77,671,000  acres,  and  that  the  acreage 
under  crops  and  grass  is  about  47,800,000  acres.  Thus,  it  is 
obvious  that  we  could  not  add  to  our  productive  surface  any- 
thing approaching  the  area  represented  by  the  imports  of  wheat, 
meat  and  milk.  There  remains,  of  course,  the  possibility  that 
our  dependence  upon  imported  supplies  of  food  might  be 
lessened  by  again  bringing  under  the  plough  land  formerly 
arable  and  now  occupied  by  grass.  But,  while  an  extension 
of  the  grass  area  at  the  expense  of  the  arable  may  entail  a  loss 
of  productive  power,  it  must  not  be  forgotten  that  the  less 
fertile  land  is  generally  the  first  from  which  the  plough  is 
withdrawn,  and  it  scarcely  needs  demonstration  that  whatever 
may  be  that  loss  in  this  country,  its  recovery  would  carry  us 
but  a  short  way  on  the  road  towards  23,000,000  acres. 

Some  writers,  however,  seem  to  think  that  the  extent  of 
available  land  need  not  be  considered :  that  by  making  radical 
changes  both  in  our  methods  of  farming  and  in  our  social 
organisation,  the  productivity  of  the  soil  of  this  country  might 
be  increased  suflSciently  to  enable  us  to  feed  ourselves.  But 
advocates  of  such  reforms  as  "  thorough  cultivation  "  or  •*  one 
man  one  potato  patch,"  or  "  universal  spade  husbandry,"  usually 
ignore  the  existence  of  the  law  of  diminishing  returns.  Every 
bushel  yielded  beyond  a  certain  limit  has  involved  a  larger  and 
less  profitable  expenditure  of  labour  and  capital,  and  this  may  be 
continued  until  the  margin  is  on  the  wrong  side.  Ideal  yields  and 
cheap  food  are  incompatible.  Hence,  to  the  farmer  as  a  man  of 
business  and  not  as  an  idealist  it  is  not  a  question  of  what  he 
could  produce  by  labour  of  love,  but  of  what  it  will  pay  him  to 
produce. 

But  whatever  view  may  be  held  as  to  the  shortcomings  of 
British  agriculture,  there  is  abundant  evidence  that  it  is,  on 
the  whole,  more  productive  than  that  of  any  other  country,  in 
spite  of  any  advantages  that  may  be  supposed  to  exist  in 
foreign  systems  of  farming  or  of  land  tenure.  It  is  true  that 
Belgium  is  sometimes  held  up  for  our  emulation  as  an  example 
of  a  country  which,  owing  to  the  more  perfect  cultivation  of 
its  soil,  is  able  to  meet  the  "food  requirements  of  a  population 
exceeding  in  density  that  of  the  United  Kingdom;  but  an 
examination  of  the  productive  capacities  of  Belgian  agriculture 
does  not  support  this  view.  Besides,  the  agriculture  of 
Belgium  is  not  exposed  to  the  full  force  of  foreign  competition, 


Digiti 


zed  by  Google 


Tlie  Food  Suj>i)ly  of  the  United  Kingdom. 


29 


inasmuch  as  duties  are  imposed  on  meat  and  dairy  products, 
though  all  cereals,  except  oats  and  flour,  are  free.  But  it  is  to 
the  credit  of  British  husbandry  that  without  the  aid  of  protection 
it  is  able  to  show  a  greater  return  from  the  land  than  is  secured 
even  by  the  highly  protected  agriculture  of  such  countries  as 
France  and  Germany. 

That  there  is  no  foundation  for  the  view  that  Belgium  is 
able  to  nearly  feed  her  people  from  her  own  soil  may  be  seen 
from  the  following  statement  showing  the  percentages  of  her 
average  annual  requirements  of  cereals  and  potatoes  derived 
from  the  home  products  and  from  external  sources  in  the 
period  1894-98.  Similar  figures  are  shown  for  the  United 
Kingdom  for  purposes  of  comparison : — 


Belglam 

United  Kingdom 

From  home 
production 

From  home 
production 

From  imports 

Wheat   . 

Bye        .        .        . 

Barley   . 

Oats,    buckwheat, ) 
and  maize           ) 
Potatoes 

26 
95 
26 

61 

100 

74 
6 

74 

39 

23 
60 
56 

46 

97 

77 
50 
44 

54 

3 

There  are  few  estimates  of  the  Belgian  consumption  of  meat 
to  which  any  great  faith  can  be  attached.  According  to  one 
authority  whose  figures  correspond  closely  with  what  might  be 
expected  from  the  number  of  live-stock  kept  in  the  country, 
and  from  the  statistics  of  meat  imports,  the  average  quantity 
of  meat  of  all  kinds  consumed  annually  is  about  70  lb.  per 
head,  of  which  11^  lb.  or  16  per  cent,  is  imported  and  84 
per  cent,  home  produce.  For  the  Cnited  Kingdom  it  will  be 
remembered  that  the  percentages  in  the  same  order  are  34  and 
66  respectively.  Satisfactory  estimates  of  the  Belgian  pro- 
duction of  milk  are  not  available.*  It  is  clear,  however,  from 
the  above  figures  that  Belgium  does  not  nearly  feed  her  people 
from  her  own  soil. 

Germany,  on  the  other  hand,  still  continues  with  the 
aid  of  heavy  fiscal  duties  to  produce  at  home  the  larger 
portion  of  the  food  consumed  within  her  borders.  Nevertheless 
Gferman  agriculture  is  generally  less  productive  than  that  of  the 
United  Kingdom,  the  average  yields  of  the  principal  cereals  being 
from  20  to  25  per  cent,  below  those  obtained  in  this  country. 

■  Since  the  above  was  written,  I  hare  received,  through  the  kindness  oE 
H.  de  Vnyst.  a  number  of  esiimates  by  experts  of  the  milk  yields  of  Beigian 
cows.    These  would  give  an  average  net  yield  per  cow  of  over  500  gallons. 
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It  is  doubtful,  too,  whether  the  present  position  of  Germany  in 
respect  of  food  supply  can  be  much  longer  maintained  under 
existing  conditions ;  the  demands  of  her  growing  urban  com- 
munities for  cheap  food  must  naturally  tend  to  accelerate  that 
movement  towards  increased  importation  of  cereals  which  is 
already  evident  in  the  trade  statistics  of  the  Empire,  though  it 
may  be  temporarily  checked  by  additional  fiscal  restrictions. 

France,  too,  with  an  almost  stationary  population,  has  not  yet 
found  the  demand  for  food  on  the  part  of  her  people  exceed  the 
home  resources,  supported  by  a  scheme  of  protection  which  it  is 
sometimes  sought  to  justify  by  the  fact  that  agriculture  still 
forms  the  chief  pursuit  of  nearly  half  the  occupied  popula- 
tion of  the  country,  and  by  reference  to  international  con- 
siderations— the  latter  may  also  be  an  element  exercising 
some  influence  on  the  attitude  of  Germany  towards  this  question 
of  self-maintenance.  In  spite,  however,  of  greater  artificial 
support,  or  perhaps  as  one  result  of  it,  French  agriculture  is 
even  less  productive  than  that  of  Germany,  the  average  yields 
obtained  per  acre  of  the  principal  cereals  being  from  30  to 
40  per  cent,  below  those  to  which  we  are  accustomed. 

The  relative  positions  of  the  several  countries  to  which 
reference  has  been  made  may  be  summarised  in  a  few  com- 
parative statements  showing  the  supplies  of  food  per  head  of 
the  respective  pnpalations,  and  the  proportions  contributed  from 
the  home  production  and  from  imports.  For  bread  grains, 
meat,  milk,  and  potatoes,  the  results  are  as  follows : — 


Bread  grains 


AVhcat 

Spelt 

Rye 

Homo  '  _         , 
produce  Imports 

Total 
lb. 

Home 
produce 

Imports  Total 

Home 
produce 

Imports 

Total 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

United  Kingdom 

82 

273 

355 

— 

— 

— 

3 

3 

6 

Belgium    . 

113 

324 

437 

15 

— 

15 

155 

9 

164 

Germany  . 

110 

45 

155 

11 

— 

11 

250 

34 

284 

France 

413 

50 

463 

1 

I 

I 

66 

1 

67 

Meat 

Milk 

Potatoes 

Homo 
produce 

i 
Imports.  Total 

Home 
produce 

Imports 

Total 

gals. 
65 

59 
41 

Home 
produce 

Imports 

Total 

United  Kingdom 
Belgium  . 
Germany  . 
France      , 

lb. 

79 

62i 

95 

76J 

lb. 
48 

? 

lb. 

127 
70 
99 
80 

gala. 
36 

gala. 
29 

3 

lb. 
282 
799 
1,016 
568 

lb. 
9 

2 

lb. 
291 
799 
1,018 
568 

*  Included  with  wheat. 
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It  would  appear  from  this  table  that  the  average  dietary  of 
an  inhabitant  of  the  United  Kingdom  contains  a  much  larger 
quantity  of  meat  than  that  of  a  Belgian,  Frenchman,  or  German, 
but  a  Bmaller  proportion  of  bread  and  potatoes.  In  Belgium 
more  bread  and  less  meat  are  consumed  than  in  any  of  the  other 
countries  named,  while  in  France  a  noteworthy  feature  is  the 
apparently  small  consumption  of  milk.  In  the  case  of  potatoes 
the  considerable  requirements  in  Belgium  and  Germany  are 
largely  accounted  for  by  their  use  in  the  manufacture  of  spirits 
and  starch. 

No  account  has  been  taken  of  grosser  forms  of  animal  food, 
of  which  there  is  a  small  consumption  abroad,  and  possibly 
also  in  this  country.  For  example,  the  French  official  estimates 
take  notice  of  the  meat  of  the  horse,  mule,  and  ass ;  some  of  the 
returns  of  the  municipal  abattoirs  in  Germany  also  deal  with 
horses  and  donkeys  slaughtered  for  human  food ;  in  Belgium, 
too,  such  meats  are  eaten,  and  even  in  our  own  country  a 
demand  for  horseflesh  for  human  food  is  recognised  by  an  Act 
passed  in  1889,  in  which  the  expression  ** horseflesh"  is  defined 
as  including  the  flesh  of  asses  and  mules.  Hippophagy,  how- 
ever, is  not  extensively  practised  jn  any  of  these  countries, 
probably  least  of  all  in  the  United  Kingdom,  where  perhaps  it 
is  confined  to  destitute  foreign  immigrants.  In  most  cases  it  is 
no  doubt  a  taste  acquired  of  necessity. 

In  connection  with  these  estimates  of  the  consumption  of 
meat  and  milk,  it  has  already  been  pointed  out  that  figures 
purporting  to  show  the  home  supplies  of  such  articles  are  mis- 
leading, unless  due  allowance  is  made  for  the  imported  materials 
utilised  in  the  rearing  of  the  live  stock  concerned.  And,  more- 
over, such  estimates  are  from  their  nature  generally  of  a  less 
precise  character  than  those  relating  to  grain,  which  are,  in  most 
cases,  based  on  inquiries  repeated  at  short  intervals.  But 
meat  and  milk  are,  after  all,  merely  transformed  vegetable 
food,  and  a  better  conception  of  the  real  extent  to  which  each 
country  contributes  to  its  own  food  supply  would  be  obtained 
from  a  comparison  of  the  estimates  of  production  of  cereals  and 
other  vegetable  feeding-stufls,  so  far  as  these  are  recorded. 
There  would,  however,  be  some  difficulty  in  thus  ascertaining 
the  human  consumption  of  these  products,  because  a  portion  of 
some  of  the  articles  is  also  utilised  in  feeding  urban  horses  and 
in  manufactures.  Still  the  quantities  consumed  in  these 
directions  are  for  human  requirements,  and  in  an  emergency 
the  whole  would  be  available  for  food^  So  that  a  country's 
contribution  of  vegetable  food-stufis  to  its  requirements  of  such 
materials  for  all  purposes  is  a  fair  indication  of  the  extent  of 
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its  ability  to  feed  its  people.  From  this  point  of  view  a  com- 
parison of  the  capacities  of  the  countries  named  above,  with 
respect  to  their  production  of  cereals,  would  furnish  the  follow- 
ing results.^  The  grains  included  in  each  case  are  wheat,  barley, 
oats,  rye,  beans,  peas,  maize,  buckwheat  and  mixed  corn : — 


XTnited  Kingdom 
Belgium    . 
Oermaoy  . 
France 


Total 

prodnction  of 

all  grains 


Uil8.  of  lb. 

13,623 

3,150 

38,023 

83,020 


Reqairementh 

per  bead  of  the 

population 

for  consumption  in 

all  forms 


lb. 
884 
1,022 
895^ 
945 


Number  of  people 

whose  requirements 

are  met  by 

home  produce 


No. 

15,410,000 

3,181,000 

42,460,000 

34,941,000 


Number 

percent. 

of  total 

populi^on 


39 
49 
80 
91 


So  far  we  have  been  dealing  with  the  number  of  persons 
deriving  their  supplies  of  grain  from  the  home  agriculture.  A 
further  calculation  shows  the  area  of  land  utilised  for  the  pro- 
duction of  such  supplies  for  a  given  number  of  inhabitants  to 
be  as  follows : — 


United  Kingdom 
Belgium    . 
Germany  . 
France 


Number  of  persons 

supplied  by 
home  agriculture 


15,410,000 

3,181,000 

42,460,000 

34,941,000 


Number  of  acres 

utilised 
in  producinf?  such 

supplies 


8,934,000 

2,086,000. 

86.939.000 

36.112,000 


Number  of  acres 

utilised 
for  1,000  persons 


580 

656 

870 

1,034 


In  examining  this  statement  it  must  not  be  overlooked  that 
the  reauirements  per  head  are  larger  in  Belgium,  France,  and 
Germany  than  in  this  country.  Consequently,  to  ascertain  the 
productive  capacities  of  the  agriculture  of  each  country,  it 
would  be  necessary  to  assume  that  the  supplies  required  per 
inhabitant  were  equal  in  all  cases.  Taken  on  the  basis  of  our 
own  requirements,  viz.,  884  lb.  per  head  all  round,  the  acreage 
employed  in  supplying  the  wants  of  1,000  persons  would  work 
out  as  follows : — 


1  Potatoes,  roots,  and  other  green  stuffs  utilised  in  the  produotion  of  meat 
and  milk  need  not  be  considered,  because  of  these  products  each  nation 
apparently  produces  sufficient  for  its  needs,  though  there  is  a.  smaU  im- 
portation of  potatoes  into  the  United  Kingdom  and  Germany.  Of  oil-cake  we 
import  41  lb. ;  Belgium,  31  lb. ;  Germany,  17  lb. ;  and  France,  4  lb.  per  head. 
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Nnmbor  of  fBhabitanta  i       Kuinber  of  aoxw 
sappUed  at  J    ntillaed  in  producing 

884  lb.  per  head  these  rappUes 


United  Kingdom                    15,410,000  I            8,984,000 

Belgium    .                               3,663,000  2,086,000 

43,013,000  I          36,939,000 

37,863,000  86.112,000 


Geimany   . 
France 


Aorea  per 
1.0001 


680 
686 
869 
967 


The  above  figures  again  bring  out  the  fact  that,  judged  from 
the  standpoint  of  productivity,  the  system  of  fisirming  in  this 
country  is,  if  anything,  superior  to  that  of  Belgium,  and  far 
ahead  of  those  of  France  and  Germany.  This  result  is  of  interest^ 
inasmuch  as  it  meets,  to  some  extent,  the  argument  that  a  re> 
distribution  of  the  land  of  Great  Britain  into  smaller  holdings, 
such  as  exist  abroad,  would  be  conducive  to  the  better  cultivation 
of  the  soil.  A  further  rejoinder  is,  of  course,  that  the  present 
distribution  of  the  agricultural  land  of  this  country  into  relatively 
large  holdings  is  evidently  that  which  farmers  find  most  profit- 
able  under  economic  and  social  conditions  difiering  greatly  from 
those  of  continental  communities.  These  are  considerations  that 
may  also  be  borne  in  mind  when  we  are  told  that  a  system  of 
farming  which  maintains  under  the  plough  less  than  50  per  cent. 
of  the  cultivated  area  of  the  United  Kingdom  is,  necessarily,  less 
profitable,  and  more  wasteful,  than  that  prevailing  in  Belgium, 
which  has  78  per  cent,  of  ploughed  land,  or  of  those  of  France 
and  Germany,  which  retain  as  arable  more  than  75  per  cent,  of 
their  cultivated  surface. 

The  point  just  discussed,  as  to  the  relative  merits  of  the 
respective  systems  of  farming,  has  been  further  elaborated  in  an 
interesting  article  by  Mr.  Hooker  dealing  with  the  area  culti- 
vated, and  the  amount  produced,  by  each  person  returned  as 
ocenpied  in  agriculture  in  the  several  countries  named  above, 
and  in  Holland.^  In  this  article  it  is  shown  that  the  English 
fiftrmer,  in  spite  of  having  much  more  land  under  permanent 
grass,  has  just  as  much  land  under  the  plough  as  the  French- 
man, nearly  one-third  more  than  the  German,  and  almost 
doable  as  much  as  the  Belgian;  while,  as  regards  the  area 
under  corn  and  pulse,  he  is  beaten  apparently  only  by  the 
Frenchman.  The  explanation  of  this  somewliat  unexpected 
fact  is  to  be  found  in  the  very  much  larger  area  worked  by  each 
agriculturist  in  this  country  than  on  the  Continent. 

As  regards  the  amount  produced  per  worker,  it  is  shown 
that  of  cereals  each  English  agriculturist  produces  from  60  to 
80  per  cent,  more  than  the  Frenchman  or  Belgian,  and  more 


»  Jcumal  of  the  Royal  Statistical  Society,  vol.  Ixii.  part  iv.,  1899. 
VOL.  XL  T.  8. — 41  D 
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than  twice  as  much  as  the  German.  And  even  of  bread-corn, 
wheat  and  rye,  we  raise  as  much  per  cultivator  as  Belgium  and 
Germany,  though  probably  less  than  France.  .  But  the  advan- 
tage of  England  is  seen  most  prominently  in  roots,  the  produc- 
tion being  20  tons,  as  against  9^  in  Belgium,  only  3  in  France, 
and  2^  in  Germany ;  while  of  hay  the  English  production  per 
agriculturist  is  apparently  twice  as  much  as  the  Belgian,  the 
IVench  and  German  yields  being  insignificant.  The  superiority 
of  the  Englishman  is  stated  to  lie  almost  entirely  in  his 
additional  production  of  fodder-crops,  including  roots  and  hay, 
and  this  is  confirmed  by  reference  to  the  larger  number  of  live 
stock  maintained  per  agriculturist  in  this  country.  Indeed, 
the  advantage  lies,  in  Mr.  Hooker's  opinion,  wholly  with  this 
country,  for,  while  we  devote  much  more  land  to  grass,  "  we  do 
so  in  addition  to  producing  as  much  of  the  direct  requirements 
of  human  beings  by  the  same  amount  of  labour." 

In  conclusion  it  may  be  observed  that  the  object  of  this 
review  has  been  to  throw  some  light  on  the  real  position  of  the 
United  Kingdom,  and  incidentally  of  some  of  her  neighbours,  in 
respect  of  the  important  question  of  the  maintenance  of  the  food 
supplies  of  the  population.  Some  of  the  estimates  noticed, 
especially  those  relating  to  the  consumption  of  meat  and  milk 
in  their  finished  forms,  are  only  approximative ;  on  the  other 
hand,  the  results  based  on  the  estimates  of  the  production  and 
imports  of  grain  and  other  food-stuffs  used,  directly  and  in- 
directly, for  human  food  approach  more  closely  to  the  facts. 
So  far  as  this  country  is  concerned,  it  seems  to  be  clear  that 
our  dependence  on  external  sources  of  supply  is  represented  by 
a  volume  of  fooJ-stuflfe  which  could  not,  under  conditions  known 
to  our  experience,  be  economically  produced  in  this  country. 
It  might  be  lessened  in  some  degree  if  it  should  be  possible  in 
the  future  to  increase  the  productivity  of  the  soil,  but  it  has 
been  shown  that  the  adoption  of  foreign  methods  would  not 
afford  any  assistance  in  this  direction.  The  advance  of  scientific 
research  may  in  some  quarters  be  held  to  foreshadow  prospects 
of  further  improvement.  Meanwhile,  however,  each  step  on- 
wards is  bounded  by  the  law  of  diminishing  returns,  and  popu- 
lation grows. 

E.  F.  Crawford. 

57  Connaught  Road,  N.W. 
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THE   CONSTRUCTION    OF   A   MODERN 
BACON    FACTORY. 

The  modem  baoon-curing  factory  differs  altogether  from  what 
used  to  be  known  as  the  '^  caring  cellars."  These  curing  cellars, 
of  which  our  modem  bacon-curing  factories  are  the  successors, 
were  oonceiyed  in  many,  perhaps  in  most,  cases  with  very 
little  regard  to  the  laws  of  physics.  The  important  parts  which 
light,  heat,  and  air  play  in  the  curing  of  meats  were  hardly  taken 
into  account.  Time  was  indeed  when  heavily  salted  meats 
were  appreciated  by  the  public,  but  the  demand  for  these  has 
almost  disappeared.  In  a  few  country  districts,  farmers  still 
produce  hard-cured  blocks  of  what  is  by  courtesy  known  as 
*^  bacon,"  but  which  tastes  of  nothing  but  salt,  and  produces 
a  well-nigh  unquenchable  thirst  in  those  who  partake  of  it.  This 
hard-cnred  meat  can  be  '^  cured  "  in  almost  any  kind  of  place, 
any  outhouse  or  house  cellar  that  is  handy.  The  meat  is 
simply  covered  up  with  salt  and  left  to  lie  until  it  has  become 
fully  charged  with  it  throughout.  The  product,  however,  is 
not  bacon. 

Bacon,  as  the  ^rm  is  now  understood,  consists  of  the  sides 
of  pigs,  or  portions  of  them,  treated  in  such  a  way  as  to  render 
them  capable  of  being  kept  for  a  greater  or  less  time  as  desired.^ 
The  porky  flavour  of  the  fresh  meat  has  disappeared  and  a 
totally  different  flavour  has  taken  its  place,  due  to  a  change  in 
the  tissues  of  the  meat  assisted  by  the  process  of  '^  curing." 
The  flavour  has  just  sufficient  salt  about  it  to  make  its  presence 
felt,  but  this  is  altogether  subservient  to  the  flavour  of  the  meat. 

Primitive  methods  have  now  practically  disappeared,  and 
given  place  to  others  which  have  for  their  end  the  production  of 
mild-cured  bacon,  and  it  is  proposed  to  show  here  in  what  kind 
of  structure  this  can  best  be  done. 

Swedish  and  Danish  Factories. 

There  are  factories  of  varying  dimensions  spread  all  over 
Europe,   notably    in   Sweden  and  Denmark.     In  Sweden  the 

'  See  Bacon  Curing,  By  Loudon  M.  DoDglas.  Journal  R.A.S.E  ,  3rd  series, 
VOL  ix.  (part  i.),  1898,  pp.  68-103. 
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government  of  .the  country  is  largely  in  the  hands  of  the  agri- 
caltarists,  and  by  a  modem  series  of  protective  laws  directed 
against  imported  feeding  stuffs  they  have  literally  killed  out 
the  industry  of  bacon  curing  in  that  country.  It  is  currently 
reported  that  during  the  present  year  most  of  the  Swedish 
bacon-curing  establishments  will  be  compelled  to  close. 

In  Denmark  there  are  forty-one  fectories,  and  they  are,  with 


Scale  of  Feet 


STONC  SLAOS  ON  PIEflS  SLOPING  TO  TANKS 


CELLAR 


yj — m:i      bri: — km'^i 


Fig.  L— Ground  plan  and  section  through  gluughter  house  of  bacon  factory  capable  of  workliiR 
up  50  pigs  per  week. 

one  or  two  insignificant  exceptions,  equipped  with  modern 
machinery  and  mechanical  appliances.  Cheapness  in  construc- 
tion is  what  is  aimed  at  in  many  of  these  factories.  The  cellar 
and  engine-room  are  usually  substantially  built  places,  but  the 
other  departments  are  constructed  of  cheap  material,  such  as 
corrugated  iron  or  plain  matchboarding.       A  factory  to  handle. 
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say,  200  pigs  per  week,  and  constrncted  in  this  way,  would 
•cost  about  3,0002.  complete.  Such  a  sum  is  not  great,  and  is 
well  witkin  the  compass  of  many  British  farmers'  clnbs. 


I     MOOQ  -I  -m" 


m 


I: 


Small  Bacon  Factories. 

In  many  of  the  remote  districts,  where  farmers  carry  on 
large  dairy  farms,  it  becomes  essential  to  feed  a  great  number 
of  pigs,  so  as  to  use  up  the  separated  milk.  As  it  is  often  im- 
possible to  dispose  of  the  live  pigs  to  advantage,  a  small  bacon 
&ctory  becomes  then  a  necessity.     In  figs.  1  and  2  are  shown 
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details  of  two  different  factories.  These  have  thei  advantages 
of  being  simple  and  costing  comparatively  little  to  build.  A 
further  development  of  the  same  idea  is  illustrated  in  fig.  3, 


which  shows  how  the  business  of  slaughtering  cattle  is  carried 
on  in  conjunction  with  bacon  curing.  Such  a  combination  is 
suitable  for  a  large  estate  or  district  where  there  are  available, 
say,  75  to  100  pigs  and  30  head  of  cattle  per  week. 
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Modern  Large  Bacon  Factories. 

The  design  of  a  bacon  factory  must  always  depend  upon 
local  conditions.  Preferably  a  site  should  be  selected  where 
there  are  plenty  of  space  and  abundance  of  water,  and  where 
there  are  few  dwelling-houses.  Such  ideal  conditions  are  not 
always  attainable,  however.  In  Ireland  especially  the  bacon 
£ftctories  are  right  in  the  heart  of  the  busiest  thoroughfares. 
This  has  certain  advantages.  The  oSal  is  generally  more  easily 
disposed  of,  and  the  local  trade  gets  better  attention.  Such  a 
factory  has  recently  been  built  and  equipped  for  Messrs.  Kehoe, 
Donelly,  &  Pakenham,  Ltd.  Jt  is  right  in  the  heart  of  the 
city  of  Dublin,  and  represents  the  best  features  of  a  modom 
Irish  factory.  The  capacity  is  500  to  1,000  pigs  p0r  week. 
The  approximate  value  of  buildings,  mecfaanieal  equipment, 
and  land  is  10,000/.  A  large  department  is  laid  out  for  pig- 
styes,  with  a  capacity  of  300  pigs  st  one  time.  This  factory 
is  not  designed  primarily  for  Wiltohire  bacon  curing,  but  is  prin- 
cipally for  hams.  The  iMnise  to  whom  the  factory  belongs  is 
celebrated  in  fans  and  other  markets  for  the  quality  of  its 
'^York"  hams,  and  consigns  very  large  quantities  to  Paris. 
Hiis  is  a  highly  lucrative  business,  for  if  the  middles  and  other 
parts  of  the  pigs  are  well  sold,  or  if  indeed  they  can  be  sold  at 
the  same  rate  at  which  they  were  bought,  the  average  price 
will  show  a  handsome  profit. 

As  far  as  possible  the  departments  are  arranged  in  sequence 
so  as  to  obviate  undue  handling.  The  pigs  are  slaughtered, 
dressed,  and  pushed  along  the  bars  into  the  hanging  house, 
whence  they  pass  into  the  chill  rooms  and  then  into  the 
"  cutting-up  room."  Prom  this  latter  place  the  various  sections 
are  distributed  to  their  several  departments.  The  auxiliary 
departments  are  completely  equipped  with  the  varied  machinery 
for  lard-making,  sausage-making,  &c.  In  one  respect  this 
bctory  will  take  the  lead  of  all  others  in  the  United  Kingdom, 
inasmuch  as  there  is  to  be  installed  an  apparatus  for  dealing 
with  the  refuse,  blood,  &c.,  in  an  economical  manner.  The 
apparatus  will  be  that  of  Baron  Podewils,  so  well  known  in  con- 
nection with  various  continental  factories.  By  its  means  fallen 
or  diseased  pigs,  together  with  any  other  animal  residues  in 
the  factory,  can  be  disposed  of  at  once  and  converted  into  a  dry- 
powder  manure.  Should  there  be  any  fat  present,  this  is  sepa- 
rated mechanically  and  commands  a  good  price  for  soap-making. 

Perhaps  one  of  the  finest  modern  factories  is  that  of  the 
Yorkshire  Bacon  Curing  Co.,  Ltd.,  Selby,  Yorks,  the  ground 
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plan  of  which  is  shown  in  fig.  4,  and  from  which  a  good  many 
of  our  illustrations  are  taken. 

This  factory  owes  its  existence  to  the  enterprise  of  the 
farmers  in  the  West  Biding  of  York,  the  Selby  Farmers'  Clnb, 
the  Earl  of  Londesboroagh,  and  his  energetic  agent,  Mr.  H.  L. 
Chowan.  These  gentlemen  appreciated  the  high  economic 
value  of  pigs  to  the  farmer,  and  recognised  tlmt  there  was 
really  no  bacon  factory  in  Yorkshire,  notwithstanding  the  world- 
wide reputation  of  "  York  '*  hams,  the  mere  name  of  which  is 
a  kind  of  goodwill. 

The  factory  is  situated  in  an  ideal  situation  in  the  outskirts 
of  the  old-fashioned  town  of  Selby,  a  town  which  lies  in  the 
centre  of  a  vast  populated  area.  A  field  close  to  the  railway 
was  acquired,  and  the  factory  designed  and  built  there.  The 
total  cost,  including  land,  buildings,  and  mechanical  equipment 
(most  of  which  is  in  duplicate),  was  about  15,000{.  This  figure 
is  large  because  of  the  substantial  character  of  the  buildings 
provided,  and  because  of  the  duplicating  of  the  vsrions 
mechanical  appliances. 

The  various  departments  of  a  modem  factory  are  the  follow- 
ing:— 

1.  Pig-Btyes.  I  10.  Packing  room  to  smoke  stoves. 

2.  Slaughtering^  and  dresfliiig  house.  ;  11.  Steam    drying    room  for   pale 

3.  Skin  or  offal  house.  dried  bacon  and  hams.' 

4.  Hanging  room.  12.  Sawdust  store. 

5.  Chill  rooms.  13.  Pork-pie  room. 

6.  Cellars  with  salt  store.  14.  Lard  room  and  lard  stores. 

7.  Packing  room  for  ffreen  bacon.  15.  Sausage  room  and  packing  de- 

8.  Drying     room     for    maturing  partment. 

hams  and  bacon  (on  the  first  ;   16.  Boiler  and  engine  rooms, 
floor  over  cellars).  17.  Offices. 

9.  Smoke  stoves  for  smoking  sides  i    18.  Stables. 

and  hams^  chaps,  &c.  i 

All  of  these  departments  involve  considerable  detail  in  construc- 
tion, as  will  be  seen  from  the  illustrations  which  follow. 

Brick  is  the  material  used  in  the  construction  of  the  Selby 
factory,  whilst  the  floors  are  in  some  places  laid  with  bine 
chequered  tiles  and  in  others  with  a  bed  of  6-inch  concrete, 
trowelled  and  finished  with  cement.  The  heights  vary  through- 
out according  to  the  department. 

1.  Pig-styes. 

The  general  idea  is  that  the  operations  should  follow  each 
other  in  such  sequence  as  to  avoid  too  much  handling,  hence 
the  pig-styes  lead  up  to  the  slaughtering  pen.     The  accom- 
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tdodation  is  for  500  pigs  afc  one  tiine,  and  the  styes  being 
divided  up  and  numbered  can  thns  accommodate  pigs  from 
different  farmers  or  consigners.  The  division  walls  require  to 
be  very  strong,  as  otherwise  the  continual  fighting  of  the  pigs 
amongst  themselves  would  soon  lead  to  destruction.  These 
divisions  are  built  of  brick  with  stanchions  at  intervals,  and 
are  finished  off  with  a  coping,  binding  all  together. 

2.  Slatujhterinn  and  Dressing  House, 

Sticking  pen. — This  forms  part  of  the  slaughtering 
"  tack,"  as  it  is  called  (fig.  5).  It  is  lined  with  white  glazed 
bricks,  and  the  walls  are  very  high,  the  whole  slaughtering 
department  being  15  feet  to  the  wall  plate.  The  equipment 
consists  of  a  track  bar  and  power  winch.  This  winch  is  con- 
nected up  to  shafting  from  the  main  engine,  and  is  so  arranged 
that  by  pulling  a  rope,  and  thus  making  frictional  contact,  the 
rope  ascends  or  descends  at  will.  The  pigs  to  be  slaughtered 
are  caught  by  means  of  a  chain  passed  through  a  ring  and 
forming  a  noose.  This  is  slipped  over  one  of  the  hind  legs 
and  the  pig  is  hoisted  on  to  the  overhead  bar  and  despatched 
instantly.  The  process  of  slaughter  consists  of  sticking  the  sus- 
pended pig  (hanging  head  downwards)  in  the  neck  quickly  with 
a  sharp  knife,  and  pushing  the  latter  right  home  in  the  direc- 
tion of  the  heart,  where  it  severs  the  aorta  or  large  blood 
vessel,  and  the  blood  flows  out  in  a  few  seconds.  The  whole 
operation,  if  not  very  pretty,  is  at  least  expeditious,  the  actual 
time  involved  between  catching  the  animal  and  pushing  it 
along  the  bar  into  the  bleeding  passage  being  about  10 
seconds.  Immediately  the  pigs  are  slaughtered  they  are  thrust 
along  the  overhead  bar  into  the  bleeding  passage,  where  they 
are  allowed  to  hang  for  a  few  minutes.  They  are  then 
pushed  forward  and  allowed  to  drop  on  the  dumping  table, 
where  the  leg  chains  are  removed.  They  are  promptly 
pushed  into  the  scalding  vat  and  turned  round  in  the  water 
there.  This  scalding  vat  is  a  rectangular  tank  about  8  fib. 
long  by  5  ft  wide  by  2  ft.  6  in.  deep,  and  is  fitted  with 
a  cradle  or  lever  attachment  by  which  the  pigs  can  be  caught 
and  thrown  out  of  the  scalding  tank  on  to  the  scuttling  table. 
This  table  is  formed  out  of  heavy  sparring,  and  is  connected  up 
to  the  scalding  tank,  occupying  the  space  between  the  scalding 
tank  and  the  singeing  furnace.  The  pigs,  having  been  scalded 
(in  water  at  140°  for  fine-skinned  pigs  and  at  150°  Fahr.  for 
coarse)  until  the  hair  comes  away  in  the  hand  easily,  are  thrown 
by  means  of  the  cradle  from  the  scalding  tank  on  to  the  scuttling 
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table,  and  there  they  are  scraped  with  bell  scrapers  nntil 
£Eiirly  clean.  Above  the  scuttling  table  is  arranged  a  series  of 
small  cold-water  sprinklers,  which  are  allowed  to  play  upon  the 


warm  carcasses  while  the  scraping  is  proceeding.  The  car- 
casses are  then  singed  on  the  singeing  stack,  which  is  perhaps 
the  most  important  of  the  appliances  in  the  slanghtering 
department.     It  consists  of  a  vertical  stack  built  very  strongly 
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of  fire  bricks  bound  heavily  together,  and  all  raised  on  the  top 
of  four  colnnans  by  means  of  a  platform.  The  flue  in  the 
centre  is  circular  and  of  just  sufficient  diameter  to  allow  of  the 
free  passage  of  pigs  up  and  down.  At  the  bottom  of  the  flue 
is  a  fire  enclosed  by  means  of  a  circular  grid.  From  the  top  is 
hung  a  heavy  chain  which  hangs  straight  down  the  centre  of  the 
grid,  and  wluch  is  lowered  up  and  down  by  means  of  a  wind- 


In  the  operation  of  singeing,  a  gob-hook  is  inserted  in  the 
lower  jaws  of  the  pigs  and  one  lug  of  these  double-lugged  hooks 
is  placed  on  a  bar  which  travels  under  the  flue  of  the  furnace. 
The  pigs  are  pushed  down  an  oblique  board  from  the  scuttling 
table,  and  are  then  suspended  by  the  gob-hook.  They  are 
poshed  forward  until  they  come  under  the  flue  of  the  singer, 
and  immediately  the  free  lug  of  the  gob-hook  is  caught  up  by 
the  singer  chain,  the  windlass  is  set  in  motion,  and  the  pigs 
one  by  one  are  raised  through  the  fire.  This  has  to  be  done 
expeditiously  so  as  not  to  destroy  the  skin  of  the  pigs.  The 
pigs  are  lowered  again  on  to  the  bar,  and  immediately  dropped 
into  a  bath  of  cold  water,  in  which  the  gob-hooks  are  with- 
drawn, the  toe-nails  removed,  and  the  sinews  of  the  hind  legs 
exposed  so  that  a  gambrel  can  be  inserted,  and  the  pig  again 
suspended  from  the  track  bars. 

The  singeing  furnace  is  capable  of  dealing  with  four  pigs 
per  minute  i&  t^  manner  described.  The  pigs  are  raised,  by 
means  of  the  gambrel  inserted  beneath  the  sinews  of  the  hind 
legs  and  a  bar-hook,  on  to  the  disembowelling  bar.  Here  they 
are  first  scraped  with  flat  large-bladed  scrapers,  the  while  cold 
water  is  at  will  allowed  to  flow  over  them  from  overhead 
sprinklers. 

They  are  then  disembowelled  and  the  intestines  are  taken 
to  the  skin  house.  The  leaf  lard,  with  kidney  in,  is  left  to  be 
weighed  along  with  the  pig,  as  are  the  head  and  feet.  But  the 
pig  is  weighed  without  the  intestines,  the  result  being  known  as 
"  dead-weight."  The  average  weight  of  good  bacon  pigs  is  from 
190  to  200  lb.  live  weight :  the  ''  dead-weight"  is  just  25  per 
cent,  less  on  the  average. 

3.  SMn  or  Offal  Hoicse. 

This  is  where  the  intestines  are  separated  out  and  cleansed. 
The  '*  plucks  "  (heart,  liver,  and  lungs)  are  not,  however,  dealt 
with  here,  being  sold  separately.  The  stomachs  with  the 
intestines  are  thoroughly  well  cleansed,  and  the  stomachs  are 
sold  by  themselves  after  being  cooked,  or  they  are  sold  to 
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makers  of  f)ep$iu.  The  intestines  are  either  cooked  and  sold 
as  "chitterlings,"  or  they  are  prepared  as  skins  for  sansage 
makers. 

4.  Hanging  Boom. 

The  primary  object  of  the  hanging  room  is  to  permit  the 
surplus  animal  heat  to  escape  from  the  carcasses  before  they^are 
placed  in  the  chill  rooms.  Here  also  the  carcasses  (dead-weight) 
are  weighed.  As  soon  as  the  weighing  has  taken  place  the  pigs 
-are  cut  into  sides,  the  head  and  feet  and  the  vertebral  column 
being  removed.  The  blade  bone  is  also  drawn  clean  out  (the 
opening  so  made  is  ultimately  known  as  the  *' pocket,"  and  is  a 
very  easily  tainted  part  of  a  side  of  bacon).  The  sides,  having 
been  trimmed,  are  pushed  along  the  "  return  "  bar  of  the  hanging 
house  and  into  the  chill  rooms. 

5.  Ghiil  Rooms. 

These  are  constructed  with  a  view  to  removing  the  animal 
heat  as  quickly  as  possible.  We  have  seen  that  the  excess  of 
heat  is  reduced  by  hanging  the  whole  carcasses  in  the  hanging 
house.  Now  we  want  to  reduce  the  temperature  of  the  sides 
to  40**  Fahr.,  as  at  this  temperature  the  tendency  to  putrefactive 
change  is  reduced  to  a  minimum,  and  on  the  other  hand  it  is 
the  lowest  temperature  at  which  the  meat  will  *'  take  "  the  salt 
satisfactorily.  The  only  way  in  which  this  can  be  done  per- 
fectly is  by  means  of  mechanical  refrigeration.^  Refrigeration, 
indeed,  is  the  one  absolutely  indispensable  fea^re  in  a  modem 
bacon  factory.  The  refrigerator  itself  forms  part  of  the  equip- 
ment of  the  engine-room  (fig.  G),  but  the  accessories  as  applied 
to  the  chill  rooms  are  of  interest  here. 

It  has  been  found  in  actual  practice  that  damp  air  in  the 
chill  rooms  usually  means  taint  or  slime  with  the  bacon.  Hence 
the  design  of  the  accessories  for  extracting  the  heat  or  for  pro- 
ducing "cold"  (manifestly  a  wrong  description,  but  a  very  common 
one)  is  first  of  all  to  extract  or  condense  the  moisture,  and 
secondly  to  maintain  constant  dryness  for  from  twelve  to  eigh- 
teen hours  at  a  temperature  of  40°  Fahr. 

The  means  of  doing  this  are  simple  enough.  A  '*  cooler  "  is 
provided  in  which  cold  brine  is  circulated.  This  brine  is  de- 
prived of  its  heat  in  the  evaporator  of  the  refrigerating  machinery, 
and  is  circulated  by  means  of  pumps  through  the  "  cooler." 

'  See  Cold  iStorage :  its  JPriTwiples,  Practice,  and  Ponibilities.  By  Dan. 
Pidgeon,  Assoc.Inst.C.E.  Journal  R.A.S.E.,  3rd  series,  vol.  vii.  (part  iv.), 
1896,  pp.  601  617. 
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The  "  cooler  ''  consists  of,  say,  500  feet  run  of  1|  in.  piping,  ar- 
ranged in  a  perfectly  insulated  space  so  that  air  drawn  from  the 
dull  rooms  by  means  of  a  fan  is  circulated  over  the  entire  area 


of  the  piping,  after  which  it  is  again  discharged  back  into  the 
chill  room.  But  it  is  no  longer  charged  with  moisture,  nor  is  it 
of  the  same  temperature,  for  the  moisture  has  been  arrested  by 
the  cold  surfaces  of  the  pipes,  and  remains  in  the  form  of  snow^ 
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whilst  part  of  the  heat  present  in  the  air  has  been  absorbed  b^ 
the  brine.  This  brine  is  being  constantly  pumped  backw^ards 
and  forwards  through  the  evaporator  of  the  refrigerating  machine, 
and  is  therefore  always  at  a  low  temperature  (10°  to  15°  Fahr.). 

In  addition  to  the  *'  cooler/*  however,  it  is  necessary  to  have 
a  storage  of  "  cold,"  or,  in  other  and  more  proper  language,  to 
have  a  surface  of  cold  that  will  absorb  heat  when  the  cooler'  is 
not  working.  This  is  in  consequence  of  the  length  of  time  it 
takes  to  extract  the  total  heat  from  the  pigs.  At  first,  when 
they  are  put  in  the  chill  rooms,  they  probably  register  on 
meat-testing  thermometers  75°  to  80°  Fahr.  It  is  therefore 
necessary  to  reduce  this  to  40°  Fahr.  The  "  cooler  "  does  this 
very ,  rapidly  by  circulating  the  air,  but  the  last  few  degrees 
may  not  have  been  extracted  when  it  is  time  to  close  the 
factory.  The  storage  of  brine  referred  to  then  continues 
the  work,  and  if  the  chill  rooms  be  kept  closed  overnight  with- 
out any  circulation  of  air,  but  with  a  storage  of  brine,  the 
temperature  of  the  sides  will  be  found  reduced  in  the  morning. 
The  method  of  storing  this  brine  in  the  chill  rooms  is  by  means 
of  *'  brine  walls  "  or  brine  cylinders,  4  in.  cast-iron  pipes,  or  8  in. 
brine  "  drums."     These  are  invariably  placed  along  the  ceiling. 

The  chill  rooms  should  be  fitted  with  track  bars  upon  which 
to  hang  the  sides  of  bacon,  and  these  bars  should  be  at  least 
7  ft,  6  in.  in  the  clear  from  the  chill-room  floors. 

Of  course  the  chill  rooms  should  be  efficiently  insulated  so 
that  there  will  be  no  loss  of  "  cold,"  or  gain  of  heat  from  out- 
side. 

6.  The  Cellars  with  Salt  Store, 

The  cellars  are  usually  built  with  hollow  side  walls,  insulated 
ceiling,  and  insulated  floor.  The  ceiling  is  insulated  with  silicate 
cotton  packed  between  the  joists,  and  the  floor  is  insulated  by- 
laying  down,  first  12  in.  of  coke  breeze,  then  2  in.  of  pitch, 
and  3  in.  of  concrete,  finishing  oflF  with  flagstones  or  blue 
tiles.  The  cellars  should  always  be  sloped  in  one  direction,  so 
as  to  give  the  pickle  which  forms  a  proper  fall.  Catch-alls  are 
provided  to  collect  the  pickle. 

The  cooling  of  the  cellars  is  by  means  of  brine  pipes  only,  as 
the  atmosphere  rarely  needs  to  be  disturbed  there,  and  dampness 
is  what  is  wanted.  When  the  atmosphere  becomes  vitiated,  it  can 
be  passed  over  the  cooler  and  returned  again  fresh  to  the  cellars. 
But  curing  cannot  be  successfully  conducted  where  there  is  a 
current  of  air  constantly  travelling. 

The  salt  store  should  be  adjacent  to  the  cellars,  so  that  the 
temperature  of  the  salt  may  be  uniform  with  the  temperature  of 
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the  cellar  itself.  The  pickle  also  used  for  pumping  should  be 
stored  in  the  cellar,  so  as  to  preserve  the  same  uniformity  of 
temperature  throughout. 

7.  Pachiivg  Room  for  Oreen  Bacon, 

This  consists  simply  of  an  open  covered  space,  at  the  door  of 
the  cellars,  in  which  bales  of  bacon  are  made  up  for  despatch. 

8.  Brying  Room  for  Maturing  Hams  and  Bacon. 

This  department  is  needed  in  some  factories  for  keeping 
hams  and  bacon  until  they  are  "  mature  " — that  is,  until  they 
develop  a  thick  coating  of  fungus  due  to  decay  !  The  trade  for 
this  kind  of  meat  is  very  limited,  except  in  the  North  of  England, 
where  Cumberland  bacon  and  York  hams  of  the  *'  matured  " 
type  have  a  ready  sale. 

9.  Smoke  Stoves, 

These  are  essential  in  all  modem  factories,  as  the  demand 
for  smoked  meats  is  very  extensive.  To  construct  an  efficient 
smoke  stove  is  considered  rather  difficult.  The  most  successful 
are  those  of  dimensions  about  lift,  by  12  ft.  on  ground  plan, 
and  rising  in  three  stories  with  automatic  louvres  on  the 
top.  The  first  tier  is  formed  of  bars  and  a  platform  is  laid 
across  these.  This  platform  opens  irom  the  smoke  stove 
packing  loft.  At  a  height  of  7  ft.  over  is  another  series  of  bars, 
and  again  at  6  ft,  above  that  is  a  third  series.  "  Gilled  "  steam 
pipes  are  laid  all  round  the  walls  under  the  first  tier  of  bars,  so 
that  the  heat  ascends.  In  the  walls  are  placed  thermometers 
which  have  the  bulbs  inside  the  stoves  and  the  scales  on  the 
packing  loft,  so  that  the  inside  temperature  can  be  quickly  and 
•easily  read.     This  temperature  should  not  exceed  85°  Fahr, 

The  manipulation  of  even  a  perfectly  constructed  stove  is  a 
matter  requiring  considerable  skill  and  experience,  and  previous 
knowledge  is  always  desirable.  Some  accessories  of  the  smoke 
stoves  are  shown  in  figs.  7  and  8. 

10.  Packing  Room. 

The  packing  room  in  front  of  the  smoke  stoves  is,  as  its  name 
implies,  the  necessary  complement  of  the  stoves  themselves. 
Here  the  hams,  bacon  in  sides,  middles,  rolls,  chaps,  and  all 
the  other  products  sent  out  in  a  smoked  condition,  are  packed 
for  delivery. 
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11.  Steam  Drying  Boom, 

This  department  is  for  those  goods  required  to  be  delivered 
in  the  "  pale-dried  "  or  unsmoked  state.     It  is  simply  a  room 


fitted  up  with  hanging  bars  suspended  from  the  roof  tie-beams, 
whilst  a  line  of  gilled  steam  pipes  is  laid  on  the  floor  round  the 
four  sides.  These  latter  give  the  heat  required.  The  tempera- 
ture should  not  exceed  85°  Fahr. 
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The  oak  or  hardwood  sawdast  used  in  sinoking  the  bacon  is 
stored  here.  As  oak  sawdust  is  only  obtainable  at  certain  times 
of  the  year,  a  store  becomes  a  necessity. 


\ 

i 

{ 

\ 


13.  Pm-k-Vie  Boom. 

This  is  one  of  the  important  auxiliary  departments,  inasmuch 
as  it  is  highly  remunerative.     Pork  pies  are  consumed  in  great 
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quantities  in  England,  and  their  sale  seems  to  extend  every  day. 
The  necessary  equipment  of  a  pie  department  are :  oven,  pie 
machine,  set  of  pie  moulds,  flour  vats,  warm-water  pan,  cooling 
racks.     With  the  same  equipment  bread  can  be  baked  as  well. 


14.  La/rd  Room  and  Lard  Stores, 

Lard  is  one  of  the  products  in  a  bacon  factory  which  are 
invariably  sold  at  a  loss — that  is  to  say,  it  is  always  sold  for 
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lees  than  ita  original  cost  in  the  pigs.  Nevertheless,  much  time 
and  money  are  expended  in  trying  to  produce  good  lard.  The 
"  flick  "  lard  or  kidney  fat  is  always  superior  to  the  other  fat 


of  the  pig,  and  therefore  fetches  a  much  higher  price.     It  is  kept 
separate  from  all  the  other  fat  converted  into  lard. 

The  process  is  as  follows :  the  fat  is  cut,  by  means  of  an 
'^  Alexander  ^  cutter,  into  squares  of  about  |  in.  in  size,  and 
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these  are  thrown  into  a  jacketed  pan  where  a  temperature  of 
about  200^  Fahr.  is  maintained.  From  this  pan  the  lard  is  either 
rnn  by  means  of  gravitation,  or  is  ladled,  into  an  adjoining  pan 
where  it  is  '^  refined."  Both  these  operations  are  accompanied 
by  constant  agitation.  The  melted  fat  is  then  pumped  into  an 
"  Agitator/'  where  it  is  cooled  down  gradually,  and,  while  in  the 
semi-cold  state,  is  drawn  into  a  cold  lard  filler,  and  filled  by 
means  of  pressure  into  bladders,  square  parchment  or  other 
packages. 

The  object  of  the  agitator  is  to  mix  the  free  olein  and 
stearin  homogeneously  together.  Lard  oil  is  not,  so  far, 
extracted  in  European  factories,  although  this  is  an  easy  enough 
thing  to  do  by  means  of  hydraulic  presses.  Neither  is  the 
manipulation  of  neutral  lard  much  developed.  The  refining  also 
by  means  of  fuller's  earth  ahd  filter  presses  is  so  far  practically 
unknown  in  Europe. 

The  equipment  necessary  in  an  ordinary  lard  room  (figs.  9 
and  10),  as  we  know  it,  is  as  follows  : — 

Lard  cutter,  two  15-cwt.  capacity  lard-rendering  pans, 
strainer,  skimmers  and  stirrers  for  these,  lard  agitator,  cold  lard 
filler,  set  of  lard  moulds,  lard  press  for  pressing  residue  of  lard 
from  greaves,  cooling  tank  for  bladdei*s,  bladder  blower,  and  two 
mndgeon  vats.  These  last  are  used  for  extracting  the  residue  of 
fat  from  all  the  refuse  of  the  factory,  such  as  gut-lard,  trim- 
mings, refuse  from  sausage  factory,  ham  trimmings,  &c. ;  every- 
thing in  fact  that  contains  fat  can  be  thrown  into  these  vats  with 
advantage.  The  mudgeon  vats  are  filled  three  parts  full  with 
water,  and  the  various  residues  are  thrown  into  it.  The  water 
is  then  boiled  by  means  of  a  steam  coil  perforated  to  circulate 
the  steam  through  the  lard,  when  the  fat  present  is  extracted 
and  floats  on  the  top  of  the  water,  and  can  be  skimmed 
ofif  after  settling. 

A  lard  store  is  very  essential,  and  should  be  a  clean,  cool,  dry 
place,  fitted  all  round  with  sparred  racks,  upon  which  to  lay  the 
packages  and  bladders  of  lard  for  stock. 

15.  Sausage  Boom, 

The  sausage-making  room  (fig.  11)  should  be  well  equipped 
with  machinery  in  duplicate.  The  essential  plant  consistia  of  a 
sausage-mincing  machine  and  a  sausage  filler,  but  these  two  will 
not  suffice  for  a  large  trade. 

The  following  may  be  put  down  as  necessary  :— 


Two  silent  sausage  machines, 
Two  vertical  hand  fillers, 
One  vertical  power  filler, 
One  square  fat  and  brawn  cutter, 


One  spice  mill, 

One  canning  vat, 

Three  jacketed  boiling  pans, 

One  iron  smoke  oven. 
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There  should  also  be  a  lock-np  seasoning  department,  fitted 
with  a  series  of  bins  for  storing  the  varioas  requisites  for  sansage- 
making.  The  sausage  room  should  be  lofty  and  have  plenty 
of  light  and  air. 


16,  Boiler  ami  Engine  Booms, 

The  boiler  should  be  iti  daplicate,  so  that  in  case  of  a  break- 
down no  stoppage  need  take  place. 
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The  engine  room^  as  the  place  from  which  power  is  trans- 
mitted throughout  the  factory,  should  always  be  designed  to 
allow  plenty  of  space.  The  height  necessary  to  wall  plate  is 
about  20  ft.     The  contents  are  : — 

1.  The  main  driving  engine, 

2.  The  refrigerating  machine, 

3.  The  dynamo. 

1.  The  riiain  driving  engine  can  be  of  almost  any  type. 
The  horizontal  slow-speed  engine,  non-condensing,  is  generally 
adopted.     There  are,  however,  very  many  types  to  choose  from. 

2.  The  refrigerating  machine  is  the  most  expensive  part  of 
the  equipment  of  a  riiodem  factory  and  the  most  essential. 

There  are  many  makers  of  refrigerating  machinery,  but  only 
two  refrigerants  are  recognised  in  England,  viz.  ammonia  and 
carbonic  anhydride  (carbonic  acid  or  carbon  dioxide).  There 
are  other  expansive  gases  used  on  the  Continent,  but  not  in 
England. 

Of  the  comparative  merits  of  the  two  gases,  ammonia  and 
carbonic  anhydride,  there  are  many  opinions.  Ammonia  is  an 
irritating  poison  and  is  difficult  to  control.  As  valves  and 
glands  will  not  Ihst  for  ever,  there  are  bound  to  be  escapes 
occasionally.  It  is  at  such  times  that  the  greatest  danger 
is  to  be  apprehended.  There  is  another  difficulty.  It  has 
not  been  found  possible  to  devise  a  perfect  safety-valve  for 
ammonia  machines.  Hence  there  is  alwbys  the  danger  present 
of  accident  through  the  carelessness  of  workmen.  Explosions 
have  not  been  infrequent  in  these  countries,  and  have  unhappily 
been  attended  with  terrible  results.  Where,  therefore,  ammonia 
is  used  much  care  must  be  exercised  in  the  working. 

Carbonic  anhydride  or  carbonic  acid  is  used  to  a  very 
gi*eat  extent  as  a  refrigerant,  and  with  great  success.  It  has 
in  its  favour  the  fact  that  it  is  a  heavy  gas  which  falls  to  the 
ground,  and  so  minimises  the  danger  of  suffocation  if  there 
should  be  an  escape.  It  is  quite  odourless  and  does  not  irritate. 
A  safety-valve  can  be  applied  to  the  machines  in  which  it  is 
used,  and  hence  the  risk  of  explosion  is  altogether  done  away 
with. 

Befrigerating  machines  all  depend  upon  the  same  principle 
for  their  action,  viz  :  a  gas  is  expanded,  and  in  the  process  of 
expansion  absorbs  heat  from  surrounding  objects;  this  heat 
becomes  "  latent."  In  the  process  of  compression  this  latent 
heat  is  again  given  off.  These  effects  are  taken  advantage  of  in  a 
refrigerating  machine  by  forming  a  cylinder  round  the  evaporator, 
or  part  of  the  machine  in  which  the  gas  is  evaporated,  and 
running  through  this  cylinder  an  unfreezable  brine,  from  which 


Digiti 


zed  by  Google 


Tke  Oon^tniction  of  a  Modern  Bacon  Factory.  55 

the  evaporator  extracts  a  certain  amoant  of  heat.  The  brine 
is  circalated  either  through  the  '^  cooler  "  described  above,  or 
brine  cylinders,  or  brine  walls,  and  ia  its  torn  takes  ap  heat  in 
its  progress,  being  again  returned  to  the  evaporator,  and  the 
heat  it  has  taken  up  is  again  extracted,  and  so  on.  Meantime 
the  evaporated  gas  containing  the  latent  heat  is  passed  into  a 
condenser  in  which  the  action  is  exactly  the  reverse  of  the 
evaporator.  The  gas  is  compressed  (inside  coils  similar  to 
those  of  the  evaporator)  and  the  latent  heat  is  given  off.  Water 
is  poured  over  the  coils  and  absorbs  the  heat  so  given  off,  and 
this  water  is  run  into  the  drain.  The  gas  is  liquefied  as  it  parts 
with  its  '^  latent ''  heat,  and  in  the  liquid  state  is  returned  to  the 
evaporator  again,  so  making  the  cycle  complete. 

In  the  engine  room  shown  on  fig.  6  (p.  45)  there  is  a  duplex 
carbonic  anhydride  refrigerating  machine,  to  which  are  at- 
tached four  large  cylinders,  two  of  which  are  the  evaporators 
and  the  other  two  the  condensers.  The  machine  is  driven  by 
a  powerful  condensing  steam  engine,  and  there  are  two  oom- 
pressors.  Hence  the  necessity  for  two  evaporators  and  two 
condensers.  From  the  evaporators  is  circulated  by  means  of 
centrifugal  pumps  the  cooled  brine  of  the  evaporators.  This 
brine  is  un&eezable  at  ordinary  low  temperatures,  being  made 
from  calcium  chloride  and  water. 

The  brine  is  pumped  through  the  "  cooler  "  previously  de- 
scribed and  also  through  brine  walls  in  the  chill  rooms.  It  is 
pumped  through  4-in.  cast-iron  pipes  at  12 -in.  centres  in  the 
cellar.  Thus  this  great  volume  of  brine  is  constantly  absorbing 
heat  from  the  chill  rooms  and  cellars,  and  as  it  returns  to  the 
evaporators  it  again  loses  the  heat  it  has  taken  up  on  its 
journey.  This  is  the  principle  upon  which  all  modem  chill 
rooms  and  cellars  are  cooled. 

3.  A  dynamo  is  a  very  necessary  part  of  the  equipment  of  a 
bacon  factory,  inasmuch  as  it  is  essential  to  have  the  coolest 
kind  of  light  in  the  chill  rooms  and  cellars. 

17.  Offices, 

The  oifices  of  a  factory  are  very  much  according  to  the 
individual  taste  of  the  owners.  There  should  always  be  a 
private  room  for  the  manager,  a  public  office  for  the  staff,  and 
a  timekeeper's  office. 

18.  Stables. 

It  may  be  found  necessary  to  keep  horses,  but  this  wUl 
altogether  depend  upon  local  conditions. 
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General  Considerations. 

The  foregoing  description  will  enable  the  reader  to  form  an 
idea  as  to  the  construction  of  a  modern  bacon  factory.  It  will 
be  noted  that  fiw^ries  can  be  so  designed  as  to  meet  local  con- 
ditions. In  rural  districts,  where  it  may  be  considered  a 
feasible  plan  to  cure  bacon  on  the  spot,  a  company  of  agri- 
culturists or  others  can  therefore,  without  any  great  risk,  try  the 
experiment.  Should  it  be  successful,  it  is  an  easy  matter  to 
enlarge  such  premises  as  may  have  been  put  down. 

In  the  United  Kingdom  there  is  plenty  of  room  for  bacon 
factories,  if  economically  constructed  and  worked  with  intelli- 
gence. England  is  the  great  dumping-ground  for  the  bacon 
of  the  world. 

Dairy  farmers  are  recognising  that  the  pig  is  an  important 
item  on  the  farm,  in  view  of  the  fact,  referred  to  at  the  outset, 
that  it  can  be  fed  to  a  large  extent  on  separated  milk.  During 
recent  years  butter-making  has  made  great  strides  everywhere  in 
the  United  Kingdom,  and  the  consequent  production  of  separated 
milk  has  been  large.  Seeing,  therefore,  that  we  have  recognised 
that  butter-making  is  a  remunerative  industry,  it  ought  to 
follow  in  natural  sequence  that  bacon-curing,  on  a  more  extended 
scale  than  at  present,  will  be  similarly  recognised. 

Loudon  M.  Douglas. 

29  Farringdon  Boad,  London*  B.C. 


Digiti 


zed  by  Google 


57 


EXPERIMENTS— AT  ROTHAMSTED  GN 
THE  CHANGES  IN  THE  COMPOSITION 
OF    MANGELS    DURING   STORAGE. 

[Notwithstanding  that  mangels  are  almost  invariably  stored 
for  at  least  two  months  before  being  given  to  cattle,  and  that 
most  of  the  roots  are  consumed  after  being  kept  a  good  deal 
longer — sometimes  even  for  two  years — we  have  no  direct 
evidence  to  show  whether,  after  the  first  few  weeks,  the  roots 
deteriorate  or  improve,  or,  if  they  improve  in  quality,  whether 
the  benefit  is  not  neutralised  by  an  actual  loss  of  substance. 
A  ton  of  roots  after  twelve  or  eighteen  months'  storage  might 
be  of  greater  value  than  a  ton  of  the  same  crop  two  months 
after  the  roots  were  pulled,  but  until  we  know  how  much  the 
roots  have  lost  in  weight  during  the  longer  period,  and  in 
what  the  loss  consists,  it  is  hardly  possible  to  say  whether  the 
prolonged  keeping  has  resulted  in  an  actual  gain  or  not. 

In  absence  of  any  very  definite  information  respecting  the 
changes  which  take  place  in  mangels  we  will  briefly  consider  such 
results  as  are  available  which  have  been  obtained  with  other 
root  crops. 

In  1876  the  late  Dr.  Voelcker^  determined  various  con- 
stituents in  Swedish  turnips,  both  at  the  time  of  taking  up,  and, 
subsequently,  at  different  dates,  in  similar  roots  which  had  been 
stored  in  the  usual  manner.  Analyses  were  also  made  of  roots 
which  had  been  left  in  the  ground,  and  of  roots  which  were 
stored  without  being  topped.  We  will,  however,  confine  our 
Attention  to  the  roots  stored  after  removal  of  the  leaves.  The 
following  table  gives  the  percentage  composition  at  the  time 
they  were  pulled  (November  30),  and  at  two  subsequent  periods 
(March  12  and  April  25)  :— 

Percentage  Composiiuyti  of  SwedisHi  Turnips, 


Water     !  Nitrogen  ;     Sagar 


In  roots  when  taken  up  i    8910    |    0-214    <     3*87 

H        March  12       .  1    90-84     i    0-159    ,     404 

April  25         .      90-90     !     0124         256 


Pectin 

sab> 
stances 


0-71  4-37 

0-67         301 
0-75         4-46 


Ash 


0-45 
0-45 
0-56 


Jonmal  R.A.S.E.,  2nd  series,  vol.  xiii.  part  ii.  1877,  p.  164. 
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Experiments  cU  Bothamsted  on  the  Changes 


The  results  show  a  great  loss  of  nitrogen  and  sagar,  the  loss 
of  sugar  being  the  larger.  The  initial  weights  of  the  stored 
roots  are  not  recorded,  otherwise  the  actual  losses  would  probably 
be  found  to  be  slightly  greater  still,  while  the  apparent  gains 
in  pectin  substances  and  fibre  on  April  25  would  no  doubt  be 
eliminated.  It  should  be  added  that  the  determinations  were 
made  each  time  with  three  or  two  roots. 

In  the  case  of  sugar-beet,  Pagnoul  showed '  that  cut  roots 
lost  almost  all  their  sugar,  by  fermentation,  in  126  days 
(November-March).  Whole  roots  stored  from  April  to  June 
lost  25  per  cent,  of  the  crystallisable  sugar  by  slow  combustion. 

The  results  next  to  be  discussed  have  a  more  direct  bearing 
on  the  subject  of  this  paper.  In  1859,  Voelcker*  had  occasion 
to  examine  a  mangel-wurzel  which  had  been  kept  for  two  years. 
The  root  had  not  intentionally  been  reserved,  and  the  original 
weight  was  consequently  unknown,  and  no  data  were 'available 
as  to  the  original  composition  of  the  crop.  The  results  present, 
however,  some  points  of  interest : — 

Percentage  Composition  of  a  Mangel  kept  for  Two  Years, 


AbIi 

1-36 
17-54 


In  root 

In  dry  matter 


Wate 

1       Sasar 
Xitrogeii     I    pectin,  Ac. 

Cellulose 

118 
16-22 

92-25 

018                408 
2-32             52-67 

As  pointed  out  by  Voelcker  at  the  time,  the  percentage  of 
water  is  unusually  high,  especially  when  it  is  considered  that 
there  is  generally  a  loss  of  water  during  storage.  This  high 
percentage  is  attributed  to  loss  of  organic  matter  as  gas ;  and 
the  fact  that  the  total  nitrogen  is  also  high  would  seem  to 
indicate  that  the  loss  was  mainly  due  to  destruction  of  carbo- 
hydrates, although  there  might,  of  course,  also  be  a  breaking  op 
of  proteids  without  elimination  of  nitrogen.  The  very  high 
percentage  of  ash  also  lends  support  to  this  view,  but  inasmuch 
as  about  half  of  it  consisted  of  sodium  chloride,  the  abnormal 
amount  of  ash  was  no  doubt  partly  due  to  the  application  of 
much  salt  as  manure. 

We  have,  therefore,  in  the  case  of  Swedish  turnips  and 
sugar-beet,  direct  evidence  of  very  considerable  changes  in 
composition  when  the  roots  are  stored,  while  in  the  case  of 
the  mangel  just  referred  to  there  is  strong  reason  to  believe 
that  it  had  undergone  a  good  deal  of  alteration. 

>  A.  Pagnoal,  **Ueber  d.  Zersetznng  von  aufbewahrten  Ruben,"  Cenir.- 
Blattf,  AgHhuUnr-Ch^m,  vol.  xx.  (1891),  pp.  771-773. 
*  Journal  BJ^.S.E.,  vol.  xx.  part  i.  1859,  p.  131. 
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In  the  experimentB  now  to  be  described  attention  was 
directed  mainly  to  the  changes  in  the  amoant,  and  also  in  the 
nature,  of  the  sugar,  as  the  most  important  constituent  of 
mangels.  The  sugar  was  determined  by  polariscope,  and  the 
cupric-reducing  power,  before  and  after  inversion,  by  the  method 
described  by  Brown  and  Morris.^  The  amounts  of  ash  and 
total  nitrogen,^  and  in  some  cases  the  pentosans,'  were  also 
determined. 

The  samples  of  roots  were  obtained  from  two  plots  of  the 
permanent  Root-crop  Field  (Bamfield),  Plot  2  of  Series  I. 
(14  tons  dung,  450  lb.  basic  slag,  and  500  lb.  sulphate  of  potash 
per  acre),  and  Plot  2  of  Series  II.  (same  manures  with  550  lb. 
nitrate  of  soda  in  addition).  The  selected  roots,  which  in  each 
case  were  as  similar  as  possible  in  weight  and  form,  were  topped, 
cleaned,  and  each  one  separately  weighed  and  numbered.  They 
were  then  put  into  a  cool  place — a  brick  shed  built  over  a  well 
and  covered  by  a  deep  tank — where  they  were  kept  the  whole 
time  covered  with  straw.  For  the  small  number  of  roots 
(20  from  each  plot)  reserved  for  these  preliminary  experiments 
this  method  of  storing  seemed  preferable  to  keeping  them  in 
the  clamp.  At  suitable  intervals  roots  were  taken  from  the  heap, 
again  weighed,  and  samples  for  analysis  taken  by  means  of  a 
s^ment-grater. 

It  will  be  convenient  to  consider  the  results  obtained  with 
the  roots  irom  the  two  plots  separately. 

Series  L  Plot  2. — Of  the  twenty  roots  reserved,  several  had 
become  soft,  or  were  more  or  less  decomposed — generally  very 
sli^htlv — ^bv  the  end  of  June,  and  for  want  of  material  the 

>  I^am.  Chem.  8oe.  vol.  Izxi.  1897,  p.  278. 

*  The  qnestion  of  the  ohaoges  in  the  nitrogenoas  constitaents  of  mangels 
has  recently  been  investigated  by  T.  B.  Wood,  Journal  B.A.S.E.,  3rd  seriea, 
ToL  iz.  partiii.  1898,  p.  555. 

'  Determined  by  the  phloroglacinol  method  (M.  Kriiger,  Inaog.  Diss. 
Gottingen,  1895).  It  may  be  explained  that  pentosans  Czylan,  of  which  wood- 
gam  mainly  consists,  and  acaban)  are  carbohydrates  of  the  formala  (CjH,OJn 
which,  when  heated  with  dilate  add,  take  ap  the  elements  of  water,  yielding 
pentoses  (or  pentaglnooses),  C^Hi^O^.  The  change  Is  analogous  to  the  conver- 
rion  of  starch  (hezan)  into  glucose.  It  may  be  added  that  pentosans  are  very 
widely  distributed  in  plants ;  in  cereal  straw,  for  instance,  about  one-fourth 
of  the  dry  matter  consists  of  pentosans.  They  are  also  prominent  constituents 
of  hay  (especially  g^ramineous),  brewers'  grains,  bran,  dec.  A  character- 
istic property  of  pentosans,  whidi  is  utilised  in  their  determination,  is  that 
they  are  quantitatively  converted  into  f urf uraldehyde  (firom  fuffur,  bran)  by 
prolonged  heating  with  dilute  acid,  pentoses  being  formed  as  intermediate 
products. 

W.  B.  Stone  {Proe.  7th  Ann,  Conv,  Atioo,  Official  Agrio.  Chemitt*^ 
Washiogton  1890)  has  determined  pentosans  in  a  number  of  foods  (compare 
also  ToUens,  J.  Lamdw^  voL  40,  p.  11 ;  Flint  and  Tollens,  Ber,  deut,  Chem,  6fet, 
1892,  voL  25,  p.  2912;  and  de  Ghalmont,  Haper,  Stat,  JUoord,  vol.  6,  p.  693). 
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experiment  could  not  be  continued  after  that  time.  Only  roots 
wluch  were  perfectly  sound  in  every  part  were  of  course  utilised. 
In  the  following  table  are  given  the  percentage  loss  of 
weight  of  the  roots,  and  the  percentages  of  the  different  con- 
stituents, calculated  on  the  original  weights  of  the  roots  when 
pulled  (October  20,  1898)  :— 

Ba/mfield  Mcmgeh^  Series  I.  Plot  2. 


1898-99 


October  81 
January  6 
March  28 
Jane  20. 


jAveragel  ^otal 
Xo.  original  I  ^gB 
of    hl®*8»lM    per 


Dry 

matter 


lb.  oz.  ' 

2  ,2  11-8    4-07 

3  I  2  13-2,    6-76 
3     I  2  12*2    7-22 

'  2  12-5  11-03 


Per  oent  in  original  weight  of  roots 


14-73 
13-43 
14-24 
12-01 


Sugar 


Total   Invert 


9-67 
9-19 
9-80 
8-30 


0-21 
0-92 
0-69 
4-29 


Pento> 


1-13 


0-82 


Nitro-  Crude 
gen    '    ash 


0185;  0-94 

0-168  0-91 

0-166  0-87 

0-190  1-14 


Owing  no  doubt  to  variations  in  the  composition  of  the 
individual  roots,  and  to  the  small  number  available,  the  results, 
which  are  consistent  at  the  different  dates  (as,  for  instance,  the 
relatively  high  sugar,  and  the  lower  nitrogen,  on  March  28), 
show  irregularities  taking  each  constituent  at  the  different 
periods.  No  essential  change  (except  in  total  weight,  evidently 
due  to  loss  of  water)  took  place  op  to  the  end  of  March. 
During  the  next  three  months,  however,  there  was  a  considerable 
loss  of  dry  matter,  much  of  which  was  due  to  destruction  of 
sugar,  whUst  about  half  of  the  cane-sugar  was  inverted. 

The  changes  in  the  composition  of  the  dry  matter  of  the 
roots,  and  the  percentage  losses  of  organic  matter,  sugar  and 
pentosans,  were  as  follows  : — 


1898-99 

Per  cent,  in  dry  matter 

g^nic    Sugar  P«nto.  Nitro-]  ^^i,   | 
matter                 «*"»      8«n 

93-62   66  65    7  65    1256   638  { 
93-24   68  43      --     1248    676  i 
93-83   68-82    —     1-094   6-17' 
90-65  '  6901    7-84    1-579,  945 

Per  cent,  lou  of  eacb 
conbtitttent 

»fy      g^Sc    Sugar!  P«"to. 
matter  Matter              i    "»"■ 

October  31 
January  6 
March  28 
June  20   . 

8-82 ;  9  21 

3-33  1  300 

18-47  2117 

4-96 
+  1-3 
14-17 

274 

The  increase  in  the  percentage  of  sugar  in  the  dry  matter 
indicates  that  the  loss  was  greatest  in  the  non-sugar ;  neverthe- 
less by  June  20  about  14  per  cent,  of  the  sugar  had  disappeared. 

The  results  obtained  with  the  roots  from  Series  II.  Plot  2, 
which  we  will  next  describe,  show  greater  regularity ;  and  they 
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differ  in  some  respects  from  those  obtained  with  the  roots  of 
Series  I.  Plot  2. 

Series  II.  Plot  2. — As  already  mentioned,  this  plot  receives, 
like  Plot  2  of  Series  I.,  dang  (14  tons),  basic  slag  (450  lb.)  and 
sulphate  of  potash  (500  lb.),  but  with  550  lb.  of  nitrate  of  soda 
in  addition. 

As  regards  the  number  of  sound  roots  from  the  two  plots, 
after  storage,  Plot  2  of  Series  II.  was  somewhat  less  satisfactory 
than  Plot  2  of  Series  I.  In  the  case  of  the  nitrate  plot  there 
were  no  soft  roots  by  the  end  of  June,  but  more  of  the  roots 
were  partially  decayed. 

The  results  are  as  follows  : — 


1898-99 


October  31 
Janaaiy  6 
March  28 
Jane  20 . 
July  4"  . 


Barnfidd  Mcmgeh^  Series  II,  Plot  2. 


{Average,  mo*_i 
No.  original  :^Sjf 
of  ;  weight!  *^ 
roots  ,of  roots,'  J^t 

I  Oct.  JO  I  °®°' 


Sugar 
Dry 

Total   Invert  >  " 


lb. 
3 

l3 
!  B 


oz. 

4-0 

4H 

5-0 

5-8 


2  13-4 


2-65 
5-71 
8-39 
7-08 
35-18 


Per  cent,  in  original  weight  of  roots 


1304  , 

12*49 

1113 

10-951 

1103 


--I 


Fento-i  Nltro-  Crude 
ash 


8-22 

7-53 

6-87 

6-63  I  2-18 

6-63  i  3-78 


0-37  ;  0-97 
0-64     — 
206 


0-215 ; 
0-2501 
0-224 
0-72^!0^07 
—    io-227! 


1-04 
1-07 
105 
112 
0-95 


We  have  here  a  regular  decrease  both  of  dry  matter  and  of 
sugar.  Even  by  the  end  of  March  the  loss  of  sugar  was  con- 
siderable,  and  a  good  deal  was  invei-ted. 

The  single  root,  analysed  on  July  4,  was,  like  the  rest, 
quite  sound,  but  owing  to  its  much  smaller  size,  and  to  the 
fact  that  it  was  very  much  shrivelled,  it  was  not  sampled  along 
with  the  root  taken  out  in  June.  Apart  from  the  great  loss  of 
water,  the  changes  undergone  by  tlus  root  are,  however,  quite 
similar  to  the  rest. 

The  changes  in  the  amounts  of  the  different  constituents, 
and  the  percentage  loss  of  each,  were  as  follows : — 


1(98-99 


Per  cent,  in  dry  matter 


Per  cent,  loss  of  each 
constituent 


October  31 
Janoaiy  6 
3Careh28 
jTi3ae20   . 
July  4 


Or- 
ganic 
matter 

9201 

91-40 

;  90-48 

1  ®^iy 

91-36 


Sugar 'Pento- 
°"*"i  sans 

Nitro- 
gen 

1-652 

Ash 

1 

63041  7-46 

7-99 

60-29  i    — 

1-999    8-601, 

61-72     — 

2010 

9-52! 

59-64    7-24 

1-890 

10-19 

eo-n,- 

2056" 

8-64, 

4-22    4-76 

!  14-64  116-00 

16-03  [19-08 

15-4f  116-00 


Sugar 


8-40 
16-42 
20-56 


19-34 


Pento- 
sans 


25-8 
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In  these  roots,  manured  with  nitrate,  in  addition  to  dung 
and  minerals,  there  is  a  tendency  for  the  percentage  of  sugar  in 
the  dry  matter  to  diminish,  and  not  to  increase  as  in  the  case 
of  Plot  2  of  Series  I.  (without  nitrate).  The  loss  of  sugar  was 
much  greater,  and  the  loss  of  nonnsugar  less,  under  the  influence 
of  nitrate,  than  without  nitrate.  There  is  no  evidence  to  show 
which  of  the  substances  other  than  sugar  have  diminished  in 
quantity,  but  there  is  obviously  a  difference  in  the  character 
of  the  changes  which  took  place  in  the  roots  of  the  two  plots. 

Calculating  the  constituents  of  the  two  sets  of  roots  as 
percentages  in  the  organic  matter,  the  following  numbers  are 
obtained : — 

Constituents  per  Cent,  in  tJie  Organic  Matter  of  Mangels. 


Series  I.  Plot  2  (no  nitrate) 

Series  II.  Plo 

t  S  (nitrate) 
Pento-     Nltro- 

1898-99 

No*^-       c,„-.     Pento- 
sugar       Sugar  ;   gans 

Nltro-  ! 
gen     1 

1-364 ' 
1-744  1 

Non-       „ 
sugar      Sugar 

October  31 . 
Jnne  20 

29-88    70-12  1  8-18 
23-79    76-21  '  8-66 

33-49     66-51 
38-69     66-41 

8-11    !  1-795 
8-06      2-104 

Let  us  now  consider  the  actual  loss  of  sugar  from  the 
produce  of  an  acre,  which  is,  after  all,  the  important  point. 
Of  course  the  results  given  only  include  a  few  conditions  of  ex- 
periments, and  it  is  to  be  borne  in  mind  that  the  actual  amount 
of  loss  will  vary  very  much,  according  to  the  soil,  the  manuring, 
and  the  season,  and  the  consequent  condition  of  the  roots  as  to 
ripening  and  other  characters  when  taken  up  and  clamped. 
But,  as  an  illustration  of  the  amount  of  loss  that  may  take 
place,  the  following  shows  what  the  loss  would  be  reckoned  per 
acre  according  to  the  actual  results  obtained  in  the  above  ex- 
periments, on  the  roots  from  Plot  2,  Series  L,  and  Plot  2,  Series 
II.  The  yields  per  acre  of  r(x>ts  in  1898  from  the  two  plots 
were : — 

tons     cwt. 

Series  1.  Plot  2 18    17 

Series  II.  Plot  2 28      7 

The  amounts  of  sugar  in  October  and  June  in  the  roots  from 
an  acre  were  as  follows : — 

Oct.  31, 1898      June  SO,  1899        Loss 
tons    cwt.         tons    cwt.  cwt 

Series  L  Plot  2        ...     1    16-6        1     11-3        6-2 
Series  11.  Plot  2      .  .2      6-6        1    17-0        9-6 

There  was,  therefore,  a  very  great  loss  of  sugar,  especially 
in  the  case  of  the  nitrate  plot ;  and  it  must  be  remembered  that 
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there  was  also  a  destmction  of  other  constituents — greater  in 
Series  I.  than  in  Series  11. — the  valae  of  which  we  have  at 
present  no  means  of  estimating.  It  is  obvious  that,  according 
to  the  var3ring  conditions  above  referred  to,  there  may  be  in 
some  cases  much  less,  and  in  others  even  more,  loss  than  the 
examples  quoted  show. 

As  regards  pentosans,  which  do  not  hitherto  seem  to  have 
been  determined  in  mangel-wurzels,  their  value  as  food  is  still 
nndecided.  We  have  evidence  that  some  animals  digest 
pentosans  more  or  less,  but  it  is  doubtful  to  what  extent  the 
digested  substances  are  assimilated.^ 

It  is  of  interest  to  note  that  the  changes  in  the  amounts  of 
pentosans  in  the  stored  roots  follow  those  which  take  place  in 
the  hexacarbohydrates ;  and  that  the  initial  amounts  in  the 
roots  manured  with,  and  without,  addition  of  nitrate  also  follow 
those  of  sugar,  being  less  in  the  roots  of  the  nitrate  plot.  This 
is  in  accordance  with  De  Chalmont's  statement,*  that  the  per- 
centage of  pentosans  in  plants  diminishes  as  the  nitrogenous 
constituents  increase.  Stoklasa,^  on  the  other  hand,  states 
that  while  large  amounts  of  nitrate  lower  the  percentage  of 
sugar  (in  beet),  the  percentage  of  pentosans  is  increased. 

Taking  into  account  the  variety  of  conditions  which  pre- 
sumably aflfect  the  changes  undergone  by  stored  roots,  any 
conclusions  drawn  from  the  results  can  only  be  given  with  some 
reserve.  It  seems,  however,  very  probable  that  a  consider- 
able loss  of  the  most  important  constituent,  sugar,  and  of  other 
constituents,  does  frequently  take  place.  That  nitrate  of  soda 
increased  the  loss  of  sugar,  if  not  of  other  constituents,  seems 
to  be  highly  probable,  since  the  two  lots  of  roots  were  kept 
together  under  exactly  the  same  conditions. 

The  inversion  of  sugar  cannot  be  said  to  be  of  any  practical 
importance  in  the  case  of  mangels,  and  the  extent  of  the  inversion 
is  no  indication  of  the  amount  of  sugar  lost. 

Whilst  a  certain  amount  of  loss  would  seem  to  be  unavoid- 
able when  mangels  are  kept  for  the  usual  period  of  some 
months,  the  question  arises  whether  it  is  desirable,  and  likely  to 
be  remunerative,  to  greatly  prolong  the  storage,  as  is  sometimes 
recommended.  Increased  digestibility  after  a  lengthened 
period  is  conceivable,  and  might  be  due  to  a  partial  breaking 

>  W.  £•  Stone  and  W.  J.  Jones,  Ann.  Rep  Maitie  State  ChU.  1893,  p.  44 ; 
J.  6.  Lindsey  and  E.  B.  Holland,  Anii.  Rep.  Agric.  Exper.  Stat.  Amherst, 
Mass.  1894;  Goetse  and  Pfeiffer,  Landw.'Versuohs-Stat.  1896,  vol.  47,  p.  59  ; 
and  WeSflke,  JSbp^r.  Stat.  Reeard,  vol.  7,  p.  336. 

«  Beriokte  d.  deut.  Chem.  Qes.,  vol.  xxvii.  (1894),  p.  2722, 

»  Ckem.  CetOr.  1899,  L  890. 
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down  o  the  crude  fibre,  similar  to  that  which,  acooiding  to 
Holdefleiss  ^  takes  place  in  the  production  of  hay  firom  grass. 
In  view,  however,  of  the  small  amount  of  crude  fibre  in  roots  a 
change  of  this  kind  would  seem  to  be  of  doubtful  value ;  and 
any  gain  in  digestibility,  if  it  takes  place,  may  be  a  good  deal 
more  than  counterbalanced  by  the  losses  to  which  we  have 
called  attention. 

This  season  much  larger  numbers  of  roots  have  been 
reserved,  and  as  they  have  been  clamped  in  the  usual  manner, 
it  will  be  possible  to  ascertain  whether  the  conditions  of  storing 
influence  the  keeping  qualities  of  the  roots. 

N.  H.  J.  Miller. 

Harpenden. 


^  MUteil.  d,  Lmdm.  Inst.  d.  kgl.  Univ.  Bretlau,  Heft  1,  1899. 
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©fficial   IRepotts. 

REPORT   OF  THE   SPECIAL  COMMITTEE   ON 
THE   SOCIETY'S   SHOW  SYSTEM. 

IFar  a  rBport  of  the  dUenuion  in  Council  of^  the  reeommendatiotu  ofthii 
Committee^  tee  paget  xxxr  to  tclviii  of  the  Appendix."] 

1.  The  Special  Committee  appointed  by  the  Council  on  July  26, 
1899,  **  to  consider  and  report  as  to  any  modifications  or  alterations 
in  the  present  show  system  of  the  Society  which  they  may  con- 
sider desirable  after  the  present  rotation  is  completed  "  (in  1902), 
have  carefully  investigated  the  subject  referred  to  them,  and  have 
agreed  upon  the  following  Report. 

2.  The  Committee,  as  originally  constituted,  was  to  consist  of  the 
Chairmen  of  the  several  Permanent  Committees  concerned  in  the 
administration  of  the  Shows,  viz.  :  »Sir  Nigel  Kingscote  (Finance), 
the  Hon.  Cecil  Parker  (Veterinary),  Mr.  G.  H.  Sanday  (Stock 
Prizes),  Mr.  W.  Prankish  (Implement),  Sir  Jacob  Wilson  (Show- 
yard  Works),  and  Mr.  Marshall  Dugdale  (Dairy),  with  Mr.  Percy 
Cratchley  (Honorary  Director)  and  three  unofficial  members  of  the 
Council  to  be  nominated  by  the  Committee.  In  accordance 
with  the  power  of  nomination  of  further  members  given  to 
them,  the  Committee  at  their  first  meeting  on  Monday,  October  30, 
added  to  their  number  Sir  Walter  Gilbey,  Bart.,  Mr.  H.  D.  Mar- 
shall, and  Mr.  E.  W.  Stanyfortb,  whose  appointment  was  reported 
to  the  Council  at  their  Meeting  held  on  November  1,  1899. 

8.  The  full  Committee  have  held  two  further  Meetings,  on 
December  4,  1899,  and  February  5,  1900,  at  which  particulars  of 
the  recent  Country  Meetings  of  the  Society  have  been  laid  before 
them  (see  Tables  I.  to  Y.)  and  the  subject  of  reference  has  been 
fully  discussed  in  all  its  bearings. 

4.  The  original  idea  of  the  founders  of  the  Society  appears  to 
have  been  that  of  holding  a  district  Show  in  various  parts  of 
England,  such  Show  to  be  specially  adapted  to  the  area  for  which 
it  was  intended  to  serve.  The  report  of  the  Council  to  the 
General  Meeting  held  on  December  11,  1841  (Journal,  Vol.  11. 
p.  xciii),  contained  a  reference  to  the  recommendations  of  a  "  District 
Committee,"  and  a  Schedule  of  nine  districts  in  which  it  was  suggested 
that  the  Show  should  be  held  in  successive  years.  The  Council 
observed  thereon  that  they  "  entertain  a  well-grounded  hope  that 
this  arrangement,  in  concentrating  the  attention  of  the  Society  to 
the  consideration  of  each  particular  district  of  the  series  as  it 
VOL.  XI.  T.  8.— 41  P 
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comes  under  their  notice  for  the  purpose  of  selecting  from  it  a 
place  of  meeting  for  the  year,  and  in  preparing  the  friends  of 
Agriculture  who  are  resident  within  its  boundaries  to  receive  the 
Society  and  compete  for  its  premiums,  will  lead  to  important 
practical  results  in  the  well-working  of  the  Society  and  the  prose- 
cution of  its  objects."  *  The  division  of  the  country  into  nine  dis- 
tricts, though  slightly  modified  in  the  interim,  was  reaffirmed  by  a 
Committee  appointed  at  the  instance  of  Mr.  Fisher  Hobbs  in  1861, 
with  the  addition  as  a  tenth  district  of  "  the  Metropolis  and  its 
Postal  districts"  (Vol.  XXII.  1861,  p.  vii).  In  1867  Mr.  Ton- 
brought  up  a  new  scheme  for  a  division  into  eight  districts,  which  was 
adopted  by  the  Council  in  December  of  that  year  (Second  Series, 
Vol.  IV.  1867,  p.  vii).  This  lasted  until  1876,  when,  on  the  motion 
of  Mr.  Randell,  another  Committee  was  appointed,  as  the  result  of 
whose  labours  the  Council  reported  to  the  General  Meetintr  held  on 
May  22,  1877,  as  follows  (Vol.  XUL  1877,  p.  xlii)  :- 

The  Council  have  revised  the  groupmgs  of  counties  into  districts  for 
the  holding  of  the  Country  Meetings  m  rotation,  and  have  adopted  the 
following  scheme,  to  take  effect  after  next  year: — 

A  (1879).  Norfolk,  Suffolk,  Cambridgeshbe,  Huntingdonshire,  Bedford- 
shire, Buckinghamshire,  Oztordshire,  Hertfordshire,  Middlesex,  Essex. 

B  (1880).  Northumberland,  Cumberland,  Durham,  Westmorland. 

C  (1881).  Derbyshire,  Leicestershire,  Lincolnshire,  Northamptonshire 
Nottinghamshire,  Rutland.  ' 

D  (1882).  Cornwall,  Devonshire,  Dorsetshire,  Somersetshire,  Wiltshire 
Hampshire,  Berkshire,  Surrey,  Sussex,  Kent.  ' 

E  (1883).  Yorkshire. 

F  (1884).  Staffordshire,  Shropshire,  Warwickshire,  Worcestershire 
Herefordshire,  Gloucestershire,  South  Wales.  ' 

G  (1885).  Cheshire,  Lancashire,  North  Wales. 

The  boundaries  of  these  districts  A  to  G,  and  the  towns  at 
which  all  the  Society's  sixty  Shows  have  been  held,  are  shown  on 
the  Map  printed  on  p.  86.  With  the  exception  of  a  slight  modifi- 
cation made  by  a  Committee  appointed  in  1892  on  the  motion  of 
Sir  Jacob  Wilson,  making  the  large  cities  of  Birmingham,  Liver- 
pool and  Manchester  separate  centres  for  the  ciountry  Meetings, 
apart  from  the  districts  in  which  they  are  geographically  situated 
(Vol.  III.  1892,  p.  363),  the  scheme  of  rotation  devised  in  1877 
has  continued  until  the  present  time.  As  the  end  of  the  third 
Rotation  under  the  1877  plan  is  now  approaching,  there  would 
doubtless  have  been  an  advantage  under  any  circumstances  in  re- 
considering the  present  arrangement.  But  the  experiences  of  the 
last  twenty  years,  and  especially  the  difficulties  created  by  the 
ever-expanding  size  of  the  Show,  appear  to  render  it  imperative  for 

»  That  this  result  was  not  at  the  beginning  veiy  conspicuously  achieved 
would  appear  from  the  remark  of  the  Senior  Steward  of  Live  Stock  Mr 
Richard  Milward,  in  reporting  on  the  unsatisfactory  entries  for  local  breeds 
of  cattle  at  the  Gloucester  Meeting  of  1863 :  "  We  may  now  hope  that  after 
i-epeated  trials  with  the  best  intentions  to  draw  out  the  cattle  peculiar  to  a 
district,  the  Society  will  cease  to  offer  Prises  for  any  but  the  three  recotr- 
nised  breeds  of  cattle  "  [Shorthorns,  Herefords,  and  Devonsl.  (Journal  vS. 
XIV.  1858,  p.  467.)  * 
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the  Council  to  consider  afresh  the  whole  question  of  the  Annua] 
Country  Meetings  of  the  Society. 

5.  The  system  under  which  the  Society  holds  its  annual  Show 
in  a  different  town  each  year  was  inaugurated  at  a  time  when  one 
part  of  England  knew  very  little  of  the  agricultural  practices  and 
appliances  of  other  parts,  and  when  an  agricultural  show  of  any  pre- 
tensions was  a  phenomenon.  Out  of  the  "  Royal "  Shows  has  sprung 
a  system  of  agricultural  gatherings  at  which  the  live  stock  and  other 
products  of  different  provinces,  counties,  districts,  estates,  and 
parishes  compete  one  against  the  other  ;  and  the  modern  facilities 
of  railway  travelling  now  place  within  the  reach  of  almost  every 
one  an  agricultural  show  of  adequate  dimensions  to  satisfy  the 
ordinary  sight-seeing  visitor.  Organisations  like  the  Bath  and 
West,  the  Koyal  Counties,  the  Yorkshire,  and  the  Lancashire 
Agricultural  Societies  now  hold  Shows  which  approximate  in 
point  of  size  to  the  *'  Royal "  Shows  of  a  generation  ago  ;  and 
the  customary  wants  of  the  important  districts  of  the  country 
above  mentioned  may  not  improbably  be  regarded  by  the  residents 
as  sufficiently  satisfied  by  the  annual  exhibitions  in  their  midst  of 
the  Societies  referred  to. 

6.  For  the  reasons  explained  in  the  preceding  paragraph,  the 
Annual  Country  Meeting  of  this  Society  has  ceased  to  be  the 
phenomenal  attraction  it  once  was  in  times  of  less  universal 
travel  than  at  present.  But  the  Show  has  nevertheless  been 
usually  able  to  hold  its  own  as  regards  the  number  of  visitors  in  the 
different  towns  in  various  parts  of  England  in  which  it  has  taken 
place  ;  and  if  any  means  could  have  been  devised  for  bringing 
back  the  "  Royal "  Shows  to  the  more  moderate  size  and  therefore 
expense  of  the  past,  the  existing  system  of  rotation  might  not  have 
needed  the  serious  reconsideration  which  is  demanded  by  the  ever- 
growing size  of  the  Society's  Showyards.  The  power  of  a  Show  to 
attract  the  pajring  public  does  not  of  course  increase  in  proportion 
to  its  area  and  comprehensiveness ;  and  attendances  which  were  once 
sufficient  to  leave  a  surplus  are  now  quite  inadequate  to  meet  the 
augmented  expenses  of  a  Show  of  larger  area,  increased  exhibits, 
more  exact  classification,  greater  comprehensiveness,  and  much 
enhanced  facilities  to  exhibitors,  members,  and  visitors.  } 

7.  The  expansion  in  the  number  and  variety  of  exhibits  botjh 
of  Live  Stock  and  Agricultural  Machinery  has  involved  a  corre- 
sponding increase  of  responsibility  and  financial  risk  to  the  Society, 
since  no  more  pajdng  visitors  come  to  the  Show  because  it  is  larger 
than  it  used  to  be,  whilst  the  cost  of  the  preparations  for  th0 
exhibits  and  of  administration  must  necessarily  increase  as  the  Show* 
grows  in  size,  and  as  the  Society,  to  meet  the  demands  or  needs  of 
the  public,  undertakes  fresh  responsibilities,  such  as  the  Veterinary 
Examination  of  the  horses  selected  by  the  judges  in  all  the 
breeding  classes  (mares  and  fillies  as  well  as  stallions),  and  the 
laying  of  water-pipes  throughout  the  Showyard,  or  foregoes  sources 
of  income,  such  as  the  charges  to  Implement  Exhibitors  for  their 
entries  in  the  Implement  Catalogue  (now  combined  with  the  Stock 
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Catalogue,  and  sold  as  one  instead  of  two  as  formerly),  or  the 
premiums  paid  until  recently  by  Refreshment  Contractors  for  the 
privilege  of  catering. 

8.  The  difficulties  above  referred  to  might  be  capable  of 
solution  by  readjustment  of  entry  fees  if  tLo  fact  that  the  Show- 
yard  must  now  be  100  acres  in  extent  (instead  of  50  or  60  as  fifteen 
years  ikgo)  brought  with  it  no  complications  of  its  own.  But  as  a 
matter  of  fact,  it  has  come  to  be  practically  impossible  to  find  an 
area  of  90  or  100  acres  of  "level  old  sward  land"  conveniently 
near  to  the  large  towns  to  which  alone  the  Society  can  take 
its  Show  with  any  reasonable  hope  of  being  recouped  for  the 
immense  preliminary  outlay  which  is  indispensable  before  the 
doors  of  the  Shows  are  open  to  the  public.  One  after  another,  the 
open  spaces  that  once  existed  are  either  (through  the  natural 
expansion  of  manufacturing  towns)  cut  up  for  building  land,  or  are 
devoted  to  the  public  as  people's  parks  or  recreation  grounds.  Thus, 
tx)  take  the  most  recent  instances,  the  site  on  which  the  Society's 
Show  was  held  at  Leicester  in  1896  is  now  a  public  recreation 
ground;  the  site  at  Manchester  in  1897  is  being  developed  for 
building  purposes,  and  so  is  the  site  of  the  Birmingham  Show  oi 
1898  (even  if  for  other  reasons  it  were  not  undesirable  to  repeat  the 
disastrous  experiment  of  holding  a  Show  seven  miles  away  from  the 
centre  of  population). 

9.  The  receipts  at  the  Society's  Shows  are  governed  by  a  great 
variety  of  considerations  which  cannot  be  expressed  statisticnilly. 
The  Society  pledges  itself  a  year  or  more  beforehand  to  a  visit 
to  a  particular  place ;  it  ofiers  prizes  to  the  amount  of  sevenil 
thousands  of  pounds  six  months  before  the  event ;  it  builds  during 
the  spring,  at  the  cost  of  as  many  thousands,  shedding  for  the 
exhibits  ;  and  the  whole  results  of  its  year's  work  are  dependent 
upon  the  efficiency  of  the  railway  facilities  during  the  Show- week, 
on  the  then  state  of  local  trade,  on  the  comparative  popularity  of 
other  attractions  in  the  neighbourhood,  and,  above  all,  on  the  con« 
tinuanoe  for  five  days  of  reasonably  fine  weather — in  a  word,  on  the 
pleasure-seeking  proclivities  of  the  moment  of  the  residents  in  the 
dist  Act.  That  the  relative  capabilities  of  one  town  and  another  and 
of  one  locality  and  another  to  swell  the  turnstile  receipts  should  so 
often  have  been  the  determining  factor  in  the  selection  of  a  site  on 
which  the  Royal  Agricultural  Society  is  to  pitch  its  great  annual 
gathering  may  be  a  matter  of  regret  to  those  who  are  chiefly  con- 
cern^ with  the  educational  influence  of  the  Country  Meetings; 
but  it  has  been  forced  upon  the  Society  by  the  ever-expanding  and 
correspondingly  expensive  character  of  the  Shows.  But  for  the 
payments  of  the  non-affricultural  public  at  the  doors,  the  Shows 
could  not,  in  fact,  be  held  at  all. 

10.  It  has  never,  of  course,  been  the  primary  object  of  the 
Society  to  make  money  from  its  Country  Meetings  ;  but  as  its  sole 
source  of  ordinary  income  is  the  annual  subscriptions  |of  the 
Members,  and  these  subscriptions — ^with  a  very  few  exceptions — > 
are  only  1^.  per  annum  from  each  Member,  the  Society  is  bound  to 
take  due  precautions  that  the  general  interests  of  the  Members 
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shall  not  be  prejadiced,  or  the  usefalneBS  imperilled  of  the  other 
important  departments  of  public  work,  to  the  continuance  of  which 
the  Society  is  pledged,  by  the  outlay  on  the  Shows  attaining  too 
hazardous  proportions.  It  is  impossible  to  put  into  figures  the  obliga- 
tions of  the  Society  to  the  Shows,  or  of  the  Shows  to  the  Society. 
Broadly  speaking,  the  Show  is  the  most  generally  popular  feature  of 
the  Society's  work,  and  ia  doubtless  an  excellent  recruiting  ground 
for  new  Members,  though  not  to  the  extent  that  is  generally 
supposed.  The  privilege  of  free  admission  to  the  Shows  (first 
granted  in  1861)  and  to  the  grand  stands  is  valued  by  Members, 
and  a  certain  small  proportion  of  them  (some  6  or  7  per  cent,  of 
the  total)  receive  added  benefits  in  the  shape  of  greatly  reduced 
fees  for  their  entries  of  live  stock,  <bc.  If  the  Show  were  a  separate 
organisation  altogether,  the  expenses  of  an  office  and  a  skilled  staff 
would  have  to  be  debited  against  it ;  but  then,  per  cotUra,  an 
allowance  would  have  to  be  made  to  the  Show  for  the  advantages 
enjoyed  by  members  as  mentioned  above.  Looking,  however,  to 
the  fact  that  the  holding  of  the  Society's  Show  on  the  scale  now 
demanded  by  agricultural  public  opinion  involves  a  very  consider- 
able outlay,  it  is  obviously  necessary  for  the  Society  to  husband  its 
resources  as  carefully  as  possible,  and  to  endeavour  in  the  general 
interests  of  the  Members  to  limit  and  control  the  financial  risks  of  a 
Show  which  from  small  beginnings  has  now  attained  a  size  and 
comprehensiveness  that  threaten  to  create  serious  difficulties  in 
the  immediate  future. 

11.  It  does  not  appear  to  have  been  generally  recognised  that 
the  holding  of  the  "  Royal  "  Shows  on  their  present  scale  involves 
a  very  considerable  outlay  by  the  Society,  and,  indeed,  has  only  been 
possible  at  all  by  the  co-operation  in  work  and  money  of  the  Local 
Committees  of  the  towns  where  the  Shows  are  held.  The  Council 
drew  the  attention  of  the  Members  of  the  Society  to  this  matter  in 
the  Report  to  the  last  General  Meeting,  held  on  December  7,  1899  ; 
and  there  may  be  advantage  in  reproducing  the  paragraphs  of  that 
Report  which  relate  to  the  finances  of  the  Maidstone  Meeting: — 

(7)  The  chief  item  of  expenditure  connected  with  the  Society's  Shows 
as  at  present  organised  is  the  erection  of  the  sheds  and  buildings^  and  the 
prepuration  of  the  site  for  the  purposes  of  a  showyard.  This  cost  the 
Society  at  Maidstone  8,182^.  There  is,  as  the  Members  will  understand,  a 
very  large  indispensable  expenditure)  which  has  annually  to  be  incurred  by 
the  Society  under  this  head,  whether  the  Show  be  large  or  small ;  but,  of 
coarse,  the  cost  of  the  building  of  the  Maidstone  showyard  was  less  than 
that  of  the  two  large  Shows  in  1897  and  18U8  at  Manchester  and  Birming- 
ham. Timber  is  now  dearer  than  it  used  to  be,  and  the  price  of  labour  is 
going  up.  Moreover,  the  Society  is  now  under  the  necessity  of  laying 
water-pipes  throughout  the  showyard,  which  was  formerly  undertaken  and 
paid  for  oy  the  Local  Committee. 

(8)  The  Society  has  to  employ  a  skilled  clerical  staff  at  Hanover 
Souaie  throughout  the  year  to  conduct  the  correspondence  relating  to  the 
SaoWy  to  deal  with  the  entries,  prepare  the  catalogue,  and  transact  other 
bonoeas  oomiected  with  the  Show ;  and  this  staff  has  to  be  largely  augmented 
at  the  time  of  the  Show  by  stewards,  assistant-stewards,  money-takers, 
ticket-sellers,  foremen,  grooms,  yardmen,  door  and  gate  keepers,  dairy 
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assistautfi,  yeterioary  eurgeonsi  esglneers,  and  police.  Tbe  total  ezpende  fdr 
Btaif  and  adminifitration  was  this  year  4,327/.  The  Society  disbursed  4,791/. 
in  prizes,  674/.  for  forage  for  the  animals,  961/.  for  the  expenses  of  ihe 
judges,  1,176/.  for  printing  (including  catalogues),  709/.  for  advertisements, 
and  818/.  for  miscellaneous  expenses.  These  figures  do  not  include  the  ex- 
penditure of  the  Maidstone  Lkx^rI  Committee,  amounting  to  no  less  than 
8,200/.,  in  providing  and  preparing  the  site,  supply  of  water,  local  prizes, 
expenses,  and  the  like. 

(9)  The  Society  having  once  pledged  itself  to  the  holding  of  the  Show, 
had  practically  to  expend,  or  make  itself  responsible  for,  the  wiiole  of  tbe 
it^ms  above  referred  to,  amounting  in  all  to  21,132/.,  before  it  opened  tbe 
doors  of  the  Show  to  tbe  public.  It  received  towards  the  expenditure, 
2,000/.  from  the  Local  Committee,  4,506/.  for  fees  from  tbe  implement  ex- 
hibitors, 1,648/.  from  entries  of  live  stock,  240/.  from  other  entries,  and 
216/.  from  various  sources.  These  items  only  amounted  to  8,610/. ;  and  for 
tbe  balance  (12,522/.)  of  its  total  expenditure  the  Society  bad  nothing  but 
the  admissions  of  the  paying  public  to  look  to.  Only  68,676  persons,  how- 
ever, passed  the  gates  (the  lowest  since  1876),  and  as  these  visitors  only 
paid — including  purchases  of  catalogues — 6,140/.,  there  was  a  debit  balance 
of  6,882/.  Itf.  lid.,  which  has  had  to  be  made  good  out  of  the  Society's 
general  funds. 

12.  A  Show  which  involves  an  outlay  to  the  Society  and  the 
Local  Committee  of  30,000/.  would  need  much  to  justify  it  if  it 
were  to  be  taken  up  by  any  organisation  as  a  new  duty.  But 
the  "  Royal "  Shows  have  now  been  held,  with  the  intermission  of  a 
single  occasion  only  (during  the  cattle  plague  of  1866),  for  sixty 
years;  and  if  they  did  not  fulfil  a  useful  purpose  the  entries 
for  them,  and  the  size  of  the  Showy ard,  would  tend  to  dwindle 
instead  of  to  increase,  as  notoriously  they  do. 

13.  As  already  stated,  the  Shows  are  annually  becoming  larger 
and  more  comprehensive.  It  is  practically  impossible  to  set  limits 
to  the  Show  beyond  those  which  have  been  already  enforced  by  the 
Council  in  (1)  limiting  the  number  of  feet  that  an  exhibitor  of  im- 
plements can  take,  and  (2)  limiting  the  number  of  entries  that  an 
exhibitor  of  live  stock  may  make  in  a  class.  A  large  number  of  ex- 
hibitors of  implements  find  it  advantageous  to  themselves  to  take 
space  regularly  at  the  "  Royal "  Show,  as  they  there  meet  year 
by  year  their  regular  customers  and  find  new  ones  ;  and  many 
firms  allege  that  they  cannot  make  an  effective  exhibit  of  the 
various  classes  of  goods  they  show  in  much  less  than  the  100  feet 
run  (or  its  equivalent)  to  which  they  are  limited  in  the  Showyard. 
Similarly,  exhibitors  of  stock  urge  that  they  ought  to  be  allowed  to 
have  the  opportunity  (if  their  animals  are  good  enough)  to  win  all 
the  prizes  that  are  offered  in  a  class  for  the  particular  description  of 
stock  of  which  they  make  a  speciality. 

14.  It  has  been  suggested  that  the  Society  should  (1)  cut  down 
the  number  of  classes,  or  (2)  offer  prizes  only  for  particular  breeds 
of  special  interest  in  the  district  in  which  the  Show  happens  to  be 
held.  As  to  (1),  the  decision  of  the  majority  on  the  Council,  at  the 
instance  of  the  sheep-breeders,  to  restore  the  classes  for  Two-Shear 
Rams  at  the  York  Meeting,  the  omission  of  which  was  recommended 
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by  the  Stock  Prizes  Committee,  is  an  illustration  of  the  diflBculty  of 
limiting  the  Prize  Sheet ;  and  the  Council  are  being  continually 
urged  to  subdivide  the  classes,  on  the  ground  that  it  is  impossible 
to  judge  satisfactorily  animals  of  different  ages  (e,g,  two-year-old 
and  yearling  bulls  or  heifers).  As  to  (2),  the  giving  of  prizes  for 
selected  breeds  only  would  destroy  the  national  character  of  the 
Show,  of  which  so  great  a  point  has  been  made  by  exhibitors 
and  visitors,  and  would  put  it  on  a  par  with  Societies  such  as  the 
Bath  and  West,  the  Boyal  Counties,  and  the  Yorkshire,  at  which 
there  is  probably  as  good  an  exhibit  of  particular  breeds  as  at 
the  "  Royal,"  but  which  do  not  profess,  as  this  Society  now  does, 
to  collect  into  their  Showyards  by  the  oflfer  of  prizes  specimens  of 
all  the  recognised  breeds  of  horses,  cattle,  sheep,  and  pigs  for  which 
there  is  a  general  market  either  at  home  or  abroad. 

15.  Evidences  of  this  expectation  or  desire  on  the  part  of  breeders 
that  the  '*  Royal "  Show  shall  be  national  and  comprehensive  in  cha- 
racter are  to  be  found  in  the  recent  inclusion  of  a  number  of  classes 
for  Polo  Ponies  (professedly  through  successive  local  committees,  but 
in  reality  by  a  contribution  from  the  Polo  Pony  Society),  and  in  the 
decision  that  at  York  this  year  classes  shall  be  given  for  the  distant 
Somerset  and  Dorset  Homed  Sheep  and  Highland  Cattle.  The 
supporters  of  these  and  other  breeds  appear  willing  to  provide  the 
prize  money  for  such  classes;  and  there  seems  no  valid  reason 
why  nnder  a  new  system  the  Royal  Agricultural  Society  should  not 
be  willing  to  accept  the  financial  assistance  of  all  breed  societies  in 
making  the  Prizes  for  such  breeds  adequate  in  amount  and  number 
to  meet  the  requirements  of  the  breed  societies  and  exhibitors. 
This  may  be  a  point  for  subsequent  consideration ;  but  it  is 
mentioned  now  as  indicating  that  the  Royal  Show  is  regarded  on  all 
hands  as  the  supreme  arbitrament  of  the  comparative  merits  of  the 
selected  specimens  of  the  different  flocks  and  herds  of  the  country. 
As  it  will  doubtless  be  the  desire  of  the  Council  to  maintain  the 
supremacy  of  its  Show  in  this  respect,  it  would  appear  futile  to 
attempt  to  put  back  the  clock  by  limiting  the  classes  in  the  hope  of 
reducing  the  size  of  the  Showyard. 

16.  The  present  size  of  the  Showyard  is  from  90  to  100  acres  ; 
and  it  should  all  be  of  "  level  old  sward  land."  If  the  Show  is  to  be 
continued  on  the  present  scale,  as  appears  inevitable  from  the  con- 
siderations advanced  in  paragraphs  14  and  15,  the  Society  cannot 
do  with  less  than  100  acres  of  and  for  its  Showyard.  Taking  this 
to  be  the  case,  and  assuming  for  the  sake  of  argument  that  the 
present  system  of  going  to  different  towns  in  various  parts  of  the 
country  is  continued,  the  question  arises  where  such  a  quantity  of 
level  old  sward  land  is  to  be  found  within  reasonable  distance 
of  railway  accommodation  and  of  populations  sufficiently  large 
to  provide  paying  visitors  to  the  Show  in  numbers  large  enough  to 
recoup  the  Society  for  its  very  heavy  expenditure. 

17*  It  has  already  been  stated  that  under  existing  conditions  the 
Show  cannot  be  made  to  pay  its  way  without  a  very  large  attend- 
ance of  paying  visitors,  that  these  visitiOrs  cannot  be  counted  on  when 
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the  Society  goes  to  a  small  town  where  there  is  no  difficulty  about  a 
site,  and  that  they  can  only  be  expected  when  the  Society  goes  to  a 
large  town,  where  a  convenient  site  of  anything  like  100  acres  of  old 
sward  land  is  getting  to  be  practically  unattainable.  Evidently, 
therefore,  the  problem — which  is  pressing  for  solution — of  holding  the 
Annual  Shows  without  serious  fijiancial  risk  to  the  Society  must  be 
attacked  from  the  point  of  view  of  making  them  more  independent  of 
the  casual  attendances  of  the  paying  public — which  are  affected  by 
railway  facilities,  weather,  and  the  thousand  and  one  contiagencies 
against  which  the  Society  is  powerless  to  provide. 

18.  And  in  discussing  this,  the  first  question  to  be  considered  is  : 
What  is  the  real  present-day  object  attained  by  the  Society  in 
holding  its  Annual  Shows  of  live  stock  and  machinery  ? 

Primarily  the  Show  affords  an  opportunity  for  the  exhibitors  of 
live  stock  of  different  breeds  and  descriptions  to  pit  the  selected 
.specimens  of  their  flocks  and  herds  against  those  of  other  exhibitors  : 
thus  through  the  judges'  awards,  indicating  the  best,  and  enabling 
exhibitors  to  see  in  what  respects  their  practice  or  system  of  brooding 
is  susceptible  of  improvement. 

Buyers  from  home  or  abroad  come  to  see  th&se  animals,  and  are 
guided  in  their  purchases  by  the  comparative  merits  of  the  animak 
which  they  see  before  them  with  their  own  eyes,  and  which  they 
could  not  comparatively  study  in  any  other  way. 

The  professional  breeders  acquire  for  their  herds  and  flocks 
generally  a  reputation  arising  from  the  selected  specimens  exhibited  at 
the  Shows  obtaining  the  hall-mark  of  the  Society's  prizes  and  awards. 

Amateurs  of  live  stock,  farmers  who  do  not  profess  to  keep  or 
breed  pedigree  cattle,  and  the  general  public  interested  in  animals, 
see  at  the  Shows  the  best  specimens  of  the  different  breeds,  and 
And  pleasure  and,  in  some  cases,  profit  in  doing  so. 

The  assemblage  of  so  many  agriculturists  and  those  interested 
in  the  land  makes  the  Shows  a  good  market  for  the  wares  of  the 
agricultural  machinist. 

Landowners,  land  agents,  and  tenant  farmers  desirous  of  pur- 
chasing some  new  implement  will  defer  their  purchases  until  the 
Koyal  Show,  where  they  can  see  the  specialities  of  all  the  diflTereiit 
makers  ranged  before  them.  They  can  see  and  judge  these  im- 
plements (as  they  or  others  do  the  live  stock)  with  their  own  eyes, 
and  nothing  else  can  compensate  for  this. 

19.  It  may  therefore  be  taken  for  granted  that,  for  the  classes  of 
persons  referred  to  above,  the  "  Royal "  Shows  are  so  great  a  con- 
venience as  to  be  practically  a  necessity.  On  the  broad  ground 
therefore  of  national  utility,  it  appears  that  it  is  desirable  that  such 
a  Show  as  the  Royal  Agricultural  Society  now  organises  should 
continue  to  be  held,  and  that  this  Society,  with  its  national  character 
and  its  accumulated  experience,  is  the  proper  body  to  undertake  it. 

580.  Under  modem  conditions,  however,  the  amount  of  financial 
support  to  the  Show  contributed  by  the  persons  who  derive  most 
obvious  benefit  from  it  is  comparatively  very  small.  The  entry 
fees  paid  by  exhibitors  for  entries  of  live  stock  reimburse  the 
Society  only  a  fractional  part  of  the  expense  which  they  occasion  ; 
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the  fees  charged  to  exhibitors  of  Implements  for  shedding  were 
settled  by  the  Special  C!ommittee  which  sat  in  1887-8  on  the  basis 
of  the  actual  cost  of  comstruction  ;  and  those  who  are  regular 
visitors  to  the  Show  are  nearly  all  members  of  the  Society  who 
contribute  nothing  directly  to  the  turnstile  receipts.  It  has 
recently  be^ti  argued  that  as  the  exhibitors  of  live  stock  ''make 
the  Show,"  as  it  is  termed,  the  fees  charged  to  them  should 
be  diminished  rather  than  increased  ;  but  it  must  be  pointed  out 
that  exhibitors  bring  their  exhibits  to  the  Show  as  a  matter  of 
business  and  advantage  to  themselves,  and  not  for  the  sake  of 
the  Society  ;  and  this  applies  to  live  stock  as  well  as  to  machinery. 
If  the  exhibitor  felt  that  he  did  not  receive  directly  or  indirectly  a 
quid  pro  quo  for  sending  his  exhibits  to  the  Show,  he  would  cease 
to  send  them  ;  and  in  any  case  the  fees  paid  to  the  Society  re- 
present only  a  small  part  of  the  total  expense  to  the  exhibitors 
of  sending  their  animals  or  machinery  or  other  exhibits, 

SI.  ^Exhibitors  can  hardly  expect  the  Society  to  bear  unassisted 
the  very  serious  risk  now  incurred  by  the  holding  (primarily  for  their 
benefit  and  convenience)  of  a  Show  of  the  size  and  comprehensiveness 
rendered  necessary  by  the  prizes  and  classes  demanded  and  the  entries 
tendered.  If  the  Society  reaped  any  undue  financial  advantage 
from  the  holding  of  the  Shows  the  case  might  be  different ;  but 
(independently  of  the  cost  of  office  accommodation,  for  which  the 
Show  is  charged  nothing,  and  of  the  cost  of  administrative  staff,  for 
which  the  Show  is  debited  with  only  a  fraction  of  its  proper 
share)  the  Shows  of  the  whole  period  of  the  Society's  existence 
have  involved  on  balance  a  loss  of  33,624/.,  which  has  had  to 
be  borne  by  the  Society's  general  funds.  Moreover,  the  losses  of 
the  last  two  Shows  have  swept  away  all  the  profits  which  accrued 
(on  the  existing  basis  of  calculation)  from  the  previous  four  Shows  of 
the  present  rotation.  This  result  has,  moreover,  only  been  attained 
by  the  voluntary  contributions  towards  the  expenses  of  the  six  Shows 
of  1894-9  of  a  sum  amounting  in  the  aggregate  to  over  38,000Z.  col- 
lected by  the  Local  Committees  of  the  places  visited  by  the  Society. 

22.  Assuming  that  the  Society  had,  as  it«  exclusive  object,  the 
holding  of  the  Show  for  the  convenience  of  the  classes  of  persons 
chiefly  interested  (as  defined  in  the  previous  paragraphs),  and  that  it 
ignored  altogether  the  capacity  of  such  an  aggregation  of  live  stock 
and  implements  to  attract  non-professional  visitoi*s,  the  expense  of 
preparing  for  it  would  be  not  much  less  than  under  the  present 
system.  For  the  stables,  cattle  sheds,  sheep  and  pig  pens,  and  parade 
enclosure  must  still  be  built,  water  laid  all  over  the  ground,  and 
forage  provided  ;  the  implement  sheds  must  be  erected  ;  there  must 
be  an  elaborate  apparatus  of  judges,  stewards  and  their  assistants, 
veterinary  surgeons,  engineers,  foremen,  yai-dmen,  police,  and  the 
like ;  and  the  whole  of  the  preliminary  arrangements  at  Hanover 
Square,  in  recording  and  checking  entries,  preparing  the  catalogue, 
ami  d^ing  with  the  complicated  correspondence  with  exhibitors, 
must  go  on  as  before.  It  is  impossible  therefore  to  consider  in  a 
pnurtjcal  way  the  problem  of  the  Society's  Shows  without  taking  into 
account  the  situation  created  by  the  necessity  of  recouping  the  very 
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heavy  expenditure  by  the  contributions  not  only  of  exhibitors  and 
professional  visitors,  but  of  the  ordinary  sightseer  who  is  attracted 
to  the  Show  less  by  the  expectation  of  deriving  some  educational 
advantage  from  it  than  of  spending  a  day's  or  an  afternoon's  holiday. 

23.  The  Society's  recent  experiences  have  shown  that  however 
admirable  a  site,  and  however  good  the  exhibits,  a  number  of  pay- 
ing visitora  sufficient  to  defray  the  inevitable  expenses  under 
existing  conditions  cannot  be  attracted  to  the  Show  unless  it  is 
pitched  in  the  midst  of  a  large  resident  population,  or  in  a  place 
with  very  ample  railway  facilities,  or  amongst  populations  accus- 
tomed to  take  railway  journeys  for  their  pleasure.  But,  as  already 
pointed  out,  it  is  becoming  increasingly  difficult,  and  will  soon  be 
practically  impossible,  to  find  the  100  acres  of  '4evel  old  sward 
land  "  which  the  Society  now  requires  within  convenient  distance  of 
the  centres  of  large  towns,  and  the  Birmingham  experience  showed 
that  the  holding  of  a  Show  in  the  suburbs  has  no  effect  in  quickening 
the  interest  in  it  of  the  townspeople. 

24.  To  the  difficulties  which  have  recently  been  experienced  in 
the  working  of  the  old  system  of  rotation  through  the  absence  of 
suitable  sites,  must  be  added  those  arising  from  the  natural 
reluctance  of  the  towns  capable  of  receiving  the  Society  to  under- 
take at  too  frequent  intervals  the  raising  of  the  funds  for  providing 
and  preparing  the  site  and  the  approaches  thereto,  for  offering  local 
prizes,  and  for  the  subscription  of  2,000Z.  towards  the  Society's 
expenses.  To  raise  a  fund  of  from  six  to  seven  thousand  pounds  in 
each  town  visited  has  often  proved  by  no  means  an  easy  task  for  the 
Local  Committee  ;  and  although  there  has  never  been  any  disposition 
to  shirk  this  responsibility  when  once  an  invitation  has  been  tendered 
to  the  Society,  yet  the  inevitably  considerable  requirements  of  the 
Society  in  the  matter  of  site  and  the  like  have  undoubtedly  had  a 
repressive  effect  (and  will  have  more)  in  limiting  the  invitations 
which  the  Society  receives. 

25.  Those  experienced  in  the  collection  of  such  local  funds  put 
the  interval  that  should  elapse  between  one  Show  and  another  in  the 
same  town  at  not  less  than  fifteen  or  twenty  years,  and  up  to 
1 899  the  shortest  intervals  between  two  Shows  at  the  same  place  have 
been  22  years  (Birmingham,  1876  and  1898)  and  25  years  (Carlisle 
1855  and  1880  ;  Plymouth,  1865  and  1890).  The  result  of  the  con- 
fidential inquiries  which  have  recently  been  made  is,  it  must  be  con- 
fessed, not  encouraging  as  to  the  prospects  of  the  Society  receiving 
renewed  invitations  from  the  towns  included  in  the  rotation  now 
approaching  its  close,  or  even  those  visited  in  the  rotation  before  it. 
Indeed,  most  of  these  towns  (except  the  few  which  have  a  town  moor 
or  park  or  large  open  space  under  the  unrestricted  control  of  the 
Corporation)  could  not  again  offer  the  same  site  as  before,  nor  have 
they  any  other.  On  this  point  the  following  particulars  collected 
by  the  Chairman  of  this  Committee  on  the  six  Shows  (1893-8)  for 
which  he  acted  as  Honorary  Director  are  important  and  significant, 
Mr.  Parker  says  : — 
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I  came  into  of&ce  as  Honorary  Director  just  at  the  end  of  the  last  rotation 
(finished  in  1^03) ;  and  I  may  claim,  therefore,  some  degp«e  of  intimate 
knowledge  an  to  the  difficulties  which  have  had  to  he  surmounted;,  hoth  hy 
the  Local  Committee  aod  by  the  Executire  of  the  Society,  in  providing  and 
preparing  the  sites  for  the  purposes  of  the  Show. 

To  begin  with  Chesteb,  where  I  was  also  Chairman  of  the  Local  Com- 
mittee.  There  was  difficulty  in  finding  a  y  te  large  enough  and  level  enough 
for  the  Show.  It  cost  the  Local  Committee  260Z.  to  taae  down  the  fences 
and  restore  them ;  the  compensation  to  tenants,  levelling  and  the  like,  cost 
1,600/. ;  and  the  difficulties  with  tenants  could  only  be  settled  by  arbitration. 
Roads  and  sleeper-roads,  water  supply,  &c.,  cost  about  650/.  Thus  there 
was  over  2,400/.  for  the  Local  Committee  to  pay  for  the  site  alone,  besides 
the  2,000/.  subscription  asked  for  by  the  Society  as  a  condition  of  acceptance 
of  the  invitation,  and  1,400/.  for  local  prizes,  &c.  Most  of  the  site  for  the 
Show  of  1893  has  now  been  sold  for  building  purposes,  and  I  do  not  know 
where  another  is  to  be  found  in  the  neighbourhood  of  the  city. 

When  the  Society  went  to  Cambeidsb  in  1894,  the  only  alternative  place 
was  St.  Albans  (where  the  Bath  and  West  Society  went  afterwards  and  lost 
money).  Midsummer  Common,  where  the  Show  was  held,  was  only  sixty - 
four  acres  in  extent,  and  if  there  had  not  been  (owing  to  swine  fever)  a 
vacant  space  usually  occupied  by  pigs,  we  could  not  have  got  all  the  exhibits 
into  the  space.  A  broad  main  road,  recently  made  by  the  Corporation,  runs 
right  through  the  site ;  and  there  were  endless  difficulties  in  consequence. 
I  do  not  thmk  it  at  all  likely  that  we  should  ever  be  allowed  to  occupy  this 
site  again,  as  the  inhabitants  would  not  suffer  a  second  time  the  inconvenience 
of  the  road  being  stopped  up.  Midsummer  Common  being  the  property  of 
the  Corporation,  the  levelling  and  draining  were  considered  as  permanent 
improvements,  and  were  not  charged  to  the  Local  Committee.  Roads,  how- 
ever, cost  252/.,  and  water  supply  639/. 

Jn  1895  the  site  at  DABLiiraTON  was  two  miles  off  the  station,  and  the 
road  was  more  or  less  up-hill.  The  owner  received  385/.  compensation, 
levelling  cost  287/.,  road-making  306/.,  and  drainage,  water  supply,  &c., 
64QL  The  local  fund  was  helped  by  a  large  jrrant  from  the  Corpora- 
tion (voted  as  "  salary  to  the  Mayor '%  and  500/.  from  the  North-Eastem 
Railway.  This  site  is  now  in  the  hands  of  the  son  of  the  former  owner,  but 
from  my  personal  knowledge  I  doubt  very  much  if  the  site  would  again  be 
available. 

In  1896  the  Society  had  two  invitations,  one  from  Northampton 
(population  65,000),  and  one  from  Leicbstee  (population  187,000),  the  latter 
being  accepted.  The  site  was  a  recreation  ground  then  just  acquired  by  the 
Oorporation,  and  included  some  allotments  as  to  which  there  was  great 
difficulty.  "  Compensation  to  allottees  and  preparation  of  ground  "  is  repre- 
aented  in  the  local  accounts  by  1,724/.  The  site  would  not,  of  course,  be 
available  again,  as  it  is  now  thrown  open  for  the  enjoyment  of  the  public. 

TheSocietv  decided  of  its  own  initiative  to  go  to  Mamchesteb  in  1897, 
and  a  part  of  Trafibrd  Park  was  prepared  for  the  purpose  at  a  cost  to  the 
Local  Committee,  including  roads,  of  over  3,000/.  The  site  is  now  sold, 
and  is  being  developed  for  residential  and  manufacturing  purposes. 

The  Society  went  to  Birminohah  in  1898  in  view  of  the  typboid  epidemic 
at  Maidstone.  Four  Oaks  Park  was  secured  for  a  rent  of  200/.  plus  285/. 
for  making  good  the  damage.  This  site  also  is  now  being  cut  up  for 
buildine  purposes,  and  with  our  disastrous  experiences  as  to  the  attendance, 
we  are  hardly  likely,  in  any  case,  to  go  to  another  site  seven  miles  away 
from  the  centre  of  a  town. 

[AW<j.— The  Maidstone  (1899)  figures  are  given  in  the  extract  from  the 
Report  of  the  OouncU  quoted  in  paragraphll]. 
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26.  In  view  of  all  these  circumstances,  the  Committee  feel  that 
they  cannot  take  the  responsibility  of  advising  the  Council  to  commit 
the  Society  to  the  holding  of  another  series  of  Shows  on  the  basis  of 
the  existing  rotation,  which  would  involve  the  shifting  of  the  Show 
from  one  district  of  England  to  another  for  the  next  nine  or  ten  years. 

27.  In  the  very  early  days  of  the  Society,  it  was  doubtless 
justifiable  that,  by  the  holding  of  peripatetic  Shows  in  different 
districts,  it  should  endeavour  to  spread  the  light  of  agricultural 
improvement  in  various  parts  of  the  country,  which  its  influence 
might  not  otherwise  reach.  But  the  growth  of  education  gene- 
rally, and  the  introduction  of  railways,  have  now  almost  wholly 
neutralised  the  advantages  of  Shows  perambulating  the  whole 
of  England.  Once  every  nine  or  ten  years  the  Show  has  been  held 
in  the  south  of  England.  It  cannot  reasonably  be  averred  that  any 
educational  effect  has  permeated  the  south  of  England  because  a 
Show  was  held  in  1890  at  Plymoilth  and  at  Maidstone  in  1899. 
And  it  will  hardly  be  contended  that  the  Society  would  be  justified 
in  repeating  the  Maidstone  experiment  of  risking  many  thousands 
of  pounds,  and  actually  losing  without  possibility  of  recovery  6,400^., 
in  order  to  bring  all  the  latest  products  of  agricultural  skill  to 
Maidstone  for  the  convenience  of  those  farmers  and  labourers  who 
live  within  a  walking  or  driving  distance  of  that  town.  For  all 
others,  the  Show  might  just  as  well  have  been  held  elsewhere,  as 
they  were  dependent  upon  the  railway  service.  Railways  have  indeed 
revolutionised  the  attendance  at  agricultural  shows,  as  they  have 
revolutionised  other  departments  of  business  activity. 

28.  If  it  be  conceded  that  the  Society  cannot  afford  in  future  to 
go  to  small  places  where  there  are  sites,  it  is  met  with  the  insur- 
mountable difficulty  that  if  it  goes  to  big  towns,  it  cannot  find  sites 
for  the  Show.  The  Show,  if  it  is  to  fuffil  its  real  function,  cannot 
be  cut  down  in  size  ;  and  so  it  is  driven  from  small  towns  because 
it  is  unprofitable  there,  and  from  big  towns  because  it  cannot  find 
room. 

29.  Under  present  conditions  a  site  of  100  acres  has  first  to  be 
found  ;  compensation  has  to  be  given  for  its  use  to  the  landlord  and 
tenant ;  it  has  to  be  levelled  where  necessary,  and  drained  ;  water 
has  to  be  laid  on  ;  roads  made  to  the  entrances  ;  an  outer  hoarding 
erected  ;  elaborate  stables  built  for  the  horses ;  shedding  for  the 
other  live  stock  ;  shedding  for  the  exhibits  of  implements,  poultry, 
and  dairy  produce  ;  a  working  dairy  ;  administrative  offices  and 
pavilions  ;  refreshment  sheds ;  a  grand  stand ;  and  a  quantity  of 
other  expensive  works  :  and  after  six  dai/s'  nse  the  whole  has  to  bo 
torn  down  again,  and  the  site  restored  to  its  former  condition, 

30.  This  system  is  extremely  expensive,  and  is  wasteful  both  in 
money  and  strength.  Each  showyard  is  different  in  character  and 
circumstances.  A  great  deal  of  anxious  consideration  has  to  be 
given  by  the  Showyard  Works  Committee,  the  Honorary  Director, 
and  the  permanent  officials,  to  the  question  of  how  the  Society's 
requirements  can  be  bent  and  moulded  so  as  to  fit  in  with  the  site. 
An  expensive  staff  has  to  be  maintained  to  prepare  the  site  for 
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its  Show  purposes  ;  thousands  of  pounds  are  spent  in  timber, 
thousands  of  pounds  in  wages,  and  all  this  that  (on  a  site  not 
designed  for  a  Show)  a  great  agricultural  fair  may  be  held  for  a  few 
days  in  the  open,  in  the  hope  that  the  public  may  be  attracted  to  it 
in  such  numbers  that  this  huge  expenditure  may  be  recouped. 

31.  Taking  into  consideration  all  the  facts  of  the  case,  the 
Committee  have  arrived  at  the  conclusion  that  if  the  Society's 
Shows  are  to  fulfil  their  proper  function  in  the  future,  without  an 
unwarrantable  drain  upon  the  Society's  general  resources,  it  would  be 
desirable  that  if  possible  they  should  be  held  upon  a  permanent 
location  near  some  large  town  (preferably  in  the  centre  of  England) 
which  would  be  convenient  for  railway  access  from  all  parts  of 
the  country.  In  foct,  the  endeavour  of  the  Society  in  the  future 
should  be  to  bring  the  people  to  the  Show,  and  not  the  Show  to  the 
people. 

3S.  On  such  a  site  could  be  erected  permanent  buildings  : 
entrances,  pavilions,  implement  shedding,  stables  for  horses,  shed- 
ding for  live  stock  and  produce,  grand  stand,  refreshment  pavilions, 
<fec.|  Ac,  Proper  roads  could  be  made  to  the  entrances  and  inside 
the  8howyard  as  required  ;  improved  methods  could  be  provided  for 
the  transport  of  heavy  machinery  ;  and  more  convenient  and  satis- 
factory arrangements  could  be  made  for  competitive  and  other  trials 
of  implements,  dairy  appliances,  and  the  like,  than  have  hitherto 
been  possible  in  a  temporary  Showyard.  The  heavy  cost  of 
removing  the  Society's  permanent  plant  from  place  to  place 
would  be  saved ;  the  site  could  be,  once  for  all,  drained,  gas  and 
water  could  be  laid  on,  and  other  improvements  effected.  There 
would  be  no  large  bills  for  wages  to  be  paid  to  workmen  to  build 
a  Showyard  each  year  and  to  pull  it  down  ;  and  generally,  the  work 
once  done  would  not  have  to  be  done  over  and  over  again  in 
suoceesive  years^  with  all  manner  of  unsatisfactory  expedients  to 
meet  the  exigencies  of  the  site,  or  of  the  moment. 

33.  It  can  be  of  no  advantage  to  the  exhibitors  of  stock  to 
send  their  valuable  animals  about  to  different  parts  of  the  country, 
and  often  for  very  long  distances  to  towns  off  trunk  lines  of  railways. 
They  would  prefer  to  send  their  animals  to  a  place  where  they  could 
be  properly  sheltered  in. permanent  buildings,  without  the  risk  of 
weather,  wind  and  storm.  The  exhibitors  of  implements  desire 
only  to  meet  customers  at  the  Shows;  and  provided  potential 
cnstomeni  assemble  in  sufficient  numbers,  it  must  be  better  for 
them  to  have  a  permanent  location  where  their  clients  will  know 
where  to  meet  them.  The  excursionists  who  come  by  train  or  road, 
on  the  cheap  shilling  days,  are  of  no  value  to  the  implement  ex- 
hibitors ;  they  order  little  or  nothing,  and  are  mostly  sightseers  of 
the  usual  kind.  But  the  regular  visitors  to  the  Shows  will  come 
wherever  it  may  happen  to  be  held ;  and  they  must  now  nearly  all 
come  by  railway,  and  put  up,  if  they  make  a  stay  of  any  length, 
with  such  inadequate  accommodation  as  the  place  can  afford)  and  at 
absurdly  inflated  prices. 
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34.  Thus  a  permanent  Showyard  would  undoubtedly  be  a  con- 
venience to  (1)  the  members  of  the  Society,  (2)  the  exhibitors,  (3) 
the  regular  visitors.  Possibly  a  Show  held  in  the  same  place  every 
year  might  not  be  so  great  an  iittraction  to  the  immediate  vicinity 
as  a  Show  which — -to  a  particular  district — ^is  of  abnormal  dimen- 
sions, and  is  held  there  once  in  a  generation  ;  but  it  has  to  be  borne 
in  mind  that  '*  one  Show  advertises  another,"  and  that  the  great 
agricultural  gathering  of  the  year  must  always  attract  a  large  number 
of  visitors  from  a  distance.  If  the  Society  were  relieved  of  the 
incubus  of  the  heavy  annual  expenditure  for  creating  a  Showyard 
up  to  date  and  complete  in  a  new  place  every  year,  it  could  afford 
to  dispense  with  a  proportion  of  the  gate  money  which  now  alone 
enables  it  to  keep  its  head  above  water. 

35.  Financial  arrangements  for  acquiring  and  fitting  up  a  per- 
manent Showyard  having  once  been  made,  the  Society  could  so 
arrange  its  entrance  fees  for  stock  and  its  charges  for  stands  as  to 
defray  within  narrow  limits  its  expenditure  for  rent  and  maintenance, 
for  prizes,  and  for  staff  and  appliances  to  administer  the  Show,  after 
making  due  allowance  for  the  probable  takings  at  the  gates.  It  is 
certain  that  if  the  Showyard  were  pitched  in  the  centre  of  a  populous 
radius,  there  would  be  a  large  number  of  visitors  every  year  to  see  a 
Show  which,  on  an  equally  comprehensive  scale,  cannot  be  seen 
anywhere  else  in  the  United  Kingdom, 

36.  Fending  an  expression  of  opinion  by  the  Council  on  the 
general  question  of  a  permanent,  instead  of  a  migratory,  Showyard, 
the  Committee  have  not  considered  it  within  the  terms  of  the 
reference  to  them  to  make  inquiries  as  to  any  possible  sites  for  such 
a  Showyard,  or  to  prepare  estimates  of  expense.  It  is  hardly  likely 
that  a  site  in  such  a  position  as  the  Society  requires  can  be 
obtained  at  a  cheap  rate ;  but  the  fact  that  such  a  site  would  be 
available  for  other  purposes  during  the  periods  of  the  year  that  the 
Society  does  not  require  it,  might  be  expected  to  diminish  the 
annual  charge  upon  the  Society,  which  must  in  any  case  be  con- 
siderably less  than  under  the  present  system. 

[Signed]        Cecil  T.  Parker  (Chairman). 

Nigel  Kingscotb.  G.  H.  Sanday.  W.  Frankish. 

Jacob  Wilson  (subject  to  reservation  as  below).  ^ 

J.  Marshall  Dugdale.    Percy  Crutchley.     Walter  Gilbey. 
H.  D.  Marshall.  E.  W.  Stanyporth. 

Reservation  by  Sir  Jacob  Wilson, — I  have  signed  this  report 
subject  to  the  reservation  that  I  am  not  satisfied  that  every 
alternative  to  the  proposed  permanent  showyard  in  one  single  place 
has  been  exhausted.  I  am  of  opinion  that  by  various  rearrange- 
ments the  size  of  the  showyard  could  be  appreciably  diminished, 
and  that,  by  varying  the  composition  of  the  prize-sheet  according  to 
the  wants  and  circumstances  of  each  district  visited,  the  annual 
expenditure  for  prizes  and  for  the  preparations  consequent  thereon 
could  be  much  decreased.  Jacob  Wilsok» 

Febroary  $,  1900* 
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TABLE  I. 
STATEMENT  showimo  the  Extebt  aud  Results  of  the  various  Countbt  MBBTiNOt 

OF  THE  BOTAL  AGRICULTURAL  SOCIETT  OF  EllOLAlID  SINCE  ITS  ESTABLISHMEMT. 


Place  of 

Yew 

oonntry 

meeting 

1839 

Oxfoid.        . 

1840 

Cambridge  . 
Liverpool      . 

mi 

1842 

Bristol  .        . 

1843 

Derby  . 

1844 

Southampton 

1845 

Shrewsbaiy  . 

1846 

Newcastle     . 

1847 

Northampton 

1848 

York     . 

1849 

Norwich 

1850 

Exeter  . 

1861 

Windsor 

1852 

Lewes  . 

1858 

Gloucester     . 

1854 

Lincoln. 

1855 

Cariisle 

1856 

Chelmsford   . 

1857 

Salisbory      . 

1858 

Chester 

1859 

Warwick      . 

1860 

Canterbury  . 

1861 

Leeds    . 

1862 

Battersea 

1868 

Worcester     . 

1864 

Newcastle     . 

1885 

PUmoath  . 
No  Show      . 

1866 

1867 

Bury  St.  Eds. 

1868 

Leicester 

1869 

Manchester  . 

1870 

Oxford  . 

1871 

1872 

Cardiff  . 

1878 

HaU      . 

1874 

Bedford 

1875 

Tannton 

1876 

Birminsrham . 

1877 

Liverpool      . 

1878 

Bristol  .        . 

1879 

Kilbum 

1880 

CarU»le. 

1881 
1882 

Derby  ,  . 
Reading 

1883 

York     .        . 

1884 

Shrewsbury  . 

1885 

PreHton. 

1886 

Norwich 

1887 

Newcastle     . 

1888 

Nottingham  • 

1889 

Windsor 

1890 

Plymouth     . 

1891 

Doncaster     . 

1892 

Warwick 

1893 

Chester. 

1894 

Cambridge    . 

1895 

Dariington   . 

1896 

Leicester      . 

1897 

Manchester  . 

1898 

Birmingham 

1899 

PresideDt  of  the  year 


3rd  Earl  Spencer 
5th  Duke  of  Richmond 
Mr.  Philip  Pueey     . 
Mr.  Henry  Handley,  m.p. 
Earl  of  Hardwicke' . 
8r<l  Earl  Spencer 
5th  Duke  of  Richmond 
Lord  Portman  . 
Earl  of  Egmont 
Earl  of  Yarborough . 
Earl  of  Cliicheater    . 
Marq.  of  Downshire . 
5th  Dnke  of  Richmond 
EarlofDncie   . 
Lord  Ashburton 
Mr.  Philip  Pusey     . 
Mr.  Wm.  Miie8/M.r. 
Lord  Portman  . 
Mr.  E.  Denison,  M.r. 
Earl  Berners    . 
Duke  of  Marlborough 
Lord  Walsingham   • 
Earl  of  Powis  . 
r  H.R.H.  Prince  Consort   ) 
ILord  Portman         .        / 
Viscrunt  Evereley   . 
Lord  Feversham 
Sir  E.  C.  Kerrison,  Bt.,  ii.p. 
Lord  Tredegar . 
Mr.  H.  S.  Thompson,  H.P. 
6th  Duke  of  Richmond    . 
H.R.H.  Prince  of  Wales  . 
7(h  Duke  of  Devonshire  . 
I«ord  Vernon    . 
SirW.W.VVynn,Bt.,M.p. 
EarlCathcart  . 
Mr.  Edward  Holland 
Viscount  Bridport    . 
Lord  Cbesham . 
Lord  Skelniersdale  . 
Col.  Kin^cotCi  c.b.,  m.p.  . 
H.R.H.  Prince  of  Wales  . 
9th  Duke  of  Bedford 
Mr,  WiUiam  Wells  . 
Mr.  John  Dent  Dent 
Duke  of  Richmond  &  Grdn 
Sir  Brandreth  Gibbs 
Sir  M.  Lopes,  Bt,  m.p.     . 
H.R.H.  Prince  of  Wales  . 
Lord  E^erton  of  Tatton   . 
Sir  M.W.  Ridley,  Bt.,M.p. 
H.M.  The  Queen    . 
Lord  Moreton  . 
Earl  of  Ravensworth 
Earl  of  Feversham   . 
Dnke  of  Westminster 
8tb  Duke  of  Devonshire  . 
Sir  J.  H.  Thorold,  Bt.      . 
Sir  Walter  Gilbey,Bt.     . 
HR.H.  The  Duke  of  York 
6th  Eari  Spencer 
Sari  of  Coventry     • 


Number' 
of  imple- 
ments 
entered   1 


Entries 
of  live 
stock 


Number  of 

persons 

admitted 


54 

247 

115 

337 

812 

824 

455 

610 

608 

730 

948 

575 

942 

437 

735 

613 

1,821 

459 

1,508 

718 

1.882 

624 

1,223 

619 



988 

1,722 

655 

1,808 

737 

1,897 

786 

1,314 

808 

2,702 

752 

2,496 

1,027 

8,648 

1,026 

4,618 

1,159 

3,947 

891 

6,488 

1,027 

5,064 

1,986 

5,839 

1,219 

4,024 

1,099 

4,023 

934 

4,804 

719 

6.369 

994 

7,724 

1,315 

7,851 

1,377 

7,660 

1,267 

6,843 

1,293 

5,634 

1,145 

5,931 

1,527 

4,214 

1,096 

6,414 

1,499 

6,930 

1,292 

6,837 

1,354 

11.878 

2,879 

4,196 

1,485 

5,900 

1,229 

6,102 

1,460 

6,058 

1,658 

6,241 

1,664 

5.313 

1,663 

4,656 

1,823 

8,616 

1,825 

4,717 

1,886 

7,446 

3,976 

4,143 

1,764 

5,847 

2,221 

5,430 

i:864 

6,527 

2,059 

6,031 

1,864  « 

5,855 

1,703* 

6,447 

1.883 

7,340 

2.688 

4,9S85 

2,323 

4,2315 

1,885 

86,245 
87,635 
87,583 
32,982 
37.342 
62,639 
55.677 
42,304 
146,738 

124,328 

75,807 

114,683 

88,036 

61,887 

97,188 
189,102 

72,058 
107.519 

85,186 
104,722 

71,989 

47,768 
163,413 
138,354 
122,042 
187,328 

92,011 
127,996 

82,943 
128,117 

94,126 

94,192 
104,909 
127,872 
147,927 
166,707 

97,141 
111,600 

96,462 
116,908 
111,668 
100,310 
146,277 
217,980 

98,277 

68,676 


Fiuancial 
resolt 

-=LoBa) 


£-1,162 
-988 
-2,166 
-1,806 
-8.164 
-2,142 
-2,995 
-2,138 
-1.636 
-2,826 
-1,958 
-1,629 
-1,294 
-3,218 
^2,084 
-1,002 
-860 
-1,982 
-346 
+  2,Ji9 
-¥1,433 
-2.005 
•¥4,470 

-8,634 

-1,279 

-¥1,342 

-743 

-2,040 

-¥488 

-¥9yl63 

-2,604 

-2,175 

-602 

-414 

-8,717 

-4.677 

-¥3,424 

•¥3^7 

-¥1,667 

-15,064 

-638 

-^4^26 

■¥20 

-¥5a90 

-¥2,301 

■¥1,921 

-1,062 

-2.029 

-¥4^229 

-4,966 

-2,197 

•¥104 

¥2,055 

-¥2,404 

+  1,096 

•¥653 

•¥3.600 

+  4,074 

-1.568 

-6,882 


*  Ishiblttoo  of  DapUoate  Implements  probtbited  after  1871.  ■  No  Pigs  either  in  1894  or  18M* 

'  Slaoe  18M  the  exhibits  in  the  Bpedal  Bheddlng  hare  been  grouped  toKeth<2r.  and  do  not  bear 
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Table  II. — Summart/  of  Receipts  and  Eupe^idiiurt 


«..J. 


Receipts  : 


CarlUle    Derby      X'  ]  """^    [^l'^"'^'--^-     ^^   ;  ^i 
1880         1R81         1882     '     188:)     |     1881         1985         1886    |     1887 

£  £  £ 


£ 


£ 


^""committee  ^''?°'   ^''''''^ };  2,000  ^  2,000    2.000 ,  2.000    2,000    2.000    2,0C0    2.000 ' 

9,813  j 
803 


Implement  entry  fees 
Live  stock  entry  fees 


3.089    4.283    4,490  i  4.675  I  4.416 
727       434 1      5481      7491      533 


323 


188;      175       413 


359 


Horse  boxes  and  stalls 

Other  entry  fees        .        .  _    '  _    i  —    |    __    '  — 

Oatalog^ue  sales.  &c.   .        .  1,042  1.85G  1,208    1.6^3  1.314 

llofreehment  premiums,  &c.         451       600  360       285;  380 


4,214 

3,890 

662  i 

751 

301 

374 

74 

45 

1,343 

903 

435  1 

485 

lieceipts  from  admissions  .  7,470  9.700  6.178  10,319 
Heceipts  at  stands  .  .  496  439  335,  510 
Miscellaneous    .        .        .        152;     303       529       200 

I 


Total  Receipts 


.  'l5,760  19,303  16,823  20,834 


844! 
101  i 
l»024 
STB 


7,242    9,041     6,961  .  9,125 
374       57«       540'      f579 


240       282       261 


244; 


16,858  18.928  16,160  ;  1 7,688 


823 
416 


Expenditure  : 

Net  cost    of    erection  of  j  ! 

SoT^fJuils  see  fable      »-«22    6.349    6,107,  4.404 

IV.)  j'  ,  I  I 

Expenses  at  head  office      .       Not  charged  before  1889 

^al.oKgffi'clne)     !:>■'•«    l.«8,M04,  1.808 

Advertising  and  bill-posting  I      738       748 

Cost  of  forage    ...        909       823 

Judges'  fees  and  expenses  .        495 

Expenses  of  administra-v 
lion  during  Show  . 
(Stewards,  assistant 
stewards,  clerkage  dur- 
ing Show,  foremen,yard- 
men,  veterinary  sur- 
geons, engineers,  police. 
&c.) 

Other  expenses  .  "^ 

(Implement  trials,  hirei  '  ,.q  ^.^  i  03-. 
offurniture,band,ambu.  fi  ^'"  ^'"  -"^^* 
lance,  and  misc.)  j 

''l^rdlSlocal prize.)),  *-200,  2.T20|  3,013 


4.550 '  5,383    5,531     6,139 


2,475    2,691 


669 
733 
377 


2,147 


Total  Expenditure 


.  116,288  14,775 


Net  Surplus  ( + )  or  Deficit »  j  _ -«« 
(-)oneachlihow.        )       ^^^ 


931 

1,128 

585 


2.410 

543 
3.775 


15.804  15.644 


1,733    2.301     1.889    2,253! 

593 
754 


625 


1,010       726        787 
935       776        768 ! 


642 


2,518  :  2,628 


356       258 


595 1      878 


2,661 


272 


3,528  :  3.950    4,702 


14,557  17,007 


17,242 


+4,528!     +191+5.190 


3,442 

276 
5,O80 


19,587 


+2.301+1,921-1.082-2,029 
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hun 

Wind- 
sor 

Ply- 
moQth 

Don- 
caster 

War-   ! 
wlok 

Chester 

Cam- 
bridge 

Darling- 
ton 

Leices- 
ter 

Man- 
Chester 

Bir- 
minghm 

Maid- 
stone 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1896 

1896 

1897 

1898 

1899 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

2,000 

7,833 

2.000 

2,000 

2.000 

2,000 

2,000 

2,000 

2,000 

2,000 

2,645 

2,000 

3,708 
830 
395 
137 

1,068 
'     389 

9,776 
630 
233 

6,024 
1.512 

934 

286 
1,693 

723 

14,833 

1.177 

395 

2,994 
654 
243 
217 
602 
435 

6,016 
535 
158 

4,122 
867 
519 
219 

1.067 
565 

8.538 
749 
204 

4,379 
654' 
329 
214 

1.017 
585 

8,086 
601 
217 

4,594 
739 
374 
315 

1,116 
723 

9,594 
697 
281 

4,706 
743 
427 
219 
916 
677 

8.382 
693 
257 

4,728 
825 
439 
237 
897 
37 

8,516 
733 
200 

6,422 
799 
391 
293 
990 
87 
10,931 
593 
234 

6,658 
937 
611 
311 

1.422 

477 

16,460 

1.320 
357 

6,272 
1,479 
463 
333 
983 
323 
8,122 
748 
229 

4,506 

1.137 

611 

240 

658 

78 

5.037 

488 

194 

19,066 

35,310 

13,864 

18,860 

18,082 

20,433 

18,920 

18,612 

21,740 

29,553 

21,597 

14,749 

4,199 

13,815 

5,152 

5,908 

5,332 

5,616 

5,905 

6,133 

6,260 

9,361 

9,376 

7.907 

640 

200 '     324 

231 

325 

351 

187 

237 

1,182 

891 

1,203 
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REPORT  OF  CHEMICAL  COMMITTEE 
MARCH,    19CX). 

I.  Basic  Slag. 

This  substance,  which  is  a  refuse  product  obtained  in  the 
manufacture  of  steel,  and  which  was  at  one  time  considered  use- 
leas,  has,  when  ground  to  a  sufficiently  fine  powder,  proved  to  be 
of  much  value  as  a  manure,  more  especially  in  the  case  of  grass 
land. 

The  value  of  the  material,  from  the  manurial  point  of  view,  lies 
in  the  phosphoric  acid  and  lime  which  it  contains  ;  but,  in  order 
that  these  constituents  may  become  available,  it  has  been  found 
that  fineness  of  grinding  is  most  essential. 

This  fineness  of  grinding  is  entirely  within  the  control  of  the 
producer.  By  proper  machinery  and  the  exercise  of  care,  basic 
slag  can  be  produced  of  a  fineness  such  that  80  to  90  per 
cent  passes  through  a  sieve  having  10,000  meshes  to  the  square 
inch,  and  purchasers  may  very  reasonably  insist,  therefore,  upon 
basic  slag  being  supplied  to  them  of  this  fineness  of  grinding. 

In  r^ard  of  quality,  however,  i.e.  the  percentage  of  phosphoric 
acid,  or  its  equivalent  in  phosphate  of  lime,  basic  slag  stands  on  a 
different  footing  from  manufsictured  manures,  inasmuch  as  the  re- 
fuse from  steel  works  varies  according  to  the  district  from  which 
the  iron  ore  is  obtained,  and  to  the  details  of  the  process  of  steel 
manofacture.  Hence  qualities  containing  varying  percentages  of 
phosphoric  acid  are  met  with  in  commerce ;  and,  presuming  these 
percentages  are  not  so  low  as  to  make  the  railway  carriage  and 
cartage  per  ton  a  serious  consideration  for  the  purchaser,  each 
quality  may  have  its  uses. 

There  are  low  grades  of  basic  slag  containing,  say,  10  per  cent. 
of  phosphoric  acid  (equivalent  to  22  per  cent,  of  phosphate  of  lime ) ; 
medium  grades  which  may  contain  14  to  16  per  cent,  of  phosphoric 
acid  (equivalent  to  30  to  35  per  cent,  of  phosphate  of  lime) ;  while 
the  highest  qualities  range  from  17  to  20  per  cent,  of  phosphoric 
acid  (equivalent  to  37  to  45  per  cent,  of  phosphate  of  lime). 

Under  Section  1  of  the  Fertilisers  and  Feeding  Stuffs  Act  of  1893, 
a  vendor  is  bound  to  give  the  purchaser  an  invoice  setting  out  the 
percentage  of  phosphates  which  a  fertiliser  contains  ;  and  in  a  con- 
siderable number  of  instances  which  have  come  under  the  notice 
of  the  Chemical  Committee  the  minimum  guarantee  given  by 
vendors  in  the  case  of  basic  slag  has  been  one  of  38  to  45  per  cent 
of  phosphates,  and  80  to  90  per  cent,  fineness  of  grinding. 

From  information  received  by  the    Chemical    Committee,   it 
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appears  that  there  is  not  sufficient  basic  slag  of  the  higher  qualities 
produced  to  meet  tha  requirements  of  farmers  ;  and  there  is  reason 
to  believe  that  a  large  quantity  of  the  lower  grades  has  been  put 
into  circulation  under  guarantees  that  are  only  properly  applicable 
to  the  higher  grades.  Thus  out  of  80  recent  instances  of  purchases 
of  basic  slag  of  which  particulars  have  been  laid  before  the 
Chemical  Committee,  only  8  samples  came  up  to  the  guarantee, 
whilst  of  the  remaining  22,  no  less  than  16  were  deficient  both  as 
regards  quality  and  fineness  of  grinding. 

If  owing  to  nearness  of  supply,  or  convenience  of  transit^ 
purchasers  are  so  placed  that  they  can  more  favourably  buy  the 
lower  grades  of  basic  slag,  these  may  quite  well  be  used,  but  they 
should  of  course  be  purchasable  at  a  somewhat  lower  price  per  unit 
than  the  higher  grades.  If  the  amount  of  phosphate  contained  in 
the  material,  as  shown  by  analysis,  should  come  below  the  vendor's 
guarantee,  the  purchaser  would  be  entitled  to  claim  an  allowance 
in  respect  of  the  deficiency  :  and  this  allowance  should  be  based 
upon  the  unit  price  per  ton  of  the  phosphates  contained. 

Members  of  the  Society  will  find  it,  therefore,  to  their  own 
advantage  when  buying  basic  slag  to  have  an  analysis  made  by  the 
Society's  Consulting  Chemist,  and  to  give  their  orders  on  the  forms, 
or  in  the  manner  laid  down  in  the  printed  suggestions  issued  by 
the  Society.  It  is  there  recommended  that  members  should  give 
their  orders  on  the  condition  that  the  vendor  "guarantees  the 
article  to  be  in  accordance  with  the  conditions  specified  on  the  back 
of  the  order  relating  to  such  article,  and  subject  to  the  analysis 
and  report  of  the  Consulting  Chemist  of  the  Royal  Agricultural 
Society  of  England."  The  conditions  as  regards  basic  slag  are  that 
it  must  be  guaranteed  to  be  sufficiently  finely  ground  that  not  less 
than  80  per  cent,  passes  through  a  sieve  having  10,000  meshes  to  the 
square  inch,  and  contain  a  certain  percentage  of  phosphoric  acid, 
or  its  equivalent  in  phosphate  of  lime. 

The  Committee  have  amended  the  conditions  of  purchase  and 
sale  of  fertilisers  and  feeding-stufis  upon  which  they  recommend 
members  to  insist,  so  as  to  make  the  conditions  as  to  basic  slag,  and 
one  or  two  other  materials,  clearer  than  before  ;  and  they  recom- 
mend that  for  the  future  the  conditions  be  issued  in  the  re\dsed  form 
(see  Appendix,  p.  91). 

Two  other  cases  of  purchases  of  basic  slag — not  included  in  the 
above  summary — may  perhaps  be  usefully  referred  to  as  indicating 
the  importance  of  members  using  the  Society's  forms  for  their 
Orders. 

A  member  of  the  Society  sent  a  sample  of  basic  slag  for  analysis 
by  the  District  Agricultural  Analyst  appointed  by  the  local  County 
Council :  and  the  analysis  showed  a  lower  percentage  of  phosphate 
than  was  guaranteed  in  the  invoice.  The  vendor's  attention  was. 
called  to  this,  and  he  ofiered  an  allowance,  which  allowance  was  not, 
in  the  opinion  of  the  District  Analyst^  sufficient.  But  it  does  not 
appear  that,  under  the  Fertilisers  and  Feeding  Stufis  Act  of  1893, 
thp  bujrer  is  entitled  to  receive  from  the  Distript  Apalyst  mope  thaQ 
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"  a  certificate  of  the  result  of  his  analysis "  (Section  5),  or  to  ask 
the  District  Analyst  his  opinion  I'especting  the  money  value  of  the 
article.  Nor  is  the  vendor  at  all  bound  by  any  such  opinion  ex- 
pressed by  the  District  Analyst.  In  the  case  in  question  the  seller 
of  the  basic  slag  declined  to  increase  the  amount  of  allowance  he 
offered.  It  was  at  this  stage  that  the  member  sought  the  assistance 
of  the  Royal  Agricultural  Society.  But  the  analysis  not  having 
been  made  by  the  Society's  officials,  and  the  Society's  form  of  order 
not  having  been  used,  all  that  could  be  done  was  to  refer  the  in- 
quirer to  the  powers  of  Sections  5  and  6  of  the  Act  of  1893,  in  case 
the  vendor  should  take  proceedings  for  the  recovery  of  the  debt  due 
to  him. 

In  the  second  case  the  buyer  accepted  an  invoice  which 
guaranteed  only  a  certain  percentage  of  phosphoric  acid,  but  said 
nothing  as  to  any  guarantee  of  fineness  of  grinding.  The  sample,  on 
analysis  by  Dr.  Voelcker,  was  found  to  contain  only  a  slight  deficiency 
of  phosphoric  acid  below  the  minimum  guaranteed,  but  to  be  very 
coarsely  ground.  The  buyer  was,  therefore,  unable  to  enforce  the 
claim  which  he  desired  to  make  on  receiving  Dr.  Voelcker's  report 
that  the  material  was  ground  much  less  finely  than  was  desirable 
to  enable  the  fertiliser  to  have  a  reasonably  quick  action  in  the  soil, 
because  he  had  not  stipulated  in  advance  for  any  minimum  degree 
of  fineness,  as  suggested  in  the  Society's  recommendations. 

Had  these  members  given  their  orders  for  basic  slag  on  the  form 
prepared  by  the  Society  (copies  of  which  are  at  all  times  at  the 
service  of  members),  they  would  have  been  in  a  much  better 
position,  since  the  fee  charged  by  the  Society  (10s.)  for  an  analysis  of 
basic  slag  or  other  fertiliser  includes  "  an  opinion  as  to  whether  it 
be  worth  the  price  charged,"  and  the  order  makes  it  clear  that  it  is 
given,  and  that  the  fertiliser  is  accepted  by  the  buyer,  '*  subject  to 
the  analysis  and  report  of  the  Consulting  Chemist  of  the  Royal 
Agricultural  Society  of  England." 

II.  Decorticated  Cotton  Cake  and  Meal. 

A  marked  improvement  in  the  quality  and  condition  of  these 
feeding  materials  has  been  noticed  of  late  ;  and  it  is  satisfactory  to 
record  this,  since,  owing  to  inferiority  of  deliveries,  there  is  Uttle 
doubt  that  this  valuable  food  and  manurial  agent  was  going  out  of 
favour.  The  Consulting  Chemist  commented  in  his  Annual  Report 
for  1899  (Journal,  3rd  ser..  Vol.  X.,  Part  IV.,  December,  1899)  on 
this  deterioration,  mentioning  that  it  was  rare  to  have  samples  which 
gave  as  much  as  10  per  cent,  of  oil.  Recent  samples  sent  to  the 
Society  for  analysis  have  shown  a  much  higher  average.  The 
various  samples  submitted  since  December  1,  1899,  have  given  the 
following  results  : — 
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It  will  be  seen  that  all  of  these,  with  the  exception  of  the  last 
two,  are  much  above  the  average  quality  of  former  deliveries. 
Almost  all  of  them,  further,  were  fresh  and  bright  in  colour,  pure, 
and  in  good  condition. 


III.  Compound  Feeding-cakes. 

Hardly  a  month  passes  in  which  some  case  of  inferior  com- 
pound feeding-cakes  does  not  come  under  the  cognizance  of  the 
Committee.  Under  the  Fertilisers  and  Feeding  Stufis  Act  of  1893, 
the  vendor  of  a  compound  feeding-cake  is  only  compelled  to  state 
on  the  invoice  that  it  is  prepared  from  more  than  one  substance, 
and  he  is  not  required  to  specify  the  particular  materials  used  in  its 
preparation.  Members  of  the  Society  are  therefore  recommended, 
in  the  printed  instructions  issued  for  their  guidance,  to  buy  mixed 
feeding-cakes,  meals,  &c,,  with  a  guaranteed  analysis.  Any 
statements  in  the  invoice  as  to  the  component  parts  of  such  mixed 
cake  or  meal  will  take  effect  as  a  warranty,  as  also  will  any  state- 
ments in  an  invoice,  circular,  or  advertisement  as  to  the  percentage 
of  nutritive  and  other  ingredients  in  any  article  sold  for  use  as  food 
for  cattle. 

But  the  Act  of  1893  also  provides  that  "  on  the  sale  of  any 
article  for  use  as  food  for  cattle,  there  shall  be  implied  a  warranty 
by  the  seller  that  the  article  is  suitable  for  feeding  purposes" 
(Rection  2  (3) ) ;  and  any  vendor  who  "  sells  for  use  as  food  for 
cattle  any  article  which  contains  any  ingredient  deleterious  to 
cattle,  or  to  which  has  been  added  any  ingredient  worthless  for 
feeding  purposes,  and  not  disclosed  at  the  time  of  the  sale,''  is 
liable  to  a  heavy  penalty  (Section  3  (1)  (c) ). 

Members  of  the  Society  are  strongly  advised  therefore  to  give 
their  orders  subject  to  the  analysis  and  report  of  the  Society's 
Consulting  Chemist  that  the  material  is  in  sound  condition,  and 
contains  nothing  of  an  injurious  nature,  nor  ingredients  that  are 
worthless  for  feeding  purposes. 

Two  cases  brought  before  the  Committee  this  month  illustrate 
the  above  in  difl'erent  ways.  A  member  gave  an  order  on  June  29, 
1899,  for  16  tons  of  a  compound  feeding-cake,  to  be  delivered  from 
June,  1899,  to  April,  1900,  as  required  ;  and  the  cake  was  described 
on  the  invoice  as  "  a  compound  of  linseed,  cotton-seed,  and  grain, 
cooked  in  treacle."  He  paid  for  the  cake,  receiving  a  small  discount, 
on  December  23,  1899.  But  he  took  no  steps  to  have  his  consign- 
ments analysed  until  January,  1 900,  when  (possibly  having  noticed 
a  similar  case  recorded  in  the  Committee's  proceedings  printed  on 
page  clxxx.  of  Part  IV.,  Vol.  X.  of  the  Journal)  he  asked  Dr. 
Voelcker's  opinion  of  the  feeding  properties  and  market  value  of  a 
sample  of  the  cake  which  he  sent.  Dr.  Voelcker  reported  on 
January  24,  that  "  The  cake  has  excessive  moisture,  and  just  on  4 
per  cent,  of  sand,  which  ought  not  to  be  present."  The  bill  having 
been  paid,  the  Member  felt  he  could  not  do  more  than  close  his 
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account  with  the  firm,  and  communicate  to  them  Dr.  Voelcker's 
report  on  their  cake. 

In  the  second  case  a  Member  ordered  in  December,  18J)9,  some 
compound  feeding-cake  much  vaunted  by  the  vendors  when  quoting 
a  price.  But,  not  liking  the  appearance  of  it,  he  sent  a  sample  of 
the  cake  to  Dr.  Yoelcker,  and  so  acquainted  the  vendors,  adding 
that  he  would  not  use  any  until  the  analysis  had  been  received. 
Dr.  Voelcker's  report,  dated  January  2,  1900,  described  the  cake  as 
*^  An  inferior  cake,  of  which  refuse  grain  forms  no  inconsiderable 
part,  and  containing  such  weed  seeils  as  spurry,  cockle,  polygonum, 
and  wild  mustard.  The  cake  has  excessive  moisture  [13*77  per 
cent.],  and  excessive  sand  [2*70  percent.]." 

On  receiving  this  report,  the  Member  communicated  its  purport 
to  the  vendors,  and  said  that  under  the  circumstances  he  declined 
to  use  the  cake,  and  should  return  it  on  the  ground  that  it  contained 
ingredients  deleterious  to  cattle  and  worthless  for  feeding  purposes. 
The  vendors  replied,  depreciating  Dr.  Voelcker's  analyses  and 
reports  generally,  and  said  they  would  have  the  cake  analysed  by 
the  local  Public  Analyst,  and  on  receipt  of  such  analysis  would 
place  the  matter  in  the  hands  of  their  solicitors.  Later,  the 
firm  sent  a  copy  of  an  analysis  by  a  local  analytical  chemist  who  is 
not  the  Public  Analyst  :  but  the  Member  adhered  to  his  decision  and 
deposited  the  cake  at  the  railway-station,  whence  he  ascertained 
subsequently  that  it  had  been  removed  and  delivered  elsewhere. 

E.  "W.  Stanyportii, 

Chairmayi. 
March  G.  190O. 


APPENDIX  TO   REPORT   OF   CHEMICAL  COMMITTEE 

Conditions  of  Purchase  and  Sale. 


FERTILISERS. 

Raw  Bones,  Bone-meal,  or  Bone-dust  to  be  guaranteed  "pure," 
and  to  contain  not  less  than  45  per  cent,  of  Phosphate  of  Lime,  and  not 
less  than  4  per  cent,  of  Ammonia. 

Steamed  or  "Degelatlnised  "  Bones  to  be  guaranteed  "  pure,"  and 
to  contain  not  less  than  55  per  cent,  of  Phosphate  of  Lime,  and  not  less 
than  I  per  cent,  of  Ammonia. 

HlnePal  Superphosphate  of  Lime  to  be  guaranteed  to  contain  a 
certain  percentage  of  "Soluble  Phosphate."  [From  25  to  28  per  cent,  of 
Soluble  Phosphate  is  an  ordinarily  good  quality.] 
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Dissolved  Bones  to  be  guaranteed  to  be  "made  from  raw  bone 
and  acid  only,"  and  to  be  sold  as  containing  stated  minimum  per- 
centages of  Soluble  Phosphate,  Insoluble  Phosphates,  and  Ammonia. 

Compound  Artificial  Manures,  Bone  Manures,  Bone  Compounds, 

ACm  to  be  sold  by  analysis  stating  the  minimum  percentages  of   Soluble 
Phosphate,  Insoluble  Phosphates,  and  Ammonia  contained. 

Basic  Slag  to  be  guaranteed  to  be  sufficiently  finely  ground  that 
not  less  than  80  per  cent,  passes  through  a  sieve  having  10,000  meshes  to 
the  square  inch,  and  to'  contain  a  certain  percentage  of  Phosphoric  Acid 
or  its  equivalent  in  Phosphate  of  Lime. 

[The  highest  grades  range  from  17  to  20  per  cent,  of  Phosphoric  Acid  (equi- 
valent to  37  to  45  per  cent,  of  Phosphate  of  Lime) ;  medium  grades  from  14  to  16 
per  cent,  of  Phosphoric  Acid  (equivalent  to  30  to  35  per  cent,  of  Phosphate  of  Lime) ; 
and  low  grades  from  10  to  12  per  cent,  of  Phosphoric  Acid  (equivalent  to  22  to  26 
per  cent,  of  Phosphate  of  Lime, ) 

Peruvian  Guano  to  be  described  by  that  name,  and  to  be  sold  by 
analysis  stating  the  minimum  percentages  of  Phosphates  and  Ammonia. 

Sulphate  of  Ammonia  to  be  guaranteed  '^pure/'  and  to  contain 

not  less  than  24  per  cent,  of  Ammonia. 

Nitrate  of  Soda  to  be  guaranteed  "pure,"  and  to  contain  95  per 
cent,  of  Nitrate  of  Soda. 

Kainit  to  be  guaranteed  to  contain  23  per  cent,  of  Sulphate  of 
Potash. 

All  Fertilisers  to  be  delivered  in  good  and  suitable  condition  fop 
sowing. 

FEEDING    STUFFS. 

Linseed  cake,  Cotton  cake  (Decorticated  and  Undecorticated),  and 
Rape  cake  (for  feeding  purposes)  to  be  pure,  i.e.  prepared  only  from  the 
one  kind  of  seed  from  which  their  name  is  derived ;  and  to  be  in  sound 
condition.  The  Report  of  the  Consulting  Chemist  of  the  Royal 
Agricultural  Society  of  England  to  be  conclusive  as  to  the  "  purily "  or 
otherwise  of  any  feeding  stuffs. 

Mixed  Feeding-cakes,  Meals,  &c.,  to  be  sold  on  a  guaranteed 
analysis,  to  be  in  sound  condition,  and  to  contain  nothing  of  an  injurious 
nature,  nor  ingredients  that  are  worthless  for  feeding  purposes. 
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ANNUAL  REPORT  FOR  1899  FROM  THE 
PRINCIPAL  OF  THE  ROYAL  VETERINARY 
COLLEGE. 

Research  Labobatobt. 

During  the  year  1899  morbid  specimens  to  the  number  of  380  were 
sent  by  veterinary  surgeons  and  others  to  the  Laboratory  which  was 
estabUshed  at  the  Royal  Veterinary  College  in  1890  for  research 
in  Comparative  Pathology  and  Bacteriology,  and  which  has  since 
been  maintained  by  the  aid  of  an  annual  grant  of  500^.  from  the 
Royal  Agricultural  Society.  The  number  of  specimens  similarly 
sent  during  the  preceding  year  was  327.  As  in  previous  years,  the 
great  majority  of  the  specimens  were  forwarded  for  examination 
with  a  view  to  diagnosis.  In  addition  to  the  work  involved  in 
the  examination  of  these  specimens,  a  number  of  special  investiga- 
tions have  been  carried  out  during  the  year,  an  account  of  some  of 
which  is  given  in  this  report. 

Gekebal  Review  of  the  Contagious  Diseases  during  1899. 

Antkraoi. — Judging  from  the  number  of  cases  officially  notified, 
this  disease  has  fluctuated  within  very  narrow  limits  during  the  last 
few  years.  The  number  of  outbreaks  reported  during  1889  was  537, 
and  the  number  of  animals  attacked  in  these  outbreaks  was  996. 
The  average  number  of  outbreaks  for  the  three  preceding  years  was 
490,  and  the  average  number  of  animals  attacked  877.  In  consider- 
ing the  effect  of  the  measures  which  the  law  enforces  against 
anthrax,  it  ought  to  be  observed  that  it  differs  in  one  important 
respect  from  all  the  other  diseases  of  which  the  Diseases  of 
Ammals  Acts  take  notice.  All  the  other  diseases  are  caused  by 
contagia  which  flourish  only  in  the  bodies  of  diseased  animals.  They 
could  all  be  stamped  out  of  existence  by  the  slaughter  of  the  animals 
already  diseased,  coupled  with  the  reasonable  disinfection  of  the 
places  in  which  these  animals  have  recently  been  kept,  the  latter 
measure  being  a  necessary  complement  of  slaughter,  because,  although 
the  germs  of  these  diseases  do  not  multiply  outside  the  body,  they 
can  for  a  time  retain  their  vitality  in  the  outer  world.  On  the 
other  handy  it  is  doubtful  whether  we  should  be  appreciably  nearer 
the  eradication  of  anthrax  if  all  the  animals  affected  with  it  at  any 
given  moment  were  instantly  wiped  out  of  existence,  and  their  im- 
mediate surroundings  disinfected.  The  reason  is  that  these  pro- 
ceedings would  leave  many  anthrax  germs  in  the  soil  in  different 
parts  of  the  country.    Some  of  these  g6rms  may  have  escaped  from 
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the  bodies  of  diseased  animals,  but  there  is  reason  to  believe  that 
some  of  them  may  have  come  into  existence  in  the  soil,  and  represent 
the  descendants,  with  many  generations  intervening,  of  germs  that 
once  lived  in  an  animal  affected  with  anthrax.  It  is  therefore  not 
surprising  that  the  measures  which  are  now  put  in  force  against 
anthrax  have  not  succeeded  in  stamping  out  the  disease.  At  the 
same  time  these  measures  are  entirely  defensible,  for  they  are  com- 
paratively inexpensive,  and  they  doubtless  tend  to  prevent  the 
disease  from  assuming  more  serious  proportions,  and  also  from  being 
communicated  to  human  beings.  It  cannot  be  too  strongly  im- 
pressed upon  farmers  that  anthrax  ought  always  to  be  suspected 
when  an  ox  or  cow,  supposed  to  have  been  healthy,  is  found  dead, 
or  dies  after  a  few  hours'  illness,  and  the  cause  of  death,  such  as 
choking  or  poisoning,  is  not  obvious.  In  such  a  cAse  it  is  the  duty 
of  the  owner  to  give  notice  to  the  police,  and  to  refrain  from 
interference  with  the  carcass  until  it  has  been  examined  by  the 
Veterinary  Inspector. 

Glandet'8. — Like  anthrax,  this  disease  has  varied  very  little  in 
prevalence  during  recent  years.  The  number  of  outbreaks  reported 
during  1899  was  851,  and  the  number  of  animals  attacked  1,465. 
The  average  number  of  outbreaks  for  the  three  preceding  years  was 
818,  and  the  average  number  of  animals  attacked  1,430.  But  the 
statistics  with  regard  to  this  disease  are  in  one  point  very  fallacious, 
for  the  actual  number  of  animals  affected  with  the  diseiise  in  any 
given  year  is  probably  ten  times  the  number  returned.  The  custom  in 
dealing  with  outbreaks  is  to  regard  as  glandered  only  such  horses  sus 
show  external  symptoms  of  the  disease  ;  and  this  is  as  fallacious  as  it 
would  be  to  estimate  the  frequency  of  tuberculosis  among  cattle  by  the 
number  of  animals  that  annually  die  from  it  or  have  to  be  killed  in 
anticipation  of  death.  The  experience  of  the  past  few  years  does 
not  hold  out  any  prospect  that  the  present  method  of  dealing  with 
tlie  disease  will  ever  succeed  in  exterminating  it,  although  it  is 
hardly  open  to  doubt  tliat  more  vigorous  measui-es  would  soon  have 
that  effect. 

I^leurO'pneumcmiiU  — No  case  of  this  disease  was  detected  during 
the  past  year.  The  last  case  was  repoi-ted  in  January  1898,  and  it 
may  therefore  be  reasonably  concluded  that  the  disease  has  now  been 
actually  eradicated. 

Kahies. — The  rigorous  enforceiiuMit  of  muzzling  in  all  districts  in 
which  civses  of  rabies  had  recently  been  detected  has  within  a  period 
of  two  years  brou^c^^t  this  disease  to  the  verge  of  extermination  in 
.  Great  Britain.  The  total  number  of  cases  detected  in  1899  was 
J  line,  but,  unfortunately,  one  of  thcfse  occurred  as  recently  as  the 
third  week  of  Decemlxjr.  It  would  therefore  be  premature  to 
conclude  that  thi;  disease  has  been  absolutely  exterminated. 

tSwiite  Fcvtr. — As  in  the  case  of  glandei-s,  a  balance  appears  to 
have  been  struck  between  the  natural  tendency  of  this  disease  to 
spread  and  the  repressive  effect  of  the  measures  enforced  against  it. 
The  number  of  outbreaks  reported  during  the  past  year  was  2,322, 
as  compared  with  2,464  in  the  preceding  year,  and  2,155  in   1897. 
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Although  UieQXUBber  of  outbreaks  reported  during  1899  was  almost 
the  same  as  in  the  precedinff  year,  the  number  of  pigs  slaughtered 
as  diseased  or  exposed  to  inlection  was  last  year  less  by  over  eleven 
thousand. 

Tuberculosis. 

Frequency  of  the  Disease, — A  point  of  much  interest  in  con- 
nection with  tuberculosis,  but  one  regarding  which  very  little  reb'able 
information  has  until  recently  been  available,  is  its  frequency— that 
is  to  say,  the  proportion  of  animals  affected  with  it.  In  the  annual 
reports  for  1897  and  1898  particulars  were  given  regarding  the 
application  of  the  tuberculin  test  to  over  four  thousand  animals, 
and  during  the  past  year  figures  relating  to  the  testing  of  11,151 
cattle  have  been  forwarded  to  the  Laboratory.  The  total  number 
of  these  that  reacted  distinctly  to  the  test  was  2,716,  while  in  145 
cases  there  was  an  indecisive  rise  of  temperature.  Neglecting 
fractions,  the  proportion  of  tuberculous  animals  was  thus  found  to 
be  24  per  cent.  Adding  together  the  figures  collected  for  the  three 
years,  the  total  number  of  cattle  tested  was  15,392,  and  the  number 
that  reacted  4,105,  or  26  per  cent.  It  may,  of  course,  be  objected 
that  the  tuberculin  test  is  not  infallible,  but  the  objection  cannot 
invalidate  the  figures  given,  for  the  errors  to  which  the  test  is  liable 
are  more  likely  to  depress  the  estimate  than  to  raise  it  when  non- 
reaction  is  held  to  indicate  that  an  animal  is  free  from  tuber- 
culosis. 

The  animals  tested  during  the  past  year  comprised  cattle  of 
various  breeds  and  ages,  in  all  parts  of  England  (with  a  few  in 
Ireland,  Scotland,  Wales,  aod  the  Channel  Islands),  but  the 
majority  were  milch  cows.  The  information  obtained  indicates  a 
very  striking  inequality  in  the  proportion  of  animals  reacting  in 
different  herds  and  in  different  parts  of  the  country.  In  a  few  cases 
herds  of  considerable  size  (thirty  or  more  animals)  were  found  to  b(^ 
quite  free  from  the  disease,  while  in  others  more  than  80  per  cent, 
of  the  animals  reacted.  A  very  noteworthy  fact  is  the  rarity  of 
tuberculosis  among  the  cattle  in  the  Channel  Islands.  The  informa- 
tion obtained  during  the  past  year  extends  to  a  total  of  81  animals 
tested  in  the  Island  of  Jersey,  and  of  these  not  one  reacted.  This 
is  entirely  in  keeping  with  the  information  obtained  during  previous 
yejirs.  Scarcely  less  remarkable  is  the  comparatively  small  propor- 
tion of  animals  reacting  in  the  south-west  of  England.  During  the 
past  year  ten  veterinary  surgeons  tested  an  aggregate  of  1,175 
animals  in  the  counties  of  Cornwall,  Devon,  Dorset,  and  Somerset, 
and  of  these  84,  or  7  per  cent.,  reacted.  By  way  of  contrast,  it  may 
Ixj  noted  that  in  a  number  of  other  counties  six  veterinary  surgeons 
tested  2,090  animals,  of  which  G98,  or  33  per  cent.,  reacted.  Eour 
veterinary  surgeons  ^tested  80  pure-bred  Shorthorns  intended  for 
export,  and  34  of  these,  or  42  per  cent.,  reacted. 

In  endeavouring  to  find  an  explanation  of  these  remarkable  in- 
equalities in  the  incidence  of  the  disease  among  cattle,  climatic 
differences  naturally  suggest  themselves  as  being  probable  factors 
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In  the  case,  but  the  information  to  hand  discredits  that  view.  Two 
veterinary  surgeons  tested  1,238  cattle  in  the  counties  of  Sussex 
and  Hampshire,  and  of  these  501,  or  50  per  cent.,  reacted.  In  one 
district  near  the  south  coast,  264  animals  were  tested,  and  165  of 
them  reacted,  or  62  per  cent. 

It  is  not  impossible  that  difference  of  breed  may  be  partly 
accountable  for  the  varying  incidence  of  the  disease,  but  if  that  is  a 
factor  it  is  one  which  it  is  difficult  to  disassociate  from  the  influence 
of  the  various  conditions  under  which  animals  are  kept.  There 
appears  to  be  little  doubt  that  this  latter  factor  has  more  to  do  with 
the  matter  than  anything  else  ;  and  that  opinion  has  been  expressed 
by  several  of  the  veterinary  surgeons  who  have  reported  the  figures 
which  have  been  quoted  above.  When  any  considerable  number  of 
animals  are  dealt  with,  it  invariably  appears  that  close  housing  and 
bad  ventilation  are  associated  with  a  high  percentage  of  reactions ; 
and,  conversely,  that  among  cattle  that  are  largely  kept  out  of  doors 
tuberculosis  does  not  become  a  serious  disease.  In  this  connection 
the  following  table,  furnished  by  a  veterinary  surgeon  of  large 
experience,  appears  to  be  well  worth  quoting  : — 


Total  in  herd 


250 
60 
71 

60 
54 

40 

15 

12 

8 

23 

15 

7 

12 

32 

6 


Beacted 


Bemarlcs 


76 

16 

1 

0 
41 
23 

1 
4 
1 

1 
2 

0 

8 
9 
1 


41  doubtful. 


Jerseys,  mostly  imported. 
Dirty  and  badly  kept. 


JerseyS)  home*bred. 


Heavy  mUk  Shorthorns. 


11 

20 
6 

2 
6 
0 

Shorthorns. 
Cross-bred. 

81 
40 
46 

14 
14 
36 

Shorthorns. 

Badly  ventilated  and  drained. 

55 

8 

15 

24 
0 

1 

Jerseys. 

11 
61 
25 

7 
45 

8 

Dry  cows,  good  milkers. 

No  drainage ;  ventilation  bad. 

Mixed  breeds. 
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One  incident  illustrating  the  inadvisability  of  attempting  to 
apply  the  tuberculin  test  to  animals  recently  removed  from  their 
accustomed  surroundings  may  be  mentioned.  A  veterinary  surgeon 
reported  that  when,  with  a  view  to  testing  them,  a  lot  of  thirty 
Highland  cattle  that  had  been  running  loose  in  a  park  were  driven 
into  yards,  it  was  found  that  they  all  had  temperatures  of  about 
105  d^;rees,  doubtless  in  consequence  of  the  excitement  caused  by 
the  attempt  to  handle  them.  As  there  were  no  facilities  for  stalling 
them,  the  attempt  to  test  them  had  to  be  abandoned. 

Tubercidoais  of  the  vdder. — Additional  importance  has  been 
given  to  the  subject  of  tuberculosis  of  the  udder  during  the  past 
year  by  the  fact  that  in  the  early  part  of  the  year  the  Local 
Government  Board  issued  an  Order  amending  Article  15  of  the 
Dairies,  Cowsheds,  and  Milkshops  Order  of  1885,  so  as  to  provide 
that  for  the  purposes  of  paragraphs  (a)  and  (6)  of  that  Article, 
reference  to  disease  shall  include  in  the  case  of  a  cow  such  disease 
of  the  udder  as  shall  be  certified  by  a  veterinary  surgeon  to  be 
tubercular.  This  extension  of  the  Order  is  in  accordance  with  a 
recommendation  made  by  the  Eoyal  Commission  on  Tuberculosis, 
and  the  effect  of  it  is  to  render  it  illegal  to  mix  the  milk  of  a  cow 
affected  with  udder  tuberculosis  with  other  milk,  or  to  sell  or  use 
such  milk  for  human  food.  It  is  very  important^  therefore,  that 
the  owners  of  miLoh  cows  should  be  made  acquainted  with  the 
symptoms  by  which  this  condition  of  the  udder  may  be  recognised. 

It  would  be  wrong  to  affirm  that  the  characters  of  tuberculosis 
of  the  udder  are  so  sharply  defined  from  those  of  other  forms  of 
udder  disease  as  to  render  diagnosis  always  easy  even  to  an 
experienced  veterinary  surgeon  ;  but  it  is  fortunately  true  that  the 
great  majority  of  other  kinds  of  inflammation  of  the  gland  may,  even 
by  a  layman,  be  recognised  as  not  tuberculous. 

According  to  our  present  knowledge,  the  characters  which  serve 
broadly  to  distinguish  tuberculosis  of  the  udder  from  the  other  more 
commonly  occurring  inflammations  of  the  gland  are  as  follows  : 

Tuberculosis  of  the  udder  always  comes  on  slowly  and  gradually, 
but  once  it  has  started  it  continues  to  extend  as  long  as  the  cow 
lives.  It  usually  besins  in  one  quarter,  and  most  frequently  at  the 
upper  part  of  it,  and  the  first  indication  of  it  is  an  increased  firm- 
ness of  a  portion  of  the  gland.  This  swelling  or  induration  is  not 
painful  or  sensitive  on  pressure,  and  it  is  not  accompanied  by  any 
heat  or  redness  of  the  affected  quarter.  Moreover,  there  is  at  the 
early  stage  of  the  disease  no  alteration  in  either  the  quantity  or  the 
quality  of  the  mUk.  It  is  this  last  feature  which  renders  the 
condition  peculiarly  dangerous,  for  in  spite  of  the  normal  appear- 
ance of  the  milk,  tubercle  bacilli  are  probably  always  present  in  it, 
even  from  the  very  earliest  stage. 

It  follows  from  what  has  just  been  said  that  whenever  a  cow  is 
found  to  have  a  hard,  painless,  slowly  enlarging  quarter  it  ought  to 
be  suspected  that  the  condition  is  tuberculous.  It  also  follows  that 
whenever  within  the  course  of  a  day  or  two  a  previously  healthy 
qiiarter  becomes  greatly  swollen,  hot,  and  tender,  it  may  safely  be 
VOL.  XI.  T.  8.-41  u 
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assumed  that  the  disease  of  the  udder  is  not  tuberculous.  More- 
over, these  cases  of  acute  inflammation  are  further  distinguished  by 
the  fact  that  the  milk  furnished  by  the  diseased  quarter  is  always 
greatly  altered  in  appearance  and  much  diminidied  in  quantity. 
It  must  not  be  supposed,  however,  that  the  milk  retains  its  normal 
appearance  throughout  the  whole  course  of  the  attack  when  the 
disease  is  tuberculous.  On  the  contrary,  as  the  disease  progresses 
and  the  quarter  becomes  much  enlarged,  the  milk  always  becomes 
obviously  unhealthy,  being  often  thin  and  watery,  with  flakes  or 
strings  of  curdy  matter  suspended  in  it.  At  a  still  later  stage,  what 
little  liquid  can  be  drawn  off  from  the  diseased  quarter  may  be  very 
thick. 

The  tendency  of  tuberculous  disease  of  the  udder  to  add 
steadily  to  the  size  and  firmness  of  the  aff*ected  quarter  is  a  very 
valuable  character  for  distinguishing  it  from  the  later  stages  ol 
those  acute  inflammations  which  are  attended  with  rapid  swelling 
of  the  quarter,  for  as  a  rule  in  these  the  diseased  quarter  shrinks 
greatly  after  the  signs  of  acute  inflammation  have  passed  off. 
Thus  "  blind  "  shrunken  quarters  which  are  decidedly  smaller  than 
the  opposite  healthy  quarter  may  without  hesitation  be  set  down  as 
not  tuberculous. 

Lastly,  it  may  be  mentioned  as  one  of  the  negative  characters  of 
tuberculosis  that  the  diseased  quarter  never  bursts  or  discharges 
matter. 

The  more  refined  and  more  accurate  methods  of  diagnosis — viz. 
microscopic  examination  of  the  milk,  and  experimental  testing  of  it 
by  injection  of  it  into  animals — can,  of  course,  be  practised  only  by 
the  specialist ;  but  certain  considerations  make  it  not  out  of  place  to 
refer  to  these  also  in  describing  for  the  benefit  of  the  stock -owner 
how  tuberculosis  of  the  udder  may  be  detected. 

In  the  leaflet  on  the  subject  of  tuberculosis  which  was  issued  by 
the  Royal  Agricultural  Society  during  the  past  year,  it  was  stated 
that  in  tuberculosis  of  the  udder  tubercle  bacilli  may  be  detected  m 
the  milk  by  micrascopic  examination ;  but  it  was  also  expressly 
pointed  out  that  failure  to  find  the  bacilli  by  this  method  of 
examination  must  not  be  taken  as  conclusive  evidence  that  the  cow 
from  which  the  milk  came  was  not  the  subject  of  tuberculosis  of  the 
udder.  In  other  words,  microscopic  examination  of  the  milk 
warrants  a  diagnosis  only  when  tubercle  bacilli  are  detected.  This 
statement  with  regard  to  the  part  which  microscopic  examination 
of  the  milk  is  capable  of  playing  in  the  diagnosis  of  tuberculosis  of 
the  udder  ought  to  be  supplemented  by  saying  that  it  is  practically 
useless  to  resort  to  microscopic  examination,  except  when  some  of 
the  before-mentioned  signs  of  disease  are  present  in  the  udder.  It 
is  doubtful  whether  anyone  ever  detected  with  the  microscope 
tubercle  bacilli  in  milk  from  an  apparently  healthy  udder. 
This  must  not  be  taken  to  mean  that  the  bacilli  are  never  preset 
in  the  milk  until  the  disease  has  advanced  so  far  as  to  be  manifested 
by  some  alteration  in  the  gland  easily  recognisable  by  examination 
during  life,  for  in  probably  every  case  the  milk  contains  the  bacilli 
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for  a  short  period  before  the  diseased  part  has  attained  such  a  size 
that  it  can  be  detected  by  manipulation  of  the  udder.  The 
microscopic  examination,  however,  is  of  little  or  no  value  at  this 
stage,  because  the  number  of  badlli  present  is  so  small  in  proportion 
to  the  amount  of  milk  that  it  would  be  almost  hopeless  to  expect  to 
find  them  except  by  devoting  an  unreasonable  amount  of  time  to 
Uie  search.  This  point  does  not  appear  to  be  generally  understood, 
for  samples  of  milk  from  apparently  healthy  udders  are  every  now 
and  again  sent  to  the  Laboratory  with  the  request  that  they  may  be 
microscopically  examined  and  an  opinion  given  as  to  whether  the 
cow  in  question  is  free  from  tuberculosis  of  the  udder  or  not. 

It  also  appears  to  be  desirable  to  refer  in  this  connection  to  the 
method  of  testing  milk  by  experimental  inoculation.  This  is  unques- 
tionably the  most  delicate  test  at  present  known  for  the  detection  of 
tnbercle  bacilli  in  milk,  but  if  it  is  to  be  used  to  ascertain  whether  a 
.particular  cow  is  the  subject  of  tuberculosis  of  the  udder  it  is  abso- 
lutely necessary  to  observe  certain  precautions  in  taking  the  sample 
of  milk  that  is  to  be  submitted  to  examination.  It  will  not  do  to 
simply  pour  some  of  the  cow's  milk  from  the  ordinary  milking-pail 
into  a  bottle  that  has  merely  been  rinsed  out  with  water.  When 
milk  thus  taken  is  sent  to  a  bacteriologist  he  will  be  able  to  deter- 
mine by  experimental  inoculation  whether  tubercle  bacilli  are  pre- 
sent in  it  or  not ;  but  in  the  event  of  his  detecting  that  they  are 
present,  there  will  still  be  room  for  doubt  as  to  whether  they 
aotaally  came  from  the  interior  of  the  cow's  udder,  or  accidentally 
found  their  way  into  the  milk  from  the  hands  of  the  milker,  the 
dirt  on  the  teats  or  udder,  the  bottle,  or  the  miJking-pail,  which 
may  have  retained  some  bacilli  from  the  milk  of  another  cow. 

TtAercuIoM  of  the  sheep, — The  comparative  exemption  of  the 
sheep  from  tuberculosis  is  a  remarkable  fact,  in  ^dew  of  the  great 
prevalence  of  the  disease  among  cattle,  and  its  far  from  infrequent 
oocurrenee  among  pigs,  horses,  dogs,  and  poultry.  There  would,  of 
course,  be  nothing  remarkable  in  this  exemption,  any  more  than 
there  is  in  the  exemption  of  sheep  from  contagious  pleuro-pneu*- 
monia,  if  tuberculosis  were  not  a  disease  communicable  to  the  ovine 
species  ;  but  the  sheep  has  no  absolute  immunity  against  tubercu- 
losis, for  occasional  natural  cases  of  the  disease  among  these  animals 
are  tnet  with,  and  sheep  may  be  experimentally  infected  without 
any  difficulty  either  by  inoculation  or  feeding. 

In  evidence  of  the  rarity  of  the  disease  among  British  sheep,  it 
may  be  stated  that  there  has  not  yet  been  placed  on  record  one 
indubitable  case  in  this  country.  On  many  occasions  the  writer 
has  had  brought  under  his  notice  what  were  alleged  to  be  examples  of 
tuberculosis  in  the  sheep  ;  but  when  the  affected  parts  were  forth- 
isoming  for  examination  the  disease  always  turned  out  to  be  of  some 
other  nature,  most  frequently  nodular  lesions  caused  by  worm  para- 
sites. On  account  of  its  rarity,  considerable  interest  therefore 
attaches  to  the  following  case* 

In  the  month  of  December  1898  part  of  the  side  of  a  sheep 
seized  in  a  slaughter-hQuse  was  sent  to  the  laboratory  by  Mr.  W.  t". 
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Shaw,  F.R.C.V.S.  On  the  inner  aspect  of  the  chest-wall  and  oh 
the  upper  surface  of  the  breast-bone  there  were  some  clusters  of 
nodules  very  like  the  so-called  "  grapes  "  which  are  so  frequently 
found  in  tuberculosis  of  cattle.  AH  these  nodules  had  a  fibrous 
capsule,  enclosing  contents  which  were  completely  caseous  and  par- 
tially calcified,  except  in  the  case  of  one  at  the  hinder  end  of  the 
breast-bone,  which  contained  soft  caseo-purulent  material.  The 
appearance  of  these  lesions  naturally  suggested  that  they  were 
tuberculous,  and,  indeed,  it  was  for  verification  of  that  diagnosis 
that  Mr.  Shaw  had  sent  the  parts  to  the  Laboratory.  A  microscopic 
examination  did  not  reveal  any  tubercle  bacilli  in  the  diseased 
parts  ;  but  in  spite  of  this  it  was  still  suspected  that  the  disease  was 
tuberculosis,  and  with  a  view  to  obtaining  positive  evidence  to  that 
effect  a  little  particle  of  the  soft  material  from  the  nodule  near  the 
end  of  the  breast-bone  was  introduced  under  the  skin  of  each  of  two 
rabbits.  This  experiment  was  performed  on  December  10,  1898. 
One  of  the  rabbits  died  on  April  19,  and  the  other  on  May  13,  1899, 
and  the  lesions  found  in  them  were  almost  identical  in  the  two 
cases.  There  was  some  disease  at  the  place  where  the  matter 
had  been  introduced  under  the  skin,  the  nearest  lymphatic  glands 
were  enlarged  and  caseating,  and  numerous  tubercles  were  present 
in  the  lungs  and  kidneys.  Tubercles  were  also  present  in  the  liver 
of  one  of  the  rabbits,  but  they  were  absent  from  the  spleen  in  both. 
All  doubt  as  to  the  nature  of  the  disease  in  the  sheep  was  set  at 
rest  by  finding  that  tubercle  bacilli  were  present  in  the  lesions  in  the 
rabbits. 

From  the  rabbit  which  died  on  May  13  another  was  inoculated, 
using  for  the  purpose  a  particle  of  matter  from  the  enlarged  and 
caseating  lymphatic  gland  in  the  axilla.  This  third  rabbit  died 
from  tuberculosis  on  August  20,  and  from  a  tubercle  in  one  of  its 
lungs  a  fourth  was  inoculated.  It  died  on  December  10,  with 
tuberculous  disease  of  the  lymphatic  glands,  lungs,  and  kidneys. 
From  the  lungs  of  this  rabbit  tubercle  bacilli  were  obtained  in  pure 
culture. 

It  would  have  greatly  enhanced  the  interest  of  this  case  if  the 
history  of  the  sheep  had  been  obtainable,  but  nothing  could  be 
learned  with  regard  to  that,  and  it  is  therefore  impossible  to  say 
how  the  disease  was  contracted.  As  has  already  been  stated,  this 
is  the  first  undoubted  case  of  tuberculosis  in  the  sheep  that  has 
been  recorded  in  this  country,  but  every  year  a  number  of  such 
cases  are  detected  in  the  large  Geiman  slaughter- houses.  Probably 
the  more  frequent  occurrence  of  the  disease  among  German  sheep 
is  ascribable  to  the  greater  frequency  with  which  sheep  in  some 
parts  of  the  Continent  are  housed  during  the  winter  months,  for 
there  can  be  little  doubt  that  it  is  in  large  measure  the  open-air 
existence  of  the  sheep  which  secures  for  it  an  almost  complete 
exemption  from  tuberculosis  in  this  country.  The  beneficial  effect 
of  an  open-air  mode  of  life  in  this  i*espect  is  probably  not  so  mudi 
due  to  its  invigorating  effect,  as  to  the  obstacles  which  it  places  in 
the  way  of  infection  from  animal  to  animal. 
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A  New  Disease  op  the  Dog. 

Iq  the  early  part  of  last  year  reports  regarding  the  occur- 
rence of  an  obscure  but  very  fatal  disease  among  dogs  reached  the 
Laboratory  from  several  towns  in  the  South  of  England.  The  fact 
that  a  large  number  of  dogs  were  seized  within  a  short  period  with 
severe  illness,  having  for  its  chief  symptoms  great  prostration  and 
persistent  vomiting,  led  to  its  being  at  first  supposed  that  the 
animals  were  being  poisoned.  This  explanation,  however,  had  to 
be  abandoned  when  it  was  ascertained  that  precisely  similar  out- 
breaks had  occurred  simultaneously  or  in  quick  succession  at  various 


About  the  time  when  the  disease  was  beginning  to  attract 
attention  in  this  country,  an  account  of  what  appeared  to  be  the 
same  malady  was  published  in  a  German  veterinary  journal,  and  a 
comparison  of  the  symptoms  and  lesions  described  in  this  German 
article  with  those  observed  in  the  outbreaks  in  this  country  soon 
made  it  quite  clear  that  the  disease  was  the  same  in  the  two 
countries. 

The  first  serious  outbreak  of  the  disease  in  Germany  appears  to 
have  occurred  in  Stuttgart  during  the  autumn  of  1898,  but  the 
same  disease  is  said  to  have  been  observed  in  several  other  German 
towns,  notably  in  Frankfurt,  Hamburg,  and  Wiesbaden.  The 
disease  appears  to  have  first  shown  itself  in  Stuttgart  soon  after  a 
dog-show  had  been  held  there,  and  it  was  surmised  that  the  in- 
fection had  been  introduced  and  spread  by  some  of  the  animals  ex- 
hibited at  the  show.  Whatever  may  have  been  the  origin  of  the 
disease  in  Germany,  there  is  reason  to  believe  that  cases  of  the 
same  nature  occurred  in  Scotland  in  the  early  part  of  1898,  some 
months  before  the  date  of  the  Stuttgart  outbreak. 

In  a  note  presented  to  the  Veterinary  Committee  of  the  Society 
in  March  1899,  mention  of  the  occurrence  of  this  disease  in  England 
was  made,  and  its  appearance  in  Europe  was  then  regarded  as  a 
remarkable  illustration  of  the  sudden  development  of  a  new  disease 
of  a  contagious  or  infectious  character.  It  appeared  certain  that 
the  disease  could  not  be  identified  with  anything  described  in 
veterinary  literature  ;  but  information  more  recently  acquired  makes 
it  not  improbable  that  the  disease  may  after  all  not  be  new,  for 
Veterinary-Captain  Pease  of  the  Indian  Civil  Veterinary  Depart- 
ment has  informed  the  writer  that,  after  reading  a  description  of 
the  alleged  new  disease,  he  recognises  it  as  one  which  he  has  on 
many  occasions  seen  among  dogs  in  India.  If  this  view  is  correct,  it 
may  quite  well  be  that  the  disease  was  introduced  into  this  country 
from  India. 

In  order  to  account  for  the  spread  of  the  disease  it  has  been 
assumed  that  it  is  contagious  or  infectious,  but  few  if  any  of  the 
attempts  to  transmit  it  experimentally  have  been  successful.  In 
times  not  yet  very  remote  the  appearance  of  the  disease  would 
have  been  set  down  to  some  so-called  atmospheric  influence,  but 
such  ap  attempt  to  explain  the  origin  of  the  complaint  would  land 
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one  in  greater  difficulties  than  those  that  appear  to  stand  in  the 
way  of  its  being  regarded  as  contagious  ;  for  one  cannot  believe  that 
there  was  anything  peculiar  in  the  climatic  conditions  or  in  the  com- 
position of  the  atmosphere  in  Stuttgart  in  the  autumn  of  1898,  or 
that  the  same  subtle  changes  set  in  at  all  the  other  towns  in  which 
the  disease  broke  out,  while  at  intermediate  places  atmospheric 
conditions  remained  normal.  Moreover,  one  cannot  imagine  what 
atmospheric  condition  could  have  caused  the  severe  inflammation  of 
the  stomach  which  was  characteristic  of  the  disease  in  the  dog  and 
yet  be  without  any  injurious  effect  on  the  stomachs  of  the  human 
beings  and  other  animals  living  in  the  same  places.  One  must^ 
therefore,  continue  to  believe  that  the  disease  is  spread  by  contagion 
or  infection,  in  spite  of  the  fact  that  it  is  not  readily  transmitted 
experimentally.  Fortunately  the  disease  seems  to  have  been  less 
prevalent  during  the  latter  part  of  the  year,  but  whether  it  will  die 
out  altogether  or  make  a  permanent  home  in  this  country  it  would 
be  impossible  to  foretell. 

As  already  mentioned,  the  principal  symptoms  are  great  pro- 
stration and  persistent  vomiting.  Another  symptom  which  is  nearly 
as  constant  as  these,  and  much  more  valuable  for  diagnosis,  is 
ulceration  of  the  lining  membrane  of  the  mouth,  attended  with  a 
peculiar  discoloration  of  the  membrane  and  a  fetid  character  of  the 
breath.  About  75  per  cent,  of  the  dogs  attacked  die,  the  average 
duration  of  the  illness  in  fatal  cases  being  from  four  to  six  days.  The 
post-mortem  examination  discloses  intense  inflammation  of  the 
stomach,  and  usually  of  some  portions  of  the  intestine  also. 

As  soon  as  an  outbreak  has  developed  it  is  readily  distinguished 
from  distemper  by  the  fact  that  with  few  exceptions  the  animals 
attacked  are  adults  and  many  of  them  old  dogs. 

Saecoptic  Mange  op  Cattle. 

So  few  cases  of  sarcoptic  mange  affecting  cattle  have  been 
recorded  in  veterinary  literature,  that  doubts  have  even  been  raised  as 
to  whether  it  occurs  at  all.  In  Neumann's  standard  text-book  on  the 
animal  parasites  it  is  said  that  its  history  is  limited  to  the  possi- 
bility of  its  existence.  The  following  observations,  made  during 
the  past  year,  establish  its  occurrence  beyond  the  possibility  of 
doubt. 

In  the  month  of  January  last  some  scurf  from  the  skin  of  a 
cow  was  brought  to  the  Laboratory  by  Mr.  Thackeray,  veterinary 
student,  for  identification  of  the  parasites  which  it  contained.  A 
very  brief  examination  of  the  parasites  confirmed  the  diagnosis 
which  Mr.  Thackeray  had  already  made,  and  showed  that  they 
undoubtedly  belonged  to  the  genus  Sarcoptes.  It  was  then 
ascertained  that  the  scurf  had  been  taken  from  a  cow  under  treat- 
ment by  Mr.  Carless,  M.R.C.V.S.,  of  Stafford,  and  through  the 
kindness  of  that  gentleman  an  opportunity  to  examine  the  animal  was 
obtained.  It  proved  to  be  a  three-year-old  Shorthorn,  which  had 
been  purchased  at  Bingley  Hall  in  the  month  of  September  previous. 
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It  showed  no  symptom  of  skin  disease  at  the  time  of  purchaae,  but 
soon  after  it  was  brought  home  it  was  noticed  to  be  rubbing,  and 
the  skin  began  to  assume  an  unhealthy  appearance.  When  it  was 
seen  in  January  it  was  rather  poor,  although  it  had  been  in  very 
good  condition  when  sold.  Almost  the  entire  skin  had  become 
affected,  including  that  of  the  legs  down  to  the  top  of  the  hoofs. 
There  had  been  extensive  loss  of  hair,  and  the  skin  was  thick,  grey, 
wrinkled,  and  dry.  At  some  places  it  had  become  thrown  into 
thick  folds.  Only  a  few  scabs  or  crusts  had  formed  whore  the 
animal  had  recently  rubbed  itself. 
In  some  scurf  scraped  from  what 
seemed  to  be  the  parts  most  re- 
cently invaded,  numbers  of  acari 
were  without  much  difficulty  found 
with  the  microscope  on  the  return 
to  the  Laboratory.  A  photograph 
of  one  of  these  is  reproduced  in 
the  accompanying  illustration. 

The  sarooptic  acarus,  it  may 
be  explained,  is  the  most  formid- 
able of  the  mange  parasites,  owing 
to  its  habit  of  burrowing  into  the 
depth  of  the  cuticle,  whereas  the 
other  two  common  varieties  li^'e 
OR  the  surface  of  the  skin.  A 
good  many  cases  of  mange  of  un- 
determined character  have  been 
reported  as  occurring  among  cattle 

in  various  parts  of  the  country  during  the  last  year  or  two,  and  in 
quite  a  number  of  instances  the  disease  was  believed  to  have  been 
contracted  during  exhibition  at  a  show.  It  is  not  improbable  that 
some  or  all  of  these  were  cases  of  this  sarcoptic  mange,  and  in  view 
of  its  very  contagious  character  it  is  desirable  that  care  should  be 
taken  to  exclude  from  shows  animals  exhibiting  any  symptom  of 
the  disease. 
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African  Horse-sickxess. 

Accoixiingto  Dr.  Edington,  the  remarkable  oquine  disease  which 
Ls  known  locally  as  horse- sickness  has  been  more  or  less  prevalent 
in  South  Africa  for  more  than  a  century.  It  appears  to  he  enzootic 
in  certain  districts,  but  for  the  most  part  in  Cape  Colony  and 
Natal  it  manifests  an  epizootic  character,  carrying  off  at 
intervals  immense  numbers  of  horses.  Some  measure  of  the  great 
leases  which  it  has  occasioned  may  be  formed  from  the  estimate 
that  in  the  two  years  1854-55  it  carried  off  in  Cape  Colony  alone 
64,860  horses,  representing  a  value  of  525,000Z.  That  appears  to 
have  been  the  most  serious  outbreak  of  this  century,  but  the  deaths 
from  the  same  cause  during  th^  most  recent  epizootic  are  compute4 
to  h^ve  been  Qv^r  14,000, 
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Within  the  districts  in  whioh  the  disease  maintains  an  enzootic 
existence,  it  appears  to  have  a  regional  distribution  and  to  exhibit 
a  tolerably  regular  seasonal  variation — that  is  to  say,  it  occurs  with 
regularity  or  with  especial  frequency  in  particular  tracts  of  land 
and  at  a  particular  season  of  the  year.  Few  or  no  cases  occur 
during  the  South  African  winter,  and  in  most  districts  in  which 
it  prevails  it  shows  an  annual  recrudescence,  said  to  be  heralded  by 
the  first  few  hot  moist  days  of  summer.  The  advent  of  frost 
generally  puts  a  stop  to  the  disease  for  that  season.  It  is  very 
doubtful  whether  the  disease  attacks  any  other  species  of  animal 
than  horses  and  mules.  It  is  terribly  fatal,  and,  judged  by  the  period 
of  visible  illness,  very  rapid  in  its  course.  In  many  cases  animals 
apparently  well  in  the  evening  are  found  dead  next  morning,  and 
symptoms  of  actual  illness  are  seldom  exhibited  for  more  than  a  day 
or  two  before  the  fatal  termination. 

In  1894  Sander,  a  German  naval  medical  officer,  at  the  request 
of  the  German  Colonial  Society,  went  out  to  South-west  Africa  to 
investigate  the  disease,  and  in  the  following  year  he  published  a 
report,  *  in  which  he  claimed  to  have  demonstrated  by  bacteriological 
methods  that  the  disease  was  anthrax.  He  found  in  the  blood  of 
horses  dead  from  the  sickness  a  bacillus  agreeing  in  size  and  form 
with  the  bacillus  of  anthrax,  and  he  cultivated  this  organism  on 
artificial  media,  and  found  that  its  cultures  had  all  the  characters 
of  the  anthrax  bacillus  grown  on  the  same  media. 

At  the  same  period  Dr.  Edington,  Director  of  the  Bacteriological 
Institute,  Graham's  Town,  was  also  conducting  investigations  re- 
garding horse-sickness,  and  in  1895  he  published  a  very  valuable 
report,  giving  the  results  which  he  had  obtained  up  to  that  date. 
To  Dr.  Edington  belongs  the  credit  of  having  been  the  first  to  give 
a  tolerably  full  and  clear  account  of  the  symptoms  and  lesions  of 
the  disease,  and  of  having  proved  that  it  was  not  anthrax.  He 
also  was  the  first  to  show  that  horse-sickness  can  with  great 
certainty  be  communicated  to  horses  by  inoculation  with  blood  from 
an  animal  dead  of  the  disease,  and  that  it  has  a  very  definite  dura- 
tion and  period  of  incubation.  With  regard  to  these  points,  the 
experiments-which  have  been  made  at  the  Royal  Veterinary  Col- 
lege during  the  past  year  furnish  almost  complete  corroboration  of 
the  account  of  horse-sickness  given  by  Dr.  Edington  in  the  report 
referred  to. 

But  Dr.  Edington  also  claimed  that  he  was  able  to  detect  with 
great  constancy  in  the  blood  of  horses  dead  of  horse -sickness  a 
species  of  fungus,  which  he  provisionally  named  the  CEdemamyces. 
He  found  it  in  the  blood  of  24  out  of  25  consecutive  cases  of  horse- 
sickness,  and  expressed  himself  as  satisfied  'Hhat  in  all  horses 
dying  of  uncomplicated  horse-sickness,  after  a  period  of  nine  or  ten 
days'  illness  (counting  from  the  moment  of  infection),  this  body  is 
present."  Needless  to  say,  he  inferred  from  this  feu^t  that  the  fungus 
in  question  was  the  cause  of  the  disease.     This  is  the  one  important 
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point  in  connection  with  Dr.  Edington's  researches  with  which  the 
observations  made  at  the  Royal  Veterinary  College  are  in  sharp 
conflict.  As  will  presently  be  shown,  the  so-called  (Edemamyces  is 
not  present  in  the  fresh  blood  of  horses  dead  of  horse-sickness,  and 
it  is  most  assuredly  not  the  cause  of  the  disease,  since  blood  which 
does  not  contain  it  is  capable  of  transmitting  the  affection  to  healthy 
horses  by  inoculation. 

For  an  opportunity  to  institute  experiments  regarding  horse* 
sickness  the  writer  is  indebted  to  the  kindness  of  Mr.  W.  Robertson, 
M.R.C.y.S.,  late  assistant  to  Dr.  Edington,  who,  on  his  return 
from  Africa  in  August  last,  brought  with  him  a  small  quantity  of 
blood  from  a  case  of  the  disease. 

The  experiments  which  have  been  made  at  the  Royal 
Veterinary  College  show  that  horse-sickness  is  readily  trans- 
mitted by  subcutaneous  inoculation  of  the  blood  of  a  previous 
subject  of  the  disease.  With  regard  to  that  point  they  merely 
confirm  the  results  obtained  by  Dr.  Edington.  But  they  also 
appear  to  show  that  the  disease  is  with  equal  facility  transmis* 
sible  by  introducing  the  blood  into  the  stomach.  This  point  cannot 
be  said  to  be  quite  new,  for  Dr.  Edington  has  described  an  experi- 
ment  in  which  a  horse  contracted  the  disease  after  it  had  had  a 
quantity  of  horse-sickness  blood  administered  to  it  by  the  mouth. 
In  that  case,  however,  it  was  considered  probable  that  the  infection 
had  resulted  from  inoculation  through  some  small  wound  accident- 
ally inflicted  during  the  act  of  drenching.  That  can  hardly  have 
been  the  case  in  the  experiments  made  at  the  Royal  Veterinary 
College,  for  unusual  care  was  taken  not  to  wound  the  mouth  in 
administering  the  mixture  of  blood  and  water.  It  cannot  be  con- 
sidered as  remarkable  that  the  disease  should  be  experimentally 
pommunicable  in  this  way,  for  it  appears  to  be  almost  certain  that 
infection  by  the  mouth  must  be  the  method  in  which  the  disease 
is  xisuaUy  contracted  in  South  Africa. 

The  most  important  point,  however,  which  has  been  established 
by  these  experiments  is  that  the  hypothetical  germ  of  horse-sickness 
passes  freely  through  a  Berkefeld  or  a  Chamberland  filter.  This 
is  most  conclusive  proof  that  the  organism  encountered  by  Dr. 
Edington  in  the  blood  of  animals  dead  of  horse-sickness  is  not  the 
canse  of  the  disease,  for  no  structure  of  the  size  of  the  so-called 
CEdemamyces  can  pass  through  either  of  these  filters.  But  the 
snccessful  experiments  with  filtered  blood  prove  much  more  than  that. 
It  follows  from  them  that  if  horse-sickness  is  caused  by  a  bacterium — 
«nd  regarding  that  point  there  can  hardly  be  any  doubt — the  germ 
must  be  very  much  smaller  than  any  of  those  with  which  we  are 
acquainted.  It  has  recently  been  shown  that  the  germ  of  bovine  pleuro- 
pneumonia, when  present  in  a  watery  liquid,  will  pass  through  the 
pores  of  either  a  Berkefeld  or  a  Chamberland  F.  filter,  but  it  is  stopped 
by  either  of  them  when  it  is  suspended  in  an  albuminous  liquid, 
although  it  is  so  small  as  to  be  almost  invisible  even  under  the  highest 
magnification  possible  with  the  microscope.  It  has  also  been  shown 
that  the  cause  of  foot-and-mouth  disease  when  present  in  a  watery 
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liquid  will  pass  through  the  before-mentioned  filters,  but  it  also  is 
stopped  when  the  liquid  is  albuminous,  and  it  has  not  yet  been  made 
visible  with  the  microscope.  All  the  bacteria  which  are  so  large  as 
to  be  distinctly  visible  with  the  highest  powers  of  the  best  m^em 
microscopes  are  arrested  by  one  of  these  filters  from  water,  and  the 
most  putrid  of  liquids  can  be  made  germ-free  by  passing  it  through 
one  of  them.  But,  as  previously  stated,  the  germ  which  is  the 
cause  of  horse-sickness  is  not  stopped  by  these  filters  even  when  it 
is  suspended  in  a  liquid  that  contains  a  large  proportion  of  albumen, 
such  as  blood  serum.  It  therefore  appears  to  be  highly  probable 
that  the  germ  of  this  disease  is  so  minute  as  to  be  invisible  to  the 
human  eye  even  when  aided  by  the  highest  powers  of  the  microscope. 
The  investigation  of  the  disease  is  being  continued,  especially 
with  a  view  to  the  discovery  of  a  method  of  prevention. 

The  Curability  op  Glanders. 

Experience  has  shown  that  of  the  apparently  healthy  horses  that 
are  discovered  to  be  affected  with  glanders  by  the  employment  of 
mallein  only  a  small  proportion  subsequently  become  ill  or  develop 
any  external  symptoms  of  the  disease.  At  first  sight  the  fact 
might  appear  to  stand  to  the  discredit  of  the  mallein  test,  and  to  be 
easily  and  naturally  explained  by  assuming  that  a  great  many  horses 
react  to  mallein  without  being  really  glandered.  This  explanation, 
however,  is  quite  untenable,  for  all  those  who  have  had  any  con- 
siderable experience  in  making  post-mortem  examinations  of  horses 
that  have  recently  reacted  to  mallein  are  agreed  that  the  test  is  one 
of  great  reliability.  With  rare  exceptions,  the  post-mortem  of  a  horse 
that  has  recently  reacted  to  mallein  discloses  the  characteristic  lesions 
of  the  disease  in  the  lungs  or  elsewhere.  Assuming,  therefore,  that 
with  rare  exceptions  horses  that  react  to  mallein  are  really  glandered, 
two  possible  explanations  of  the  fact  that  few  of  them  subsequently 
become  clinically  glandered  suggest  themselves.  The  first  is  that, 
contrary  to  the  view  at  one  time  universally  accepted,  glanders  is 
not  a  very  serious  disease,  in  the  sense  that  in  many  horses  it  runs 
a  mild  course,  and  does  not  seriously  disturb  the  animal's  general 
health.  The  second  explanation  is,  that  while  glanders  left  to 
itself  is  a  very  virulent  and  fatal  complaint,  many  cases  of  it  are 
in  the  early  stage  cured  by  a  single  injection  of  mallein.  The  first 
explanation  is  probably  the  correct  one,  although  the  second  view 
is  held  by  a  number  of  veterinary  surgeons  in  this  country.  When 
the  mallein  test  is  applied  to  a  large  stud  of  horses  among  which 
glanders  has  existed  for  a  period  of  years,  it  frequently  happens  that 
a  notable  proportion  of  the  animals  react — perhaps  20  per  cent,  or 
more — although  for  a  number  of  years  previously  the  proportion  of 
animals  that  have  developed  symptoms  of  the  disease  may  have 
been  very  much  smaller  than  that.  It  is  this  experience  which 
justifies  the  view  that,  altogether  apart  from  any  curative  effect  of 
mallein,  many  cases  of  glanders  riin  ^  mild  course,  ai^d  ultimateljr 
end  in  complete  recovery. 
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Valuable  evidence  as  to  which  of  the  suggested  explanations  is 
the  correct  one  might  be  obtained  by  taking  a  large  stud  in  which 
glandera  has  been  in  existence  for  years,  and  dividing  the  horses  at 
random  into  two  equal  lots,  on  the  assumption  that  each  lot  would 
contain  an  approximately  equal  number  of  cases  of  glanders  in  the 
so-called  occult  stage.  All  the  hors^  in  one  of  the  lots  might  then 
be  tested  with  mallein,  and  afterwards  kept  under  observation  for  a 
year  or  more,  in  order  to  note  how  many  of  them  developed  exter- 
nal symptoms  of  glanders.  The  other  lot  would  be  left  untested, 
but  kept  under  similar  observation.  If  a  much  larger  number  of 
cases  of  clinical  glanders  manifested  themselves  in  the  lot  that  had 
not  been  tested  with  mallein,  the  fact  would  indicate  that  the  mallein 
had  actually  had  a  curative  effect  on  the  animals  of  the  other  lot.  It 
would  probably  be  difficult  to  obtain  the  sanction  of  the  ownev  of 
any  large  stud  to  have  the  plan  suggested  put  into  execution,  and  as 
a  pure  experiment  it  would  necessarily  be  very  costly. 

In  view  of  the  interest  attaching  to  the  question,  it  was  decided 
to  test  the  curative  effect  of  mallein  on  a  horse  manifestly  glandered. 
This,  of  course,  is  not  quite  the  same  problem  as  the  one  just 
discussed,  which  relates  only  to  the  alleged  curative  influence  of 
mallein  on  horses  that  appear  to  be  healthy  and  are  known  to  be 
glandered  solely  by  a  reaction  to  mallein.  But,  while  it  must  be 
admitted  that  glanders  might  be  curable  at  an  early  stage  and 
incurable  at  a  later  one,  the  difference  between  some  so-called 
occult  cases  of  glanders  and  others  of  clinical  glanders,  as  regards 
the  extent  of  the  disease,  is  not  great ;  and  assuming  that  the  former 
are  icurable  by  mallein,  one  would  naturally  expect  that  some  of  the 
cases  showing  external  symptoms  of  the  disease  ought  also  to  be 
amenable  to  this  treatment. 

An  opportunity  presented  itself  in  the  month  of  October,  1898, 
in  the  shape  of  an  aged  gelding  which  had  recently  developed 
clinical  symptoms  of  farcy.  ^  One  of  the  hind  legs  was  much 
swollen,  and  a  few  characteristic  farcy  "  buds  "  were  present  on  it. 

The  animal  was  tested  with  mallein  on  November  4,  and  it 
reacted  in  quite  a  typical  manner,  both  as  regards  the  rise  of 
temperature  and  the  characters  of  the  swelling  which  formed  at  the 
seat  of  injection.  The  rise  of  temperature  following  the  injection 
of  the  mallein  was  as  shown  below  : — 


Dogroos 

at  time  of  injection 

.     lOL-4 

V             f* 

8th  hour  afterwards 

.     103 

11          »» 

10th    „ 

.     104 

>♦               99 

12th    „        „ 

.     104-8 

n          >» 

14th     „         „             .         . 

.     105 

>»          » 

16th    „ 

.     105-4 

'  Faicj  is  quite  the  same  disease  as  glanders,  and  it  may  be  defined  as 
glanders  affecting  the  skin  or  subcutaneous  tissue.  With  rare  exceptions, 
horses  that  are  the  subjects  of  farcy  are  also  "  glandered,'*  in  the  sense  that 
tliey  have  glanders  nodules  in  their  lungs. 
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During  the  next  three  months  the  horse  was  submitted  to 
repeated,  gradually  increasing,  doses  of  mallein,  and  under  this 
treatment  it  appeared  to  make  a  complete  recovery.  The  injections 
were  then  stopped  for  a  month,  at  the  end  of  which  it  was  tested 
with  an  ordinary  dose  of  mallein  and  failed  to  react. 

On  the  assumption  that  the  horse  was  cured,  it  appeared  to  be 
of  interest  to  determine  whether  it  had  also  been  protected  by  the 
combined  effect  of  the  first  attack  of  farcy  and  the  large  doses  of 
mallein.  To  test  this  point  it  was  inoculated  into  one  of  its  veins 
on  June  13,  1899,  with  virulent  glanders  pus  from  a  guinea-pig, 
and  some  of  the  same  material  was  injected  under  the  skin  of 
the  neck.  An  ill- defined  swelling  formed  at  the  place  where  the 
material  had  been  injected  under  the  skin,  but  this  disappeared 
after  about  a  month.  The  animal  did  not  develop  other  external 
manifestations  of  glanders,  but  when  it  was  tested  with  1  c.c.  of 
mallein  on  June  23,  it  displayed  a  typical  reaction,  and  a  like  result 
was  obtained  when  the  test  was  repeated  on  July  7  and  22.  On 
each  occasion  there  was  a  large  swelling  at  the  seat  of  injection. 
The  temperature  after  the  test  on  June  23  was  as  follows  : — 

Degrees 

Temperature  at  time  of  injection        .        .        •        •  101 

„  after  6  hours 102 

»      0    „ 103 

„    12    „ 104-8 

tf  »    15    „ 105 

The  fact  that  the  horse  reacquired  the  power  of  reaction  to 
mallein  after  inoculation  with  virulent  glanders  bacilli  indicated 
that  its  previous  failure  to  react  was  due  to  its  having  really 
recovered  from  the  disease,  and  it  also  showed  that  it  had  not 
acquired  a  very  high  degree  of  immunity. 

The  horse  was  again  tested  with  1  c.c.  of  mallein  on  August  17, 
and  it  again  reacted  well,  the  temperature  rising  from  102*6®  to 
105*2°,  and  a  large,  slowly  disappearing  swelling  forming  at  the  seat 
of  injection. 

The  test  with  the  same  dose  was  repeated  on  September  14,  and 
the  reaction  this  time  was  less.  The  temperature  rose  from  102**  to 
104'6°,  but  the  local  swelling  was  small,  and  did  not  increase  after 
the  24th  hour. 

The  horse  was  tested  for  the  last  time  on  October  12,  and  on 
this  occasion  it  failed  to  react. 

A  few  days  after  the  last  test  it  was  observed  that  the  animal 
was  out  of  sorts,  and  it  soon  developed  pronounced  symptoms  of 
pleurisy  with  effusion.  It  died  on  October  22,  and  the  post-mortem 
examination  was  made  two  hours  afterwards. 

This  revealed  general  acute  pleurisy,  with  about  three  gallons 
of  liquid  in  the  chest.  The  lungs  contained  some  dozens  of  tubercles, 
each  about  the  size  of  a  barley-grain,  and  with  an  opaque  white 
centre.     No  other  lesions  of  glanders  were  discoverable. 

No  bacteria  of  any  kind  were  discoverable  with  tlie  microscope 
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in  the  inflamed  pleural  membrane,  or  in  the  liquid  in  the  chest,  and 
potato  and  other  media  inoculated  from  these  developed  no  growth. 
Moreover,  inoculation  experiments  with  the  tubercles  in  the  lungs 
and  with  the  liquid  in  the  chest  failed  to  infect  animals. 

It  was  unfortunate  that  the  case  was  complicated  by  the  onset 
of  an  attack  of  pleurisy,  which  was  probably  in  no  way  connected 
with  the  disease  (glanders)  from  which  the  horse  had  previously 
sofiered.  Acute  pleurisy  in  the  horse  is  sometimes  caused  by 
glanders  bacilli,  but  the  inoculation  experiments  prove  that  this 
case  was  certainly  not  of  that  nature. 

Reviewing  the  whole  history  of  the  case,  the  observations  would 
appear  to  show  that  this  horse,  although  showing  external  sjnnptoms 
of  farcy,  became  quite  cured  (or  recovered).  Afterwards,  when 
inoculated  with  virulent  glanders  bacilli,  it  again  contracted  the 
disease,  and  it  had  again  recovered  before  it  died  from  another 
cause.  It  wQuld  be  dangerous  to  infer  from  this  one  case  that 
mallein  exerts  a  curative  influence  on  glanders,  though  that  is  a 
perfectly  legitimate  interpretation  of  the  results.  It  ought  to  be 
pointed  out,  however,  that  the  quantity  of  mallein  used  was  very  large, 
and  that  the  period  over  which  its  administration  vras  spread  was  a 
long  one.  The  case,  therefore,  does  not  lend  much  support  to  the 
view  that  1  c.c.  of  mallein  used  for  the  purpose  of  diagnosis  may 
suffice  to  cure  an  attack  of  glanders  that  otherwise  would  have 
developed  until  it  caused  death. 

It  is  hoped  that  an  opportunity  to  repeat  the  experiment  on  a 
larger  scale  may  be  obtained  during  the  current  year. 

J.  MoFadybak. 
Boyal  Veterinary  CoUegei  London,  N.W. 
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REPORT  BY  THE  CONSULTING  CHEMIST  ON 
EXPERIMENTS  IN  WEED-PREVENTION  AT 
WOBURN. 

In  accordance  with  a  suggestion  made  by  Mr.  Albert  Pell,' the 
Botanical  Committee  of  the  Society  determined,  at  the  beginning  of 
last  year  (1899),  to  carry  out  inquiries  as  to  the  conditions  favour- 
able or  otherwise  to  the  spread  of  weeds  in  particular  localities. 
It  was  resolved  to  direct  attention,  in  the  first  instance,  to  two 
plants  in  particular,  viz.  wild  poppy  and  wild  oat,  in  order  to 
discover  what  practical  means  exist  for  checking  their  growth  or 
prevalence. 

The  recently  established  Pot  Culture  Station  at  Wobum  seemed 
to  present  special  facilities  for  the  solution  of  these  problems.  The 
system  of  growing  plants  in  pots  enables  a  large  number  of  experi- 
ments to  be  carried  on  side  by  side,  and  it  permits  of  the  employ- 
ment of  soils  other  than  those  of  the  immediate  locality — conditkHis 
which  are  not  to  like  extent,  or  with  such  facility,  afforded  by  field 
experiments.  Moreover,  in  an  inquiry  such  as  the  present,  where 
there  was  little  or  nothing  by  way  of  previous  experience  to  go 
upon,  the  experiments  had  to  begin,  so  to  say,  in  the  dark  ;  and  it 
is  desirable  to  try  in  such  cases,  at  the  outset,  a  number  of  different 
applications  or  methods  of  treatment,  in  the  hope  that  possibly  one 
or  the  other  may  prove  to  be  sufficiently  encouraging  in  its  results 
to  warrant  the  trial  of  it  on  an  extended  scale  in  the  field.  This  is 
one  of  the  great  advantages  of  the  "pot  culture"  system,  enabling, 
as  it  does,  a  selection  to  be  made  from  a  number  of  preliminary  or 
tentative  experiments,  for  subsequent  application  on  practical  lines. 
Though  the  inquiry  was,  as  stated,  fimited,  in  the  firat  instance, 
to  wild  poppy  and  wild  oat,  nevertheless,  as  there  were  facilities, 
the  actual  experiment  was  extended  to  the  case  of  two  other  weeds, 
both  of  them  prevalent  in  the  Wobum  neighbourhood,  viz.  wild 
onions  and  annual  chrysanthemum. 

The  experiments  were  carried  out  partly  in  zinc  pots  placed  on 
stands  within  the  wire  enclosure  of  the  Pot  Culture  Station,  and 
partly  in  earthenware  cylinders  sunk  in  the  ground  in  the  open. 
These  cylinders  were  simply  ordinary  earthenware  drain-pipes 
rather  o^cr  2  feet  in  depth  and  15  inches  in  diameter.  Three  such 
cylinders  and  eight  zinc  pots  were  set  apart  for  each  of  the  four 
kinds  of  weeds  in  question.  In  the  zinc  pots  the  weeds,  or  soil 
believed  to  abound  with  them,  were  grown  alone,  i,e.  without  a 
crop ;  in  the  cylinders  a  com  crop  (barley)  was  grown  along  with 
the  weeds* 
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1.  Wild  Poppy  (Papaver  Ehoeas). 

The  eight  zinc  pots  were  filled  on  May  1,  1899,  with  soil  from 
one  of  the  fields  of  the  farm  which  frequently  grows  poppies,  and, 
for  greater  certainty,  wild  poppy  seed  was  sown  as  well  on  May  11 
in  the  pots.  The  seed,  however,  is  one  with  a  very  hard  covering, 
and  it  was  found  very  slow  to  germinate.  Despite  these  precau- 
tions the  poppies  never  came  up  in  the  pots,  and,  so  far  as  these 
were  concerned,  the  experiment  was  a  failure.  Nevertheless,  as 
the  soil  grew  a  plentiful  crop  of  other  weeds,  observations  made  on 
these  may  not  be  without  point.  The  chief  weeds  that  appeared 
were  Veronica  (speedwell),  Senecio  (groundsel),  Chenopodium  (goose- 
foot),  Capsella  (shepherd's  purse),  and  Polygonum  avicuiare  (knot 
grass). 

With  the  eight  pots  the  treatment  was  as  follows  : — 

N08. 

1  &  2.  NothiDg. 

3  &  4.  Sprayed  with  ammonia  liquor  from  gas  works. 

5  &  6.  l>eated  with  salt  at  the  rate  of  6  cwt.  per  acre,  and 
subaeqaently  sprayed  with  a  2  per  cent,  solution  of  sul- 
phate of  copper. 

7  &  8.  Sprayed  with  caibolic  add  solution. 

The  gas  liquor  was  applied  on  July  12  3  it  was  diluted  with  its 
own  volume  of  water,  and  the  solution  actually  applied  contained 
1-47  per  oent.  of  ammonia  and  '22  per  cent,  of  sulphur.  50  cubic 
centimetres  per  pot  was  used.  By  that  time  the  weeds  afore- 
mentioned were  abundant  on  these  and  the  other  untreated  pots. 
The  gas  liquor  caused  Veronica  and  Senecio  (when  not  too  far 
advanced)  to  disappear  entirely.  CJienojyodium  and  Capsella  also 
were  partly  destroyed,  and  the  only  weed  entirely  unaffected  was 
Polygonum  avicuiare  (knot  grass). 

Salt  applied  on  May  1 1  at  the  rate  of  5  cwt.  per  acre,  dissolved 
in  water,  produced  absolutely  no  effect,  and  so  spraying  with 
sulphate  of  copper  was  subsequently  (July  1 2)  tried.  Some  of  the 
plants  had  some  of  their  leaves  browned,  but  the  weeds  were  none 
of  them  seriously  injured  when  they  had  reached  this  later  stage  of 
growth.  Carbolic  acid  solution  (1  per  cent.)  produced  even  less 
effect. 

This  being  so,  ammonia  liquor,  in  double  the  strength  of  the 
solution  used  above,  was  tried,  and  the  effect  of  this  was  to  shrivel 
up  all  the  weeds  with  the  exception  of  Chenojfodium  and  Poly- 
gonum, 

Meantime  the  three  cylinders,  filled  with  the  same  soil,  and 
sown  also  with  wild  poppy  seed,  were  planted  on  May  8  witli 
barley.  The  barley  grew  well  throughout.  One  cylinder  was  left 
tintraated,  one  was  to  be  sprayed  with  ammonia  gas  liquor,  and 
the  third  treated  with  salt  at  the  rate  of  5  cwt.  per  acre.  In  these 
experiments  the  poppy  plants  did  appear.  The  results  of  the  treat- 
ment on  the  other  weeds  were  much  as  in  the  case  of  the  pots. 
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Ammonia  liquor  (the  weaker  strength),  100  c.c.  per  cylinder,  and  salt 
did  not  injure  the  poppies  at  all. 

It  may  be  here  noted  that  in  another  experiment  detailed  later 
(wild  oats),  poppies,  though  not  specially  sown,  came  up  freely,  and 
their  luxuriance  was  much  increased  by  the  use  of  nitrate  of  soda. 

The  general  outcome  of  this  trial  was  to  show  that  gas  liquor 
used  in  its  full  strength  (containing  2 '93  per  cent,  ammonia)  would 
kill  all  the  weeds  mentioned  except  Polygonum  and  Chenopodium, 
The  practical  uselessness  of  salt  at  the  rate  of  5  cwt.  per  acre,  and 
of  carbolic  acid  (1  per  cent.)  and  sulphate  of  copper  (2  per  ceut), 
was  also  demonstrated. 


2.  Wild  Oats  (Avetia/atua). 

On  the  Wobum  farm  there  is  no  field  on  which  wild  oats 
flourish  regularly,  but  it  had  been  noted  on  Stackyard  Field  that  on 
plots  of  the  continuous  barley  series  where  ammonia  salts  (sulphate 
of  ammonia  and  muriate  of  ammonia)  had  been  freely  applied,  the 
land  itself  being  poor  in  lime,  while  the  barley  failed  under  the  con- 
tinuous and  heavy  manuring,  oats  both  wild  and  cultivated  came  up 
luxuriantly.  It  was  thought,  therefore,  to  determine  whether  treat- 
ment with  soluble  nitrogenous  salts  influenced  wild  oats  favourably 
or  not  under  ordinary  circumstances.  Hence  some  of  the  soil  of 
this  field,  though  not  from  the  exhausted  plots,  was  used  in  this 
experiment.  At  the  same  time  it  must  be  noted  that  wild  oats  are 
generally  found  on  stiff  lands,  and  not  on  sandy  land  like  that  of 
Wobum. 

As  in  the  former  case,  eight  zinc  pots  and  three  cylinders  were 
employed. 

Wild  oat  (Avena/attia)  seed  was  obtained  and  sown  in  both,  and 
barley  was  sown  in  the  cylinders  on  May  9,  but  not  in  the  pots. 

With  the  pots  the  treatment  was — 

1  &  2.  Nothing. 

8  &  4.  Sulphate  of  ammonia,  2  cwt.  per  acre. 

6  &  6.  Nitrate  of  soda,  2^  cwt.  per  acre. 

7  &  8.  Ammonia  gas  liquor. 

With  the  cylinders — 

No. 

1.  Nothing. 

2.  Sulphate  of  ammonia,  2  cwt.  per  acre. 
8.  Nitrate  of  soda,  2^  cwt.  per  acre. 

In  both  sets  the  wild  oats  came  up  well^  and  other  weeds  too. 
In  the  cylinders  wild  poppies  appeared  among  others. 

Sulphate  of  ammonia  and  nitrate  of  soda  were  applied  on 
June  21  and  22,  dissolved  in  water.  Ammonia  liquor,  of  the  same 
strength  as  in  the  wild  poppy  experiment  (1*5  per  cent,  ammonia 
and  '22  per  cent,  sulphur),  50  c.c.  per  pot|  was  applied  on  July  12. 
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As  this  did  not  affect  the  barley  crop  or  the  wild  oats,  a  dressing 
of  the  double  strength  was  given  on  July  29.  This  did  not  affect 
either  the  wild  oats,  Polygonum^  or  Chenopodium,  but  killed  the 
other  weeds  in  the  pots.  Nor  did  sulphate  of  ammonia  or  nitrate 
of  soda  affect  the  wild  oats  in  either  the  pots  or  the  cylinders. 
There  were,  however,  most  wild  oats  in  the  cylinder  to  which  no 
nitrogenous  salts  had  been  added  ;  and  what  was  remarkable  also 
was  that  wild  poppies  were  in  much  greater  abundance  where  sul- 
phate of  ammonia  and  nitrate  of  soda  had  been  used,  more  especially 
nitrate  of  soda,  and  the  barley  did  not  thrive  so  well  in  these  cases. 
The  general  conclusion  would  seem  to  be  that  nitrogenous  top- 
dressings  are  more  favourable  to  wild  poppy  than  to  barley,  and  less 
favourable  to  wild  oats  than  to  barley. 

3.  Wild  Onion  (AUitbm  mneaU), 

This  weed,  fortunately,  does  not  grow  on  the  Wobum  farm  ;  but 
on  a  farm  not  far  off,  of  stiff  character,  it  thrives  greatly,  and  is  a 
perfect  "  pest."  As  is  known,  wild  onion  grows  in  patches,  rather 
than  distributed  evenly  over  a  field. 

Six  zinc  pots  and  three  cylinders  were  utilised  for  this  experi- 
ment, being  filled  with  soil  from  a  field  of  the  farm  just  named. 
The  materials  tried  were  (I)  lime  at  the  rate  of  4  tons  per  acre, 
worked  into  the  top  soil ;  (2)  superphosphate,  at  the  rate  of  6  cwt. 
per  acre  ;  and  (3)  spraying  with  carbolic  acid  solution. 

In  neither  set,  however,  did  the  wild  onions  appear  during  the 
season,  though  their  presence  in  the  soil  was  proved  by  their 
suddenly  springing  up  in  December  after  the  experiment  was  over. 
Transplanting  of  actual  plants  from  the  field  was  tried,  but  did  not 
succeed  either.  Hence  there  would  be  nothing  to  record  but  for 
what  followed  subsequently,  and  which  may  lead  possibly  to  results  in 
the  future.  When  the  wild  onions  appeared  in  December  and 
grew  vigorously  it  was  determined  to  try  spraying  them  with  a  10 
per  cent,  solution  of  carbolic  acid.  This  was  done  on  December  13, 
the  solution  being  poured  on  the  soil  in  one  of  the  pots.  By 
December  20  the  plants  were  injured,  and  by  January  1  they  were 
all  dead.  This  by  itself  would  be  nothing  remarkable,  but  the 
interesting  point  was  the  action  on  the  soil.  From  the  time  of  the 
application  until  January  10  the  soil  smelt  distinctly  of  carbolic 
aciid,  but  by  January  20  the  smell  had  entirely  disappeared.  The 
drainage  water  was  collected  at  intervals  throughout,  and  by 
January  20  it  was  found  that  it  no  longer  gave  any  indication  of 
carbolic  acid  in  it.  It  now  remains  to  be  seen  whether  on  land  so 
treated  barley  can  be  successfully  grown  ;  for,  if  so,  seeing  that  wild 
onion  grows  in  patches,  it  would  be  quite  feasible  to  put  carbolic 
acid  solution  on  the  spots  affected,  let  the  land  lie  during  the  winter, 
and  by  spring — if,  as  in  the  case  of  the  experimental  pots,  the 
carbohc  acid  was  removed  from  the  soil — ^no  injurious  effects  from 
its  use  would  be  left,  and  barley  or  other  spring  crop  might  be 
sown. 

VOL.  XI.  T.  S.- '  41  I 
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This  is  what  will  be  done  with  the  experimental  pots  in  the 
coming  spring. 

4.  Annual  Chrysanthemum,  Yellow  Ox-eye,  or  Corn 
Marigold  {Chrysanthemum  segetum). 

This  weed,  again,  does  not  thrive  on  the  Wobum  farm,  but 
fields  on  adjoining  farms  suffer  greatly  from  it,  more  especially 
when  spring  corn  is  sown.  It  is  a  most  difficult  weed  to  get  rid  of 
and  comes  up  again  and  again,  even  cultivation  for  turnips  not 
seeming  to  eradicate  it.  The  wheat  crop,  however,  seems  strong 
enough  to  keep  it  down. 

Soil  from  a  field  of  one  of  the  above  farms  was  taken  and  filled 
into  ten  zinc  pots  and  three  cylinders.  In  this  instance,  though  no 
seeds  were  sown,  the  soil  did,  happily,  yield  the  desired  weed  in 
abundance.  Along  with  it  came  up  also  a  large  amount  of  spurry 
(Spergula  arvensis).  The  pots  had,  as  before,  no  com  crop,  and 
were  treated  as  follows  : — 

N06. 

1  &  2.  NotbiDp. 

8  «&  4.  Superphosphate,  6  cwt.  per  acre. 

6  &  G.  Sulphate  of  potash,  2  cwt.  ptr  acre. 

7  &  8.  Salt,  5  cwt.  per  acre. 

0  &  10.  Sprayed  with  sulphite  of  copper  (2  per  cent.)  solution. 

The  cylinders  were  treated  as  follows  : — 

No. 

1.  Nothing. 

2.  Lime,  2  tons  per  acre  before  sowiDg  the  barley. 

3.  Sulphate  of  iron. 

As  regards  the  pots,  it  will  suffice  to  say  that  while  superphosphate 
and  sulphate  of  potash  effected  no  good,  and  salt  seemed  only  to 
slightly  reduce  the  total  amount  of  weeds,  sulphate  of  copper  partly 
destroyed  the  spurry  but  not  the  chrysanthemum.  Ammonia  gas 
liquor  was,  on  July  12,  put  on  one  of  the  pots  where  other  treat- 
ment had  failed,  and,  in  the  half -strength  solution,  showed  signs  of 
doing  some  injury  to  the  weed.  It  was  then  applied  in  full  strength, 
i.e.  undiluted,  and  in  two  days  it  shrivelled  up  all  the  chrysanthemum 
and  spurry,  but  (as  in  other  experiments  noted  already)  did  not 
affect  the  Polygonum  (knot  grass).  As  no  corn  was  grown  in  these 
pots  it  could  not  be  said  what  the  effect  on  the  com  would  have 
been. 

It  was,  however,  in  the  case  of  the  cylinders  that  the  moat 
striking  effect  was  seen — viz.  that  which  resulted  from  the  applica- 
tion of  lime  at  the  rate  of  2  tons  per  acre,  the  lime  having  been 
lightly  mixed  with  the  top  soil  the  day  before  barley  was  sown  in  it. 
This  effect  is  clearly  shown  in  the  illustrations  opposite. 

While  chrysanthemum  and  spurry  were  very  abundant  in  the  two 
cylinders  1  and  3,  in  cylinder  2,  which  had  had  2  tons  of  lime  per 
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acre,  there  was  no  spurry  whatever,  and  only  four  small  plants  of 
chrysanthemum,  against  fully  twenty  in  the  other  cylinders.  In  these 
latter  the  weed  duly  flowered,  but  there  was  no  flowering  in  the 
lime- treated  cylinder.  The  barley  was  allowed  to  ripen  and  the  com 
was  weighed.  In  the  lime-treated  cylinder  there  was  three  times 
as  much  weight  of  barley  grain  as  in  the  untreated  one  where  the 
chrysanthemum  and  spurry  had  full  play. 

This  experiment  with  lime  proving  so  successful,  it  was  thought 
to  try  the  application  of  lime  to  one  of  the  pots  where  chrysan- 
themum had  alreadv  grown  strongly.     This  treatment  was  found  to 


lHastTations  showing  the  effect  of  applying  lime  to  soil  infested  with  annual  chrysanthemum,  and 
barley  sobseqnently  sown.  The  weed  is  very  prominent,  and  the  barley  stunted  witere  no  limo 
has  been  pat  on,  but  where  lime  has  been  applied  the  weed  is  almost  entirely  destroyed,  and  the 
barley  grows  well. 

injure  the  Spurry  considerably,  but  did  not  destroy  the  chrysanthemum. 
So  it  is  clear  that  lime,  to  be  effectual,  should  be  applied  before  the 
com  crop  is  sown. 

Sulphate  of  iron  did  not  prove  advantageous,  and  ammonia  gas 
liquor  tried  subsequently  injured  the  spurry  but  not  the  chrysan- 
themum. 

Experiments,  on  a  practical  scale,  by  applying  lime  before  a  com 
crop  is  sown,  might  now  well  be  tried  on  laud  infested  with  this 
weed. 

J.  Augustus  Voelcker. 

13  Hanover  Square,  London,  W. 
Febniary  24, 1900. 
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SECOND  REPORT  BY  THE  CONSULTING 

BOTANIST  AND  THE  CONSULTING  CHEMISt 

-ON  THE  GRASS   EXPERIMENTS   CONDUCTED 

BY  THE   SOCIETY. 

About  the  year  1894  the  attention  of  the  Society  was  called  to 
many  pastures  over  the  country  that  were  in  poor  condition,  and 
supplying  little  food  for  stock.  The  matter  was  referred  to  the 
Chemical  and  the  Botanical  Committees  with  the  view  of  institut- 
ing experiments  for  the  improvement  of  such  pastures.  In  1895 
the  members  of  the  Council  were  invited  to  ascertain  whether  there 
were  any  suitable  and  available  pastures  in  their  respective  districts 
on  which  experiments  could  be  carried  on.  The  various  localities 
which  were  in  this  way  suggested  were  visited  by  the  Consoltiug 
Chemist  and  the  Consulting  Botanist  of  the  Society,  with  the  view  of 
determining  the  nature  and  condition  of  the  existing  vegetation,  the 
character  and  composition  of  the  soil,  and  the  relation  the  proposed 
experimental  fields  had  to  the  neighbouring  pastures. 

The  result  of  these  inquiries  led  to  the  selection  of  twenty-two 
fields  in  eleven  different  counties  of  England,  fairly  spread  over 
the  country  from  Hampshire  to  Durham,  and  from  Essex  to  Here- 
ford. These  sites  were  representative  of  much  of  the  pasture  in 
the  districts  in  which  they  were  situated. 

Nearly  every  field  selected  had  as  its  predominant  grass.  Twitch 
or  Bent  Grass  {Agroatis  vulgaris^  With.).  This  is  perhaps  the  most 
worthless  grass  in  our  British  pastures.  It  is  the  last  to  be  eaten 
by  stock,  and  is  then  eaten  only  when  there  is  no  other  food  to  be 
had.  Stock  prefer  Yorkshii-e  Fog  {Holcua  lanatus^  linn.)  to 
Twitch.  .  But  it  should  be  noted  that  both  Twitch  and  Fiorin 
{Agrostis  alba,  Linn.)  when  made  into  hay  are  eaten  and  are 
nutritious.  Some  of  the  experimental  fields  had  scarcely  any  other 
grass  than  Twitch  in  the  pasture,  and  in  them  the  creeping  stems 
or  stolons  formed  a  spongy  mass,  an  inch  or  more  in  thickness, 
which  completely  smothered  all  other  vegetation.  Being  rejected  by 
animals,  every  plant  in  the  pastures  produces  seed.  The  small  seed 
is  easily  blown  about  by  the  wind,  and  consequently  this  grass  is 
one  of  the  earliest  to  take  possession  of  land  allowed  to  tumble 
down. 

Next  to  Twitch,  several  of  the  pastures  contained  a  large  propor- 
tion of  Yorkshire  Fog  ;  and  other  grasses  not  favourites  with  stock, 
such  as  Dog's-tail  (Cynoswrus  cristatusj  Linn.),  Sweet  Vernal 
(Anthoxanthum  odoratum,  Linn.),  and  Brome  Grass  (Bromus  moUisy 
Linn.)  were  frequent. 

Three  localities  were  overrun  with  weeds  which,  from  the 
poverty  of  the  soil,  were  small  and  starved  plants. 

In  some  places  the  vegetation  consisted  of  good  grasses,  but 
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they  were  stunted  and  wiry.     The  soil  was  thin  and  exhausted,  or 
was  liable  to  be  dried  up  in  hot  seasons. 

To  obtain  a  better  plant  it  was  resolved  to  re-sow  without 
breaking  up  the  surface,  or,  as  it  is  sometimes  called,  to  "  renovate  " 
with  the  seeds  of  better  grasses.  In  the  case  of  the  pastures  that 
were  composed  almost  entirely  of  Twitch,  attempts  were  made  to 
break  up  the  matting  of  stems  covering  the  surface  of  the  soil  by 
light  harrowing  and  cross- harrowing,  a  somewhat  costly  operation. 
The  torn- up  stems  were  removed  from  the  field  and  burnt.  It  was 
unfortunate  that  the  spring  and  summer  of  1896  were  hot  and  dry, 
and  consequently  the  small  seeds,  having  to  germinate  above 
ground,  were  dried  up  and  killed  before  the  roots  got  possession  of 
the  soil.  In  a  few  cases  the  sowing  was  repeated  in  the  following 
year,  but  unhappily  with  similar  results.  This  part  of  the 
experiments  was,  consequently,  a  complete  failure,  and  no  modifica- 
tion was  obtained  in  the  composition  of  the  pasture.  The  breaking 
up  of  the  matted  stems  of  the  Twitch  produced  satisfactory  results 
in  the  pastures  where  this  was  done. 

The  majority  of  the  soils  in  the  experimental  fields  were  clayey, 
grading  from  stiff  clays  to  clay-loams.  Two  were  sandy  loams. 
The  soils  were  analysed,  and  their  defects  as  shown  by  the  analyses 
were  kept  in  view  in  the  manurial  applications.  The  manures 
employed  in  the  experiments  were  basic  slag,  either  alone  or  with 
kainit,  and,  in  a  few  cases,  with  nitrate  of  soda  in  addition,  lime, 
bones,  salt,  and  dung.  The  quantities  are  specified  under  each 
experiment. 

The  experiments  were  conducted  on  plots  of  one  acre  each  in  the 
part  of  each  field  selected  as  being  most  suitable  for  the  purpose. 
The  plots  were  usually  marked  out  by  short  posts  driven  in  at  the 
comers,  but  a  more  efficient  plan  was  employed  by  Mr.  Frankish  at 
Limber,  Brocklesby,  Lincolnshire,  by  running  a  draining  plough 
round  the  boundaries  of  each  plot.  The  plots  were  not  further 
separated  from  the  remainder  of  the  field,  the  stock  not  being  in  any 
way  hindered  from  aocess  to  them. 

The  experimental  fields  have  been  visited  by  the  Chemist  and 
Botanist  of  the  Society  each  year  since  the  experiments  were 
initiated,  and  the  results  have  been  noted.  In  the  first  Report  on 
these  experiments,  published  in  March,  1898,  in  Vol.  IX.  of  the 
Society's  Journal,  pp.  137-172,  will  be  found  details  of  the  state  of 
the  pastures  in  which  the  experiments  were  carried  on,  the  analyses 
of  the  soils,  and  the  plan  of  each  experiment,  with  the  general  con- 
clusions arrived  at  to  the  close  of  1897.  The  present  Report  deals 
^th  the  results  of  these  experiments  during  the  four  years,  1896-99, 
in  which  they  have  been  carried  on.  A  letter  with  inquiries  was 
sent  in  January,  1900,  to  the  gentlemen  who  were  locally  carrying 
on  the  experiments.  The  answers  received,  together  with  the 
official  reports,  have  been  digested  for  the  present  Report. 

1,  2,  8.  Of  the  plots  mentioned  in  the  Report  of  1898,  Nos.  1,  2 
(Bedfordshire),  and  3  (Essex)  are  experiments  in  laying  down  to 
pasture  which  are  not  guflSciently  advanced  to  report  upon  finally. 
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4.  Cheshire. — Tatton  Park,  Elnutsford. 

The  soil  is  a  good  loam,  in  some  places  very  thin.  A  portion 
railed  off  was  broken  up  and  cultivated  for  four  years,  two  years  in 
grain  and  two  in  roots.  Perennial  grass  seeds  were  laid  down  with 
the  last  grain  crop  and  a  good  pasture  of  vigorous  grasses  followed. 
The  pasture  of  the  Park  consists  mostly  of  Twitch,  which  has  formed 
with  its  prostrate  stems  a  thick  matted  covering  to  the  soil  and 
has  almost  extinguished  all  other  vegetation.  Experiments  had 
been  carried  on  for  some  years  in  the  Park,  and  it  was  found  that 
lime  and  basic  slag  had  been  very  beneficial ;  and  consequently  lime 
had  been  spread  over  considerable  areas  of  the  Park  with  manifest 
advantage.  A  portion  was  selected  for  experiment  which  had  been 
limed  about  fourteen  years  previously,  and  the  benefit  obtained  was 
still  visible  in  the  greener  colour  of  the  area  and  the  more  thorough 
eating  of  the  pasture  by  the  stock.  Five  acres  were  selected  from 
this  area,  and  they  have  been  treated  per  acre  as  follows  : — 

1.  Harrowed  and  re-seeded. 

2.  4  tons  of  Buxton  lime,  applied  December,  1895  ;  cost  21.  Ss, 

3.  5  cwt.  of  basic  slag,  applied  December,  1895,  and  5  cwt. 
October,  1896  ;  cost  I9s,  6d 

4.  5  cwt.  of  basic  slag,  applied  March,  1896,  and  5  cwt. 
March,  1897  ;  cost  19s.  6d. 

5.  No  manure. 

Dung  was  applied  to  the  right  half  of  each  plot  throughout. 
This  made  a  manifest  gain  over  and  above  the  benefit  from  the  other 
manures. 

The  harrowing  was  a  great  gain  to  the  plot,  no  less  than  fifty 
loads  of  the  matted  stems  of  the  Twitch  being  removed  in  this 
operation.  The  seeds  sown  did  not  get  possession  of  the  ground, 
but  in  course  of  time  the  blown  seeds  filled  up  the  bare  spaces. 

The  lime  plot  was  distinctly  the  best  in  1897,  exhibitin&r  a  fresh 
greenness  that  separated  it  from  the  other  plots  ;  in  1898  it  was 
well  eaten  down,  and  this  was  its  characteristic  also  in  1899. 

The  basic  slag  plots  showed  no  difference  between  application 
in  the  winter  and  in  the  spring.  In  1897  these  plots,  though  much 
improved,  were  not  equal  to  the  lime  plot.  In  1898  the  dunged 
halves  had  given  a  greater  yield  and  were  more  eaten  down  than 
the  undunged  halves.  This  was  also  the  case  in  1899,  and  they  all 
still  continued  inferior  to  the  lime  plot. 

5.  Cheshire. — Smoker  Field,  Tabley  Grange,  Knutsford. 

The  soil  is  a  light  sandy  loam.  The  analysis  showed  that  the 
soil  had  very  little  vegetable  matter  for  a  grass  field,  was  deficient 
in  lime,  and  had  almost  no  phosphoric  acid. 

Four  plots  of  one  acre  each  were  staked  off  and  were  treated  in 
the  following  manner  : — 

1.  4  tons  of  lime  ;  cost  iOs. 

2.  8  cwt.  of  basic  slag  ;  cost  20». 

3.  5  cwt.  of  boiled  bones  ;  cost  20*. 

4.  No  manure. 

The  upper  half  of  each  plot  had  an  application  of  dung  in  April, 
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1896,  at  the  rate  of  15  loads  per  acre  ;  and  the  half  of  this  dunged 
portion  was  harrowed  throughout  and  re-seeded.  The  harrowing 
was  done  in  January,  1896,  and  the  mineral  manures  were  applied 
immediately  the  harrowing  was  finished.  The  seeds  were  sown  in 
April. 

The  harrowed  portion  at  the  dunged  end  of  the  plots,  and  occupy- 
ing a  quarter  of  the  whole,  had  a  younger  growth  of  grass  which 
the  stock  liked. 

The  lime  could  be  detected  as  helping  the  pasture  in  the  autumn 
of  1896,  but  in  1897  it  produced  a  greener  and  fresher  appearance, 
and  this  part  of  the  field  was  more  eaten  down  than  any  other  plot. 

The  basic  slag  also  made  some,  but  only  a  very  little,  impression 
on  the  crop,  and  the  plot  was  fairly  eaten  down. 

The  boiled  bones  did  not  appreciably  modify  the  pasture. 

Believing  that  the  experiment  was  finished  with  the  experience 
of  the  1897  growth,  Mr.  Ash  worth  had  the  field  broken  up,  and  he 
reports  as  to  the  influence  of  the  manuring  on  the  subsequent  crops. 
In  1898  the  field  was  in  com ;  the  influence  of  the  lime  could  be 
traced  in  the  crop  to  almost  an  inch,  and  scores  of  farmers  noticed 
this.  In  the  following  year,  1899,  the  field  had  a  potato  crop,  and 
the  limed  plot  had  almost  double  the  crop  of  the  rest  of  the  field. 
The  plot  with  boiled  bones  came  next  to  it.  Mr.  Ashworth  adds 
that  from  his  experience  he  does  not  believe  that  anything  will 
exterminate  the  "  Fog  Bent "  {Agrostis  vidgaris,  Linn.)  short  of 
ploughing,  cleaning,  and  re-seeding,  and  this  opinion  is  certainly 
borne  out  by  the  experiments. 

8.  LixcoLXSHiRE. — Mill  Plats  Field,  Limber,  Brocklesby. 

The  soil  is  sandy  with  some  clay,  and  is  fairly  deep  with  a  clay 
subsoil. 

The  analysis  of  the  soil  showed  it  to  be  deficient  in  lime,  to  have 
a  good  proportion  of  phosphoric  acid,  but  not  much  potash,  and  to 
be  poor  in  nitrogen  and  vegetable  matter.  The  manures  applied 
per  acre  were  the  following  : — 

la  and  16.  Harrowed  for  re-seeding. 

2a.  8  cwt.  of  basic  slag. 

2b.  4  cwt.  of  mineral  superphosphate. 

8a.  6  cwt.  of  basic  slag  and  3  cwt.  of  kainit. 

36.  3  cwt.  of  mineral  superphosphate  and  3  cwt.  of  kainit. 

4a  and  46.  4  cwt.  of  bone  meal. 

5a  and  56.  12  loads  of  dung. 

The  6  plots  had,  in  addition  to  the  manures  specified,  a  dressing 
of  lime  at  the  rate  of  4  tons  per  acre.  The  lime  was  put  on  in 
January,  1896,  the  artificial  manures  early  in  February,  and  the 
dung  rather  later. 

The  addition  of  the  lime  to  the  6  plots  had  a  marked  eflect  by 
greatly  improving  the  quality  of  the  herbage,  which  was  manifested 
by  the  way  in  which  the  stock  kept  it  down.  The  harrowing  of 
plot  No.  1  induced  a  growth  of  new  plants  to  spring  up,  and  made  the 
pasture  more  palatable  to  the  stock,  and  this  was  especially  so  in 
the  limed  half.    The  seeds  that  were  sown  never  got  possession  of 
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tho  ground,  and  did  not  in  the  least  modify  the  pasture.  In  1899 
plot  No.  la  had  returned  to  the  state  it  was  in  before  the  plot  was 
harrowed.  No.  lb  is  still  in  better  condition  from  the  application  of 
the  lime. 

The  basic  slag  plot  was  in  1897  decidedly  improved,  but  it  did 
not  equal  the  other  half  of  the  same  plot  which  had  on  it  superphos- 
phate and  lime.  In  1898  the  relative  position  of  these  two  manures 
was  reversed.  The  basic  slag  was  best  and  continued  so  in  1899. 
In  both  parts  of  the  plot  there  was  a  considerable  quantity  of  white 
clover. 

The  plot  with  basic  slay  and  kainit  had  in  1897  a  good  deal  of 
clover  and  the  herbage  was  distinctly  improved,  and  this  improve- 
ment increased  in  the  following  year.  The  plot  was  kept  closely 
eaten  down,  and  this  continued  to  be  its  condition  in  1899. 

The  miTv&ral  superphosphate^  kainit,  and  lime  plot  produced  a  fairly 
heavy  crop,  but  it  did  not  find  favour  with  the  stock  and  remained 
somewhat  rough  throughout  the  season  1897,  and  this  continued  to  be 
its  condition  through  the  two  years  that  followed. 

The  bone  meal  produced  no  apparent  good  in  1897,  but  the  in- 
fluence of  the  lime  on  the  half  to  which  it  was  applied  was  shown 
in  the  appearance  of  some  clover,  and  the  more  thorough  way  in 
which  the  plot  was  eaten  down.  The  bone  meal  without  the  lime  pro- 
duced no  obvious  alteration.  In  1898  there  was  a  slight  improvement 
from  the  bone  meal  alone,  but  the  twitch  and  other  grasses  were  not 
improved  in  quality  and  were  left  by  the  stock  to  grow  and  seed. 
The  limed  portion  was  decidedly  better,  but  there  were  patches  of 
untouched  Twitch  and  Yorkshire  Fog  in  it. 

The  heaviest  crop  in  the  experimental  plots  was  produced  by  the 
dun^y  and  specially  on  the  limed  half.  This  was  obvious  in  1897, 
but  much  more  so  in  1898.  There  was  a  compact  growth  of  white 
clover  over  the  plot,  and  the  herbage  was  closely  eaten  down.  The 
clover  was  abundant  in  both  halves  of  the  plot,  but  was  more 
luxuriant  in  the  limed  half.  The  contrast  of  this  plot  to  the  un- 
manured  portion  beyond  was  very  remarkable.  In  1899  this  plot 
showed  the  same  characteristics. 

The  judgment  of  Mr.  Frankish  as  to  the  experiments  is  that  the 
lime  has  produced  a  marked  improvement,  and  after  it  the  farm- 
yard manure.  But  beyond  these  he  does  not  attach  much  value  to 
any  of  the  other  applications,  and  their  influence  is  decidedly 
becoming  exhausted.  The  white  clover  is  increased  on  all  the  plots 
to  which  the  lime  was  applied,  and  these  poHions  are  more  grazed 
by  the  stock.  Some  of  the  neighbours  have  made  inquiries  as  to 
the  experiments,  and  several  have,  as  a  result,  been  experimenting 
with  basic  slag. 

7.  Northamptonshire. — Willow  Field,  Home  Farm,  Laxton 
Park,  Stamford. 

The  soil  is  a  strong  clay  loam  with  fragments  of  oolitic  limestone 
scattered  through  it,  and  resting  on  a  heavy  clay  subsoil.  At  the 
bottom  of  the  field  it  becomes  a  stifle,  dark,  clay  loam.  The  grass 
}i!Vd  b^en  laid  down  for  seven  or  ei^ht  years,  but  was  so  inferior 
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that  part  had  been  ploughed  up.  From  the  remainder,  consisting 
of  about  six  acres,  four  plots  of  an  acre  each  were  selected  and 
given  to  experiment  upon.  The  grasses  were  starved,  having  only 
a  few  inches  of  clay  loam  to  live  on. 

The  analysis  of  the  soil  showed  that  it  had  plenty  of  vegetable 
matter,  potash,  and  nitrogen,  with  a  great  deal  of  lime,  and  a  fair 
amount  of  phosphoric  acid.  The  portion  of  the  field  selected  for 
experiment  was  divided  into  four  plots  of  an  acre  and  a  half  each, 
one  being  without  manure.     The  others  were  treated  as  follows  : — 

1.  12  loads  of  dung. 

2.  18  loads  of  road  scrapings. 

3.  8  cwt.  of  basic  slag. 

The  manures  were  applied  in  January,  1896.  Mr.  Hornsby 
applied,  to  a  strip  running  along  the  end  of  each  plot,  salt  at  the 
rate  of  5  cwt.  per  acre,  but  this  has  not  produced  any  change.  No 
indication  of  improvement  was  discernible  in  any  of  the  plots  in  the 
autumns  of  1896  and  1897,  but  in  1898  the  basic  slag  had  a  heavier 
yield,  with  a  fair  amount  of  white  clover.  In  January,  1899, 
Mr.  Hornsby  applied  basic  slag  again  to  this  plot  at  the  rate  of 
8  cwt.  to  the  acre.  This  plot  continued  to  improve  in  1899,  leaving 
the  ground  well  covered  with  grass  intermixed  with  an  abundance 
of  clover,  both  white  and  alsike. 

The  dung  had  decidedly  bettered  the  pasture  in  1898,  though  it 
was  much  inferior  to  the  basic  slag.  On  May  5,  1899,  a  consider- 
able dressing  of  wood  ashes  was  added  to  this  plot,  but  this  did  not 
further  improve  the  pasture. 

The  road  scrapings  slightly  modified  the  plot  in  1898.  On 
February  21,  1899,  20  loads  of  soil  mixed  with  lime  were  applied  to 
this  land,  which  further  acted  on  the  crop,  though  the  plot  was  not 
80  good  as  the  dung  plot. 

8.  Northamptonshire. — Laxton  Park,  Stamford. 

The  soil  is  a  thin  Ipam,  resting  on  a  stiff,  impenetrable  subsoil. 
The  herbage  consists  chiefly  of  Twitch,  with  lesser  quantities  of  York- 
shire Fog,  Sweet  Vernal  and  Dog's-tail,  and  large  patches  of  Brome 
grass.  The  turf  is  very  compact,  and  covered  by  the  creeping  stems 
o!  the  Twitch.  There  was  scarcely  any  clover  in  the  park.  Four 
acres  were  selected  for  experiment,  and  the  following  manures  per 
acre  were  applied  in  January,  1896  : — 

1.  8  cwt.  of  basic  slag. 

2.  2  tons  of  gas  lime. 

3.  12  loads  of  dung. 

4.  4  cwt.  of  mineral  superphospate. 

On  the  basic  slag  plot  a  quantity  of  clover  has  appeared,  and  the 
grasses  were  increased  in  quantity  and  improved  in  quality.  In 
1898  the  clover  had  greatly  increased  and  the  plot  was  well  eaten 
down  by  the  stock.  In  March,  1899,  3  cwt.  of  superphosphate  was 
added  to  the  plot  and  1  cwt.  of  nitrcr*^  of  soda.  Mr.  Hornsby 
reports  that  the  ground  is  better  covered  witn  herbage,  and  it  is  eaten 
down  very  clean. 

The  (fas  lime  killed  much  of  the  herbage,  and  the  bare  spqt^ 
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were  occupied  by  young  grasses  naturally  sown.     A  little  clover 
appeared  and  the  plot  was  very  green. 

The  dung  induced  a  vigorous  growth  in  the  pasture,  the  larger 
grasses  making  a  good  show.  This  was  maintained  in  1898  and 
1899,  though  the  plot  was  yet  far  behind  the  basic  slag  one. 

The  super phoapliate^  like  the  dung,  produced  a  more  vigorous 
growth  ;  in  1898  the  plot  had  not  so  strong  a  growth,  and  it  was  no 
bettor  in  1899,  though  it  was  still  markedly  superior  to  the  rest  of 
the  park. 

In  answer  to  the  inquiries  sent  to  him,  Mr.  Hornsby  says  that 
all  the  manures  did  some  good  for  the  first  year,  but,  with  the 
exception  of  the  basic  slag,  they  showed  symptoms  of  exhaustion 
after  the  second  year.  He  adds,  however,  that  the  dung  plot 
continues  to  look  green. 

The  stock  have  eaten  all  the  plots  better  than  where  no  manures 
were  applied,  but  the  basic  slag  plots  have  been  throughout  the  best 
and  the  most  liked. 

The  experiments  have  been  helpful  in  dealing  with  other  pastures, 
for  the  remarkable  benefits  following  the  use  of  basic  slag  have  led 
to  the  use  of  it  on  all  the  other  pasture  lands  in  Mr.  Hornsby's 
occupation.  The  plot  in  the  park  where  the  basic  slag  was  used  in 
1896  has  steadily  improved  year  by  year,  and  through  the  dry 
summer  of  1899  there  was  certainly  more  white  clover  and  better 
pasture  than  in  any  previous  year. 

The  farmers  in  the  neighbourhood  have  not  taken  much  interest 
in  the  experiments  as  a  whole,  but  from  the  occasional  visits  they 
have  paid  to  the  experimental  plots  they  acknowledge  the  value  of 
basic  slag,  though  they  say  it  is  too  expensive  for  them  to  use. 
Cases  are  specified  where  the  influence  of  the  basic  slag  in  the  ex- 
periments has  led  to  its  successful  employment  elsewhere. 

9.  Buckinghamshire. — Broadfield,  No.  2033a,  Home  Farm, 
Latimer.^ 

The  soil  is  a  light  loam,  8  inches  deep  ;  the  subsoil  is  a  heavy 
clay,  6  feet  deep,  resting  on  chalk.  The  field,  30  acres,  has 
been  in  grass  for  eighteen  years,  and  has  in  the  ordinary  course 
been  always  grazed. 

Lime  was  deficient  in  the  soil,  which  was  also  poor  in  phosphoric 
acid  and  nitrogen.  It  was  accordingly  resolved  to  make  up  these 
defects  in  the  manurial  applications.  Six  acres  were  set  apart  and 
they  were  treated  as  follows  : — 

1.  Pond  mud. 

2.  12  loads  of  dung. 

3.  5  cwt.  of  salt ;  cost  IO5.  * 

4.  3  cwt.  of  superphosphate  and  2  cwt.  of  kainit ;  cost  1 2s.  6<f. 

5.  8  cwt.  of  basic  slag  ;  cost  \U 

6.  No  manure. 

'  The  two  experiments,  9  and  10,  at  Latimer  were  not  visited  in  1899,  and 
Mr.  W.  Oalcott-Stokes,  who  was  good  enough  to  inspect  and  report  on  the 
plots  in  January,  1900,  has  only  recently  had  charge  of  the  estate,  and  was 
not  acquainted  with  the  previous  progress  of  the  experiments. 
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One-half  of  each  plot  had  2  tons  of  lime  applied  as  well  as  the 
manures  proper  to  the  plot.  The  lime  cost  21.  per  acre.  It  was 
applied  in  the  last  days  of  1895  and  the  first  of  1896,  and  the  pond 
mud  at  the  same  time.  The  other  manures  were  applied  on 
January  27,  1896,  except  the  dung,  which  was  not  applied  till 
February  8. 

The  drought  of  1 896  prevented  the  manures  from  taking  effect, 
except  in  the  case  of  the  dung  plot,  which  was  certainly  improved. 
In  1897  it  again  yielded  the  heaviest  crop,  and  in  1898  it  was  only 
behind  the  basic  slag.  Mr.  W.  Calcott-Stokes,  after  a  careful 
inspection  of  the  crops  on  January  19,  1900,  could  discover  no 
difference  between  the  experimental  crops  and  the  surrounding 
land. 

The  basic  slag  presented  a  good  growth,  with  a  considerable 
quantity  of  clover,  in  1897,  equal  to  that  of  the  dung.  In  1898 
there  was  a  heavy  crop  on  this  plot,  but  plants  of  white  clover 
showed  themselves  only  here  and  there.  This  plot  was,  in  1899, 
the  best  crop  on  the  field. 

The  superphosphate  and  kainit  yielded  a  crop  nearly  as  good  as 
the  basic  slag  in  1897,  but  in  the  following  year  it  was  not  so  good. 

The  pond  mud  in  1897  presented  scarcely  any  difference  from 
the  no-manure  plot.     It  was  somewhat  better  in  1898. 

The  salt  had  produced  no  result  either  in  increasing  the  amount 
of  food  or  in  improving  its  quality. 

The  lim^A  half  of  the  plots  exhibited  in  1897  a  clear  improve- 
ment in  the  quality  of  the  food.  In  the  half  of  the  no-manure  plot 
the  herbage  was  closely  grazed.  In  the  following  year  the  differences 
between  the  halves  of  the  plots  were  not  so  obvious. 

10.  Buckinghamshire. — Field  No.  2058,  Home  Farm,  Latimer. 

This  field  is  on  the  face  of  a  hill.  Under  cultivation  the  soil 
has  been  gradually  carried  towards  the  bottom.  On  the  upper  part 
of  the  field  it  is  very  thin,  a  clay  loam  scarcely  covering  the  chalk. 

The  nearness  of  the  underlying  chalk  gives  a  fair  amount  of 
lime  to  the  soil  in  this  field.  It  was  resolved  to  experiment  here 
with  six  1-acre  plots,  and  they  were  treated  as  follows  : — 

1.  10  loads  of  dung. 

2.  Fond  mud  and  lime. 

3.  2  tons  of  lime  ;  cost  15«.  6d 

4.  6  cwt.  of  basic  slag  ;  cost  15^. 

5.  6  cwt.  of  basic  slag  and  2  cwt.  of  kainit ;  cost  IZ. 

6.  3  cwt.  of  superphosphate  and  2  cwt.  of  kainit ;  cost  1 2^.  6(f. 
The  manures  were  applied  in  January,  1896,  except  the  dung, 

which  was  put  on  in  the  middle  of  February. 

The  very  dry  season  of  1896  prevented  the  manures  from  having 
any  visible  effect  on  the  pastures. 

The  dung  plot  produced  the  most  herbage  in  1897,  but  there 
was  no  clover  in  the  plot,  and  moss  was  abundant,  and  in  1898 
it  was  behind,  but  very  close  upon,  the  basic  slag  plots. 

The  basic  dag  decidedly  improved  the  plot  in  1897,  a  considerable 
quantity  of  clover  appearing,  and  in  1898  this  plot  produced  the 
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best  and  most  palatable  pasture.  The  addition  of  the  kainit  to  the 
basic  slag  made  no  appreciable  improvement  in  the  plot  as  compared 
with  the  basic  slag  alone. 

The  stiperphrosphate  and  kainit  made  a  good  show  in  1897, 
being  equal  to  the  basic  slag,  but  in  1898  it  fell  off  and  was  little 
better  than  the  rest  of  the  field. 

The  lime  plot  had  some  clover,  and  the  herbage  was  more 
palatable  in  1897,  but  it  did  not  show  much  improvement  in  1898 
over  the  unmanured  parts  of  the  field. 

The  pond  mxid  and  lime  produced  a  vigorous  but  patchy  growth 
in  1897,  but  did  not  maintain  this  in  1898. 

Mr.  W.  Calcott-Stokes  doubts  whether  any  real  gain  has  resulted 
from  the  experiments  at  Latimer,  but  he  is  unable  from  his  own 
knowledge  to  give  a  trustworthy  opinion.  The  tenants  on  Lord 
Chesham's  estate,  as  well  as  others  in  the  neighbourhood  of  the  two 
fields,  have  taken  some  interest  in  the  experiments. 

11.  Hampshire. — Woodgarston  Farm,  near  Basingstoke. 

The  soil  is  a  clay  loam,  with  a  stiff  clay  subsoil  resting  on  the 
chalk.  The  field  is  fifteen  acres  in  extent,  and  had  been  in  grass 
twelve  or  fourteen  years,  being  generally  fed.  It  is  on  high, 
exposed  ground  and  easily  bums  .up  in  a  dry  season. 

The  soil  had  a  fair  proportion  of  lime,  rather  little  potash,  and 
was  deficient  in  phosphoric  acid  and  nitrogen.  Six  acres  were  de- 
voted to  the  experiment,  and  the  following  manures  were  applied  :— 

1.  2  tons  of  lime  ;  cost  1/. 

2.  5  cwt.  of  superphosphate  and  2  cwt.  of  kainit ;  cost  lis.  6d 

3.  8  cwt.  of  basic  slag  ;  cost  1^. 

4.  15  loads  of  dung. 

5.  4  cwt.  of  dissolved  bones  ;  cost  \L  is, 

6.  This  plot  was  left  without  manure. 

The  manures  were  applied  in  January,  1896.  No  effects  were 
observable  that  year,  except  in  the  case  of  the  dung  plot,  which 
produced  the  largest  crop,  though  there  was  less  clover  than  in  some 
of  the  others.  In  1897  this  plot  showed  well,  being  next  to  that 
with  the  basic  slag  and  equal  to  the  limed  plot.  In  1898  it  fell  far 
short  of  these  two  plots,  but  was  decidedly  better  than  the  no- 
manure  plot,  while  in  1899  it  was  hard  to  distinguish  it  from  the 
no- manure  plot. 

The  siiperphospliate  and  kainit  plot  was  the  greenest  and 'most 
closely-eaten  plot  in  1897,  but  it  was  inferior  to  the  basic  slag  and 
the  lime  in  1898,  and  was  coming  very  near  to  the  no-manure  plot 
in  1899. 

The  basic  slag  plot  was  next  to  the  superphosphate  and  kainit  in 
1897,  was  decidedly  the  best  in  1898,  retained  that  position  in  1899, 
and  gives  promise  in  January,  1900,  on  the  testimony  of  Mr.  Wm.  B. 
Canning,  of  giving  a  better  result,  if  there  is  good  growing  weather 
in  the  coming  spring  and  summer,  than  the  lime  plot,  which  is,  how- 
ever, nearly  as  good. 

The  lime  plot  took  a  position  in  1897  next  to  the  basic  slag  and 
e()ual  to  the  dung  ;  in  the  following  year  it  maintained  its  position 
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relatively  to  tbe  basic  slag,  and,  through  the  exhaustion  of  the  dung, 
was  greatly  better  than  that  plot ;  in  1899  it  was  practically  equal 
to  the  basic  slag,  though  Mr.  Canning's  estimate  in  January,  1900, 
of  this  year's  growth  is  not  as  favourable  as  that  for  the  basic 
slag. 

The  dissolved  bones  plot  has  not  at  any  time  shown  an  improve- 
ment on  the  no-manure  plot. 

Mr.  Canning  further  reports  that  the  stock  do  not  appear  to 
have  shown  a  preference  for  any  particular  plot.  Since  the 
experiments  began  more  clover  has  appeared  in  the  lime  and  basic 
sla^  plots,  and  these  are  the  only  plots  in  which  the  manures  have 
shown  any  continued  improvement.  As  the  result  of  these  experi- 
ments basic  slag  has  been  applied  to  other  pastures  of  similar 
character,  but  the  benefit  is  not  apparent,  probably  owing  to  the 
dry  seasons.  No  interest  has  been  taken  by  the  neighbouring 
farmers  in  the  experiments,  and  they  have  made  no  practical  use  of 
them. 

12.  Durham. — Bell  Hills,  Binchester  Whins  Farm,  Bishop 
Auckland. 

The  soil  is  a  clay  loam,  resting  on  the  boulder  clay. 

The  soil  has  a  fair  proportion  of  potash,  phosphoric  acid,  and 
nitrogen,  but  is  deficient  in  lime.  The  field,  twenty-three  acres,  has 
been  in  grass  for  fifty  yi*ars,  and  has  been  grazed  with  cattle.  Five 
acres  were  selected  and  treated  as  follows  : — 

1.  12  loads  of  dung. 

2.  6  cwt.  of  basic  slag  and  2  cwt.  of  kainit. 

3.  No  manure. 

4.  8  cwt.  of  basic  slag. 

5.  2  tons  of  lime. 

The  manures  were  applied  in  January,  1896. 

The  d^mg  gave  an  improvement  in  1896  ;  in  1897  it  had  the 
heaviest  yield  of  grass,  though  there  was  not  much  clover  in  the 
plot.  Tlie  appearance  of  the  crop  was  no  doubt  due  to  the  dislike 
of  the  stock  because  of  the  presence  of  the  strong  farmyard  manure  ; 
in  1898  the  influence  of  the  manure  again  produced  a  heavy  crop, 
which  was,  however,  fairly  eaten  down  by  the  stock  ;  this  continued 
to  be  the  condition  of  the  plot  in  1899. 

The  basic  slag  and  kainit  plot  was  improved,  and  in  1897  was 
fairly  well  eaten  by  the  stock,  and  a  considerable  amount  of  clover 
app^ued  ;  in  1898  the  plot  did  not  commend  itself  to  the  stock  so 
much  as  some  of  the  other  plots,  so  it  presented  a  rougher  aspect, 
though  this  disappeared  in  the  autumn.  In  1899  the  stock  took  to 
the  plot  and  ate  it  well  down  ;  it  was  improved  in  quality  and  in 
produce  of  both  grass  and  clover,  but  was  not  equal  to  the  basic 
skg  alone. 

The  basic  slaj  produced  an  obvious  improvement  in  1896,  and 
this  continued  through  the  following  years,  so  that  in  1899  this  and 
the  adjoining  lime  plots  were  well  eaten  down  by  the  stock,  and  pre- 
sented a  very  satisfactory  improvement. 

The  lime  from  the  beginning  showed  that  a  great  improvement 
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in  the  quality  of  the  herbage  had  resulted  from  its  application,  and 
the  plot  has  been  all  through  the  experiments  a  favourite  one  with 
the  stock.  It  appeared  in  1899  to  have  produced  less  food  than  the 
basic  slag  plot ;  but  if  it  was  not  equal  to  that,  it  was  very  little 
behind  it. 

13.  Durham. — Sheep  Pasture,  Binchester  Whins  Farm,  Bishop 
Auckland. 

The  soil  is  similar  to  that  of  Bell  Hills,  but  of  a  poorer  quality. 
The  field  had  been  in  grass  for  eleven  years.  Three  acres  out  of  27 
were  selected  for  the  experiments. 

The  three  plots  were  treated  as  follows  : — 

1.  2  tons  of  lime. 

2.  No  manure. 

3.  8  cwt.  of  basic  slag. 

The  manures  were  applied  in  January,  1896,  and  the  time  plot 
presented  a  greener  aspect  than  the  two  other  plots  in  the  year  it 
was  applied  ;  in  1897  this  was  still  the  most  closely  eaten  down 
and  contained  a  good  deal  of  clover ;  in  1898  the  field  was  hayed 
and  the  examination  of  the  standing  hay  showed  that  the  quantity 
wa5  considerably  increased,  though  the  kinds  of  grasses  were  the  same 
as  in  the  rest  of  the  field.  Mr  Burkitt,  under  whose  management 
the  estate  is,  estimated  that  the  lime  plot  would  yield  3  cwt.  more 
hay  than  any  acre  in  the  unmanured  parts  of  the  field.  In  1899, 
the  field  being  again  in  pasture  had  another  2  tons  of  lime  applied, 
but  this  did  not  exhibit  any  additional  improvement,  the  plot  however 
maintained  its  superiority  over  the  unmanured  plot. 

The  basic  staff  was  not  so  obvious  in  its  action  in  the  year  it 
was  applied  as  the  lime  ;  but  it  has  since  continually  improved. 
White  clover  made  its  appearance  and  was  increased  in  1897, 
though  in  this  year  the  lime  plot  was  better  than  the  basic  slag  ;  in 
1898,  when  the  field  was  hayed,  this  plot  was  clearly  the  most  pro- 
ductive, Mr.  Burkitt  estimating  an  increase  of  6  cwt.  in  the  crop 
over  any  unmanured  acre  in  the  field  ;  in  1899  it  was  by  far  the 
best  plot  in  the  field. 

14.  Durham. — Wilkinson's  Land,  Binchester  Whins  Farm, 
Bishop  Auckland. 

There  is  a  thin  blackish  soil  at  the  surface,  followed  by  a 
mixture  of  clay  and  sand  and  a  more  sandy  subsoil.  This  is  a  very 
poor  soil,  apparently  neglected,  with  scattered  bushes  of  gorse  and 
white  thorn,  many  weeds  and  rushes,  and  having  as  its  principal 
grasses  Twitch  and  Yorkshire  Fog.  A  shilling  an  acre  would  pro- 
bably have  fully  represented  its  value  when  the  experiments  began. 

The  soil  proved  on  analysis  to  be  deficient  in  lime,  potash,  and 
nitrogen,  and  exceptionally  so  in  phosphoric  acid.  Six  plots  of  an 
acre  each  were  selected  from  the  most  suitable  part  of  the  fieldf 
and  they  were  treated  as  follows  : — 

1.  6  cwt.  of  basic  slag  and  3  cwt.  of  kainit. 

2.  4  cwt.  of  mineral  superphosphate  and  3  cwt.  of  kainit 

3.  4  cwt.  of  bone  meal. 

4.  15  loads  of  dung. 
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5.  4  tons  of  lime. 

6.  8  cwt.  of  basic  slag. 

The  upper  half  of  each  plot  was  harrowed  and  ro-seeded.  The 
harrowing  and  the  application  of  the  manures  was  done  in  January, 
1896,  and  the  re- seeding  in  March.  No  new  grasses  were  observed 
in  the  upper  half  of  the  plots,  but  the  harrowing  certainly  improved 
the  quality  of  the  pasture,  and  the  half  so  treated  was  more  closely 
eaten  by  the  stock. 

The  basic  slag  and  kainit  plot  did  not  show  any  gain  from  the 
addition  of  the  3  cwt.  of  kainit  to  the  6  cwt.  of  basic  slag  ;  indeed 
in  1897  there  was  very  little  improvement  over  the  no-manure  plot. 
In  1898  a  decided  improvement  was  manifested,  and  in  1899  it  was 
very  nearly  as  satisfactory  as  the  basic  slag  plot. 

A  good  deal  of  clover  appeared  in  the  superphosphate  and  kainit 
plot,  and  the  growth  of  the  grasses  was  more  vigorous  in  1898,  and 
this  was  still  better  in  1899  when  the  plot  was  nearly  equal  to  those 
on  which  the  basic  slag  was  put. 

There  was  little  gain  from  the  ho7ie  meal,  yet  through  the  three 
years  it  was  obviously  better  than  the  unmanured  field. 

The  dung  plot  was  the  best  plot  in  1896  ;  it  came  nigh  to  basic 
slag  in  1897,  and  maintained  the  same  positicm  in  1898  and  1899. 

The  lime  plot  showed  a  decided  gain  in  1896,  and  in  1897  it  was 
closely  eaten  down  by  the  stock.  In  1898  there  was  a  good  crop, 
very  palat-able  to  the  stock,  and  this  was  repeated  in  1899. 

The  basic  slag  showed  an  improvement  in  the  autumn  of  1896  ; 
the  value  of  the  manures  was  more  obvious  in  1897,  and  especially 
in  this  plot,  where  a  vigorous  growth  with  clovers  showed  itself  ;  in 
1898  it  held  the  fiist  place,  and  in  1899  it  easily  maintained  this 
position.  The  remarkable  advantage  gained  by  the  application  of 
basic  slag  was  so  convincing  to  the  farmer  that  he  has  applied  it  to 
the  whole  field. 

16.  Yorkshire. — Low  Ing,  New  Hall,  Barnsley. 

The  soil  is  a  clay  loam,  about  7  inches  deep,  resting  on  a 
greyish  clay,  and  was  shown  on  analysis  to  be  deficient  in  phosphoric 
acid.  Four  acres  were  selected,  and  the  following  treatment  was 
adopted : — 

1.  Harrowed  and  re -seeded. 

2.  4  cwt.  of  bone  meal. 

3.  6  cwt.  of  basic  slag  and  2  cwt.  of  kainit. 

4.  4  tons  of  lime. 

The  manures  were  applied  in  January,  1896.  The  plot  harrowed 
and  re-seeded  gained  nothing  by  the  new  seeds,  but  the  harrowing 
benefited  it  by  permitting  new  plants  from  blown  seeds  to  get  to 
the  soil.     The  field  was  mown  in  1896. 

The  6o?w  meal  does  not  appear  to  have  helped  the  pasture  in 
any  way.  In  1899  this  plot  contained  large  patches  of  Twitch  un- 
touched by  the  stock. 

The  basic  slag  and  kainit  showed  much  clover  in  1897,  and  was 
most  thoroughly  eaten  down  by  the  stock  ;  in  1898  there  was  a  very 
heavy  crop  with  a  thick  undergrowth  of  clover ;  and  in  1 899  the 
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improvement  was  maintained,  though  there  were  throughout  the 
plot  patches  of  Twitch  and  Yorkshire  Fog  rejected  by  the  stock. 

The  lime  showed  itself  in  the  improved  pasture  in  1897,  there 
being  a  heavy  crop,  but  as  yet  little  clover  ;  in  1898  the  condition 
of  this  plot  remained  the  same ;  the  composition  of  the  plot  was 
more  irregular  in  1899,  the  stock  leaving  large  patches  untouched^ 
and  there  being  still  little  clover. 

16.  Yorkshire. — Long  Tng,  New  Hall,  Barnsley. 
The  soil  is  a  clay  loam,  and  was  shown  by  analysis  to  be  deficient 

in  lime,  in  phosphoric  acid,  and  in  nitrogen.     Five  plots  of  one  acre 
each  were  staked  out  on  this  field  as  follows  : — 

1.  Harrowed  and  re-seeded. 

2.  4  cwt.  of  bone  meal. 

3.  6  cwt.  of  basic  slag  and  2  cwt.  of  kainit. 

4.  8  cwt.  of  basic  slag. 
6.  4  tons  of  lime. 

The  manures  were  applied  in  January,  and  the  harrowing  %as 
done  in  March  and  April. 

The  harrowing  improved  the  plot,  but  none  of  the  seeds  that 
were  sown  germinated. 

The  bone  meal  showed  little  gain  in  1897,  but  in  1898  it  was 
somewhat  better  than  the  rest  of  the  field,  and  this  was  still  obvious 
in  1899. 

The   bcLsic  slag  and  kainit   considerably  improved  the  plot  in 
1897  ;  in  1898  there  was  a  large  and  vigorous  growth  of  grasses  and   , 
clovers,  making  it  nearly  equal  to  the  plot  with  basic  slag  alone,  and  it 
retained  its  position  in  1899,  the  basic  slag  plot  alone  surpassing  it. 

The  basic  slag  in  1897  was  not  so  good  as  the  last-mentioned  plot, 
but  was  distinctly  better  in  1898 ;  it  was  decidedly  the  best  crop 
in  1899. 

The  lime  made  the  best  appearance  in  1897,  but  it  was  not  so 
good  as,  though  it  was  near,  the  two  basic  slag  plots  in  1898  ;  and  in 
1899,  though  the  yield  was  not  so  good  as  on  the  plot  with  the 
basic  slag  alone,  it  was  more  closely  eaten  down. 

17.  Yorkshire. — Castle  Field,  near  New  Hall,  Barnsley. 

The  soil  is  a  clay  loam,  about  8  inches  thick,  resting  on  a  clay 
subsoil.  It  is  a  poorer  soil  than  those  in  the  neighbouring  fields  of 
Low  Ing  and  Long  Ing. 

The  soil  was  deficient  in  lime  and  nitrogen.  Five  plots  were 
selected  and  the  following  treatment  per  acre  was  adopted  : — 

1.  6  cwt.  of  basic  slag  and  2  cwt.  of  kainit. 

2.  4  tons  of  lime. 

3.  8  cwt.  of  basic  slag. 

4.  4  cwt.  of  bone  meal. 

5.  Harrowed  and  re-sown. 

The  manures  were  applied  in  January,  1896. 

The  Inisic  slag  and  kainit  showed  the  best  results  in  1897,  and 
as  this  plot  was  next  to  the  untouched  field,  the  contrast  was 
striking.  The  farmer,  Mr.  McSparran,  estimated  the  unmanured 
field  as  worth  5^.  an  acre,  but  this  plot  he  estimated  at  20««      la 
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1898  the  basic  slag  alone  and  the  lime  equalled  this  plot,  and  these 
positions  were  retained  in  1899. 

The  lime  was  not  so  good  as  the  plots  with  basic  slag  in  1897, 
bat  it  improved  so  as  to  be  equal  to  them  in  1898,  and  it  maintained 
this  position  in  1899. 

The  &emc  slag  in  1897  was  not  so  good  as  the  basic  slag  and 
Icainit,  though  it  was  very  nearly  equal  to  it ;  this  position  it  gained 
in  1898,  and  it  was  looking  on  the  whole  the  best,  though  only 
by  very  little,  in  1899. 

The  bone  trieal  did  practically  no  good  in  1897,  and  in  1898  and 

1899  it  was  very  little  better  than  the  uumanured  portions  of  the  field. 

,  The  harrowed  and  re -sown  plot  benefited  from  the  harrowing  but 
not  from  the  seeding. 

Ill  his  answer  to  inquiries  Mr.  C.  Howard  Taylor  expresses  his 
conviction  that  bone  meal  does  very  little  good  to  such  pastures  and 
is  not  worth  while  applying  at  its  price.  Basic  slag  and  kainit, 
basic  slag  alone,  and  lime  have  each  been  advantageous,  relatively 
in  the  order  given,  the  benefit  being  more  in  the  improved  quality 
than  in  the  increased  quantity  of  the  herbage.  The  stock  lias 
shown  a  preference  for  the  plots  with  basic  slag  and  lime.  Mr. 
Taylor  says  tlio  experiments  have  been  of  great  service  to  himself  in 
his  treatment  of  other  pastures,  and  his  neighbours  have  taken  some 
interest  in  the  experiments  and  benefited  from  them. 

18.   Herefordshire. — Morton  Jeffries,  Hereford. 

Tlie  soil  is  a  firm  red  loam,  resting  on  a  subsoil  of  red  and  grey 
marl. 

The  analysis  showed  a  deficiency  in  the  soil  in  respect  of  phos- 
phoric acid  and  nitrogen,  but  there  was  ample  lime  and  a  good  pro- 
portion of  potash.  Seven  plots  were  selected  and  treated  per  acre 
as  follows : — 

1.  Seeds  skittered  over. 

2.  No  manure. 

3«.  3  cwt.  of  mineral  superphosphate,  and  2  cwt.  of  kainit. 
8^.  3  cwt.  of  mineral  superphosphate,  2  cwt.  of  kainit,  and  1  cwt. 
of  nitrate  of  soda. 

4.  4  cwt.  of  dissolved  boiics. 

5.  4  cwt.  of  bone  meal. 

6.  No  manure. 

7.  8  cwt.  of  basic  slag. 

i^.  4  cwt.  of  mineral  superphosphate. 

The  manures  were  applied  in  January,  1890,  except  the  nitrate 
of  soda,  which  was  put  on  later  in  the  spring. 

The  seeds  never  got  hold  of  the  soil. 

The  plot  with  sujyerphospliate  and  kainit  was  divided  into  two, 
and  to  one  half  was  added  some  nitrate  of  soda.  Neither  section  of 
this  plot  showed  much  modification  of  the  pasture  in  1896,  exccj)t 
that  the  nitrate  of  soda  somewhat  increased  the  amount.  In  1897 
the  field  was  hayed,  and  the  produce  of  this  acre  plot  was  20  cwt., 
2  qrs.,  1  lb.    The  heavy  crop  of  hay  exhausted  the  land,  and  afl'ected 

VOL.  XI.  T.  8. — 41  K 


Digiti 


zed  by  Google 


130  Second  Report  hy  the  Cmi»uUing  Botanist  and  the  Go^i^uUing 

the  pasture  of  the  following  year,  for  this  was  little  better  than  the 
no-manure  plots,  and  it  remained  in  this  position  in  1899. 

The  dissolved  bones  plot  was  hardly  as  good  as  the  bone  meal 
plot  in  1896,  and  in  1897  the  hay  from  this  plot  weighed  18  cwt, 
2  qrs.,  27  lb.  In  1898  this  plot  was  almost  on  a  level  with  the  no- 
manure  plot,  and  was  decidedly  poorer  than  the  bone  meal. 

The  bone  meed  has  been  better  than  the  dissolved  bones  through- 
out. There  was  little  show  in  1896  ;  in  1897  the  hay  from  this 
plot  weighed  19  cwt.,  2  qrs.,  16  lb. ;  in  1898  the  pasture  was 
much  better  than  that  to  which  dissolved  bones  was  applied,  and  in 
1899  it  maintained  this  position. 

The  basic  sla^  showed  a  decided  benefit  to  the  pasture  in  1896 ; 
in  1897  the  hay  from  the  plot  weighed  23  cwt.,  3  qrs.,  9  lb. ;  it  was 
by  far  the  best  plot  in  1898,  and  continued  so  in  1899. 

The  mhieral  superplwspJuite  showed  itself  active  in  1896,  and 
the  hay  from  the  plot  in  1897  weighed  20  cwt.,  2  qrs.,  18  lb.  The 
pasture  of  1898  was  good,  but  inferior  to  the  bone  meal  plot,  and 
this  continued  in  1899. 

There  were  in  the  series  two  no-manure  plots.  The  hay  taken 
from  the  one  in  1897  amounted  to  12  cwt.,  2  qrs.,  1  lb.,  and  from 
the  other  1 7  cwt.,  0  qrs.,  1 3  lb.  The  plot  that  had  the  seed  scattered 
on  it  yielded  18  cwt.,  2  qrs.,  27  lb. 

19.  Herefordshirb. — England's  Gate,  Field  No.  10,  Bodenham, 
Hereford. 

The  soil  is  a  reddish-brown  stiff  loam,  7  or  8  inches  deep, 
resting  on  a  red  or  grey  marl.  The  underlying  limestone  rock  comes 
often  very  near  to  the  surface. 

The  soil  has  a  deficiency  of  phosphoric  acid  and  of  nitrogen,  also 
of  vegetable  matter,  though  magnesia  is  present  in  considerable 
quantity.  Out  of  the  lower  part  of  the  field  of  21  acres  6  plots  were 
.selected,  and  were  treated  per  acre  as  follows  : — 

1.  Seeds  scattered  over. 

*J.  No  uianun'. 

\\,  4  cwt.  of  bont;  meal. 

4.  3  cwt.  of  mineral  superphosphate  and  2  cwt.  of  kaiiiit. 

5.  8  cwt.  of  basic  slag. 

6.  2  tons  of  lime. 

All  the  manures  were  applied  in  January,  1896.  The  scattered 
seeds  added  nothing  to  the  pasture.  The  dry  years  1896  and  1897, 
prevented  the  manures  from  showing  any  influence  on  the  herbage. 
In  1898  the  bask  slag  took  the  lead,  but  in  1899  it  fell  behind, 
looking  not  much  better  than  the  unmanured  portion  of  the  field. 

The  mineral  superphosphate  aiid  kainit  plot  was  very  nearly  equal 
to  the  basic  slag  one  in  1898  ;  but,  like  the  basic  slag,  it  fell  behind 
in  1 899,  and  showed  little  benefit  to  the  pasture. 

The  lline  made  only  a  slight  improvement  on  the  no-nianuro  plot 
in  18*J8  ;  but  at  the  beginning  of  1899  fifteen  loads  of  dung  wero 
applied  to  the  plot  and  consequently  increased  the  vigour  of  the- 
v  egctaiion  and  placed  it  above  all  the  others. 

The  bone  meal  made  little  impression  on  the  herbage    in  1 898» 


Digiti 


zed  by  Google 


Chemist  on  ilve  Grass  JExperiments  cwndncied  by  tlie  Society,  131 

though  the  plot  was  somewhat  better  than  the  lime  one,  but  in  1899 
it  was  better  than  the  plots  with  artificial  manures,  and  came  next 
to  the  heavily-dunged  lime  plot. 

20.  Herefordshire. — England's  Gate,  Field  No.  13,  Bodenham, 
Hereford. 

The  soil  is  a  thin,  poor  loam,  sometimes  doing  little  more  than 
covering  the  underlying  rock. 

The  soil  is  deficient  in  vegetable  matter,  nitrogen,  and  phos- 
phoric  acid,  and  is  rather  poor  in  lime.  Five  plots  were  selected 
from  this  field,  and  were  treated  per  acre  as  follows  : — 

1.  No  manure. 

2.  5  cwt.  of  salt. 

3.  4  cwt.  of  dissolved  bones. 

4.  8  cwt.  of  basic  slag. 

5.  4  tons  of  lime. 

The  salt  has  not  in  any  way  modified  the  herbage. 

The  basic  slag  showed  a  real  gain  to  the  pasture  in  1897,  which 
was  maintained  in  1898,  and  in  1899  it  was  decidedly  the  best  plot 
in  the  field  and  was  full  of  clover. 

The  dissolved  bones  made  little  change  in  the  pasture  in  1897,  in 
1898  the  plot  was  so  much  improved  that  it  equalled  the  basic  slag 
plot,  but  it  fell  so  low  in  1899  that  scarcely  any  improvement  could 
be  detected  above  the  no-manure  plot. 

The  lime  in  this  field,  where  the  analysis  of  the  soil  showed  only 
a  small  quantity  to  be  present,  produced  in  1897  a  decided  improve- 
ment, but  in  1898  this  was  not  maintained,  and  in  1899  the  plot 
still  fui-ther  retrograded,  moss  was  increasing,  and  the  plot  ap- 
pearcKl  to  be  reduced  to  the  condition  of  the  unmanured  portion  of 
the  field. 

In  answer  to  the  inquiries  addressed  to  Mr.  Arkwright,  it  is 
reported  that  the  effect  of  the  difl^erent  manures  has  not  been 
obvious,  chiefly  because  of  the  extraordinary  dix>ught  o£  the  last 
four  years.  In  field  No.  10  lx)ne  meal  has  done  best,  if  we  exclude  the 
produce  of  the  lime  plot,  which  had  the  farmyard  manure  applied 
in  1899.  The  basic  slag  has  not  produced  so  good  an  effect  in 
No.  10  field  as  it  has  done  in  No.  13  ;  and  this  success  in  No.  13  is 
attributed  to  the  presence  of  more  moisture  in  the  soil.  No 
distinct  preference  by  the  stock  has  been  observed  for  one  plot 
above  another.  There  has  been  a  decided  increase  of  clover  in  the 
basic  slag  plot,  and  to  some  extent  in  the  bone  meal  plot.  Basic 
slag  has  been  in  use  for  several  years  in  the  district  amongst  enter- 
prising farmers  on  wet  clay  or  retentive  soils,  and  with  wonderful 
effect.  Several  instances  are  given  of  the  tested  value  of  basic  slag. 
On  Stone  Farm,  Pencombe,  now  being  worked  by  Mr.  Arkwright, 
there  is  a  pasture  on  very  high  land,  about  COO  feet  above  sea-level, 
which  has  been  in  pasture  for  twenty- two  years.  In  1885  it  was 
liayed  and  yielded  6  cartloads  per  acre  on  12  acres.  It  was  hurdled 
and  fed  by  sheep  on  cotton  cake  and  home-grown  oats  and  in  1886 
the  produce  amounted  to  30  waggon  loads  per  acre.  No  manure  was 
given  to  it,  and  in  1887  it  went  back  to  its  original  state.     In  1888 
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it  was  dressed  with  5  cwt.  per  acre  of  basic  slag,  and  in  1889  the 
heaviest  crop  ever  seen  in  the  district  Avas  taken  off  it,  amounting 
to  31  waggon  loads.  It  is  believed  that  basic  slag  produces  the 
best  results  in  a  damp  soil.  Where  there  were  dry  parts  in  the 
field  there  was  no  gain. 

In  another  field  of  17  acres,  11  acres  had  7  cwt.  per  acre  applied 
in  the  autumn  of  1896.  In  that  year  the  11  acres  yielded  5  loads 
of  hay.  In  1897  the  produce  rose  to  20  loads,  and  in  1898  to  2i 
loads.  It  was  grazed  in  1899.  The  cattle  and  sheep  were  always 
on  the  1 1  acres  to  which  the  basic  slag  had  been  applied.  The  slag 
had  developed  an  extraordinary  growth  of  trefoil.  The  six  acres 
of  this  field  on  which  no  basic  slag  was  used  were  so  bare  that  the 
crop  was  not  worth  mowing. 

21.  Cambridgeshire. — Crow's  Fann,  Wilburton,  near  Ely. 

The  soil  of  the  selected  field  is  a  stiff  clay,  with  so  considerable 
an  amount  of  decayed  vegetable  matter  in  the  upper  layer  as  to 
make  the  soil  quite  black  for  2  inches.  This  thin  surface  layer  . 
under  a  hot  sun  becomes  very  hard.  About  9  inches  deep  the  sub- 
soil is  a  heavy  yellow  clay.  The  field  is  water-logged  in  winter  and 
a  dry  summer  hardens  it  and  burns  it  up. 

The  analysis  of  the  soil  showed  a  marked  deBciency  of  phos- 
phoric acid.  The  organic  matter  in  the  soil  is  abundant,  but  is 
unavailable  to  the  plant  because,  while  it  is  in  active  life,  the  sur- 
face layer  containing  this  decayed  vegetable  matter  is  baked  hard. 
There  is  plenty  of  lime  and  potash. 

The  field  consists  of  two  divisions — one  of  three  acres  and  the 
other  of  five.  The  three-acre  portion  was  re-seeded,  but,  owing  to  the 
dryness  of  the  season,  the  seeds  did  not  get  a  hold  of  the  soil.  One 
half  of  this  re-seeded  part  was  operated  upon  by  a  French  aerating 
plough,  which  opened  up  the  soil  a  few  inches  from  the  surface.  The 
turf  was  slightly  opened  by  the  sharp  cutting  edge  of  the  strong  iron 
lever  which  carries  the  underground  plough -point.  This  operation 
has  not  in  any  way  affected  the  herbage.  But,  in  December,  1898, 
12  tons  per  acre  of  dung  were  applied  to  these  two  plots,  and  they 
have  greatly  improved  with  this  treatment.  In  the  other  di\isi<Hi 
the  five  plots  of  one  acre  each  were  treated  as  follows  :  - 

1.  4  tons  of  lime. 

2.  8  cwt.  of  basic  slag. 

3.  No  manure. 

4.  6  cwt.  of  basic  slag  and  3  cwt.  of  kainit. 

5.  3  cwt.  of  supeq)ho5phate,  2  cwt.  of  kainit,  and  1  cwt.  of  nitrate 
of  soda. 

The  manures  were  applied  in  April,  1897.  Before  the  end  of  the 
year  their  influence  was  apparent.  The  mijyerphoHjyfuUe,  kainit^  and 
nitrate  oj  soda  application  was  most  speedy  in  its  action,  producing  a 
heavy  growth  of  dark-green  grasses  with  a  little  clover.  When  the 
stock  was  put  in  the  field,  this  plot  was  completely  eaten  down.  In 
the  following  year,  1898,  this  plot  presented  a  some\*'lusit  poor  and 
starved  appearance  except  near  the  hedge,  where  Yellow  Oat 
givk>s  was  abundant  and  vigorous.    This  was  improved  in  1899.     The 
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clover  was  fairly  abundant,  and  the  cattle  grazed*"  the  plot  very 
closely. 

The  basic  slag  and  kainit  showed  some  gain  in  the  autumn  of 
1897  ;  this  was  maintained  and  improved  in  1898.  It  was  then  the 
best  crop  on  the  field,  presenting  a  vigorous  growth  of  white  clover 
and  grasses,  but  in  1899  it  lost  its  pre-eminence,  being  surpassed  by 
the  plots  manured  with  superphosphate  and  basic  slag. 

The  basic  slay  gave  no  indication  of  benefit  in  the  autumn  of 
1897.  In  1898  there  was  a  very  decided  improvement,  though  the 
plot  was  not  equal  to  that  in  which-  kainit  was  added  to  the  basic 
slag.  In  1899  the  appearance  was  much  improved,  a  considerable 
amount  of  clover  was  present,  and  it  took  its  place  alongside  the 
superphosphate  plot. 

The  lime  showed  no  influence  in  the  autumn  of  1897.  Some 
clover  appeared  in  1898,  but  it  was  little  better  than  the  no-manure 
plot,  and  this  was  its  position  in  1899.  Mr.  Pell  reports  that  the 
lime  has  done  no  good. 

He  further  reports  that  the  stock  feed  best  and  most  frequently 
on  the  basic  slag  and  superphosphate  plots.  The  influence  of  the 
nitrate  of  soda  on  the  superphosphate  plot  appears  to  him  to  be 
becoming  exhausted.  The  great  value  of  basic  slag  for  improving 
poor  pastures  and  promoting  the  growth  of  clover  is,  in  Mr.  PelFs 
opinion,  an  important  outcome  of  these  experiments.  No  neigh- 
hour  has  taken  the  smallest  interest  in  the  experiments. 

22.  Essex. — Hatfield  Peverel,  Fairstead. 

The  soil  of  this  experimental  field  is  a  heavy  clay  with  a  stiffer 
clay  subsoil.  It  has  boon  a  long  time  in  grass,  but  the  herbage  was 
thin  and  poor.  It  had  been  grazed  by  dairy  cows,  and  an  occa- 
sional dressing  of  dung  had  been  given  it. 

The  soil  is  deficient  in  lime  and  potash,  has  a  moderate  supply  of 
phosphoric  acid,  and  a  fair  amount  of  nitrogen.  The  following 
manures  were  applied  per  acre  in  April,  1897,  when  the  experi- 
ments in  this  locality  were  instituted  : — 

1 .  8  cwt.  of  basic  slag. 

2.  3  cwt.  of  superphosphate,  2  cwt.  of  kainit,  1  cwt.  of  nitrate  of 
soda. 

3.  4  tons  of  lime. 

4.  No  manure. 

A  portion  of  the  end  of  each  plot  had  some  seeds  sown  on  it,  two 
of  the  portions  having  Cock*s-foot  and  the  other  two  Timothy  ;  but 
here,  as  elsewhere,  the  seeds  were  unable  on  account  of  the  heat  to 
push  their  roots  into  the  ground,  and  the  germinating  plants 
perished. 

In  the  autumn  of  1897  a  marked  improvement  was  seen  in  the 
greenness  of  the  herbage,  and  in  the  greater  liking  the  cows  had  for 
the  three  plots. 

The  basic  slag  showed  best  in  1897  and  maintained  its  position  in 
1898  and  1899. 

The  superphosphaie^  kainit^  and  nitrate  of  soda  plot  was  nearly 
equal  to  the  basic  slag  one  in  1897,  the  nitrate  of  soda  bavinjo:  given  (i 
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vigorous  start  to  the  herbage,  and  the  heavy  growth,  though  eaten  by 
the  stock,  was  not  so  completely  eaten  down  as  on  the  lime  and  bade 
slag  plots.  This  vigour  has  continued  through  1898  and  1899.  The 
Hon.  Edward  G.  Strutt  considers  that  the  basic  slag  and  the  super- 
phosphate, kainit,  and  nitrate  of  soda  have  produced  satisfactorj 
results,  and  that  the  basic  slag  plot  is  preferred  by  the  stock. 

The  lime  has  made  the  pasture  more  palatable  to  the  cows ;  but  it 
has  made  little  other  apparent  improvement.  This  has  been  the  con- 
dition of  this  plot  throughout  the  three  years  of  the  experiments. 
Mr.  Strutt  reports  that  there  is  certainly  more  clover  in  the  basic- 
slag  plot,  and  to  a  lesser  degree  in  the  superphosphate  plot.  The 
^'  hardback  "  has  been  killed  in  the  three  plots.  There  is  no  indica- 
tion of  the  two  successful  manures  being  yet  exhausted.  Mr.  Stnitt 
has  used  basic  slag  more  generally  for  grass  lands  in  consequence 
of  these  experiments,  but  he  has  not  seen  the  satisfactory  results 
in  other  fields  which  are  manifest  in  the  experimental  plot.  The 
neighbours  have  taken  little  or  no  interest  in  the  experiments,  and 
have  made  no  practical  use  of  them. 


Summary. 

Of  the  experiments  generally  it  may  be  said  that  in  the 
majority  of  cases  it  has  been  shown  that  improvement,  and 
occasionally  great  improvement,  can  be  effected  on  poor  pasture 
land  by  a  judicious  system  of  manuring,  and  that  results  have  been 
obtained  undoubtedly  of  value,  not  only  to  the  particular  land 
experimented  upon,  but  also  to  the  district  around. 

Thus,  out  of  eighteen  localities  where  the  experiments  were 
completed,  in  twelve  cases  there  was  a  satisfactory  result,  and  in 
seven  of  these  the  benefit  was  very  marked.  The  seven  localities 
were  No.  4  Tatton,  No.  6  Limber,  Brocklesby ;  Nos.  12,  13,  and 
14  Bishop  Auckland  ;  No.  17  Bamsley  (Castle  Field),  and  No.  21 
Wilburton,  Ely.  In  the  other  six  instances,  improvement  was  of 
a  doubtful  or  negative  character. 

That  local  interest  has  not  been  more  aroused,  even  where  a 
marked  improvement  has  been  obtained,  is  to  be  regretted,  though 
this  is  not  exceptional  in  the  pursuit  of  experimental  inquiry. 
Here  and  there,  on  the  other  hand,  a  good  deal  of  local  interest  has 
been  evinced,  and  the  knowledge  that  these  experiments  were 
carried  out  under  proper  supervision  and  with  efficient  local  control, 
no  doubt  added  to  the  value  put  upon  them. 

Another  feature  brought  out  is  the  marked  correspondence 
between  the  forecast  given  by  the  chemical  analysis  of  the  soil  and 
what  was  actually  found  in  practice  to  be  useful  on  the  field. 
The  soils  were  all  analysed  in  the  first  instance.  Their  deficiencies 
and  sufficiencies  were  noted,  and  the  treatment  of  the  different 
plots  was  fixed  in  regard  to  these. 

In  every  ond  of  the  ten  causes  (out  of  a  total  of  eighteen)  in  which 
analysis  showed  a  deficiency  of  phosphoric  acid  in  the  soil,  bcttnc 
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dag  or  else  superpJwspfuUe  (which  are  essentially  phosphoric- acid- 
containing  manures)  was  found  to  be  valuable  in  practice. 

The  cases  in  which  the  application  of  lime  benefited  tho  pastui*os 
were,  with  one  exception,  all  indicated  beforehand  by  the  analysis 
of  the  soil  showing  a  deficiency  of  lime  ;  and,  similarly,  where  lime 
was  found  to  be  abundant  in  the  soil,  no  effect  was  derived  from  its 
further  use.  A  somewhat  similar  correspondence  has  been  found 
in  the  case  of  nitrogen  when  lacking,  but  that  with  potash,  though 
tried  to  a  more  limited  extent,  has  not  been  marked. 

In  regard  to  mechanical  means  of  improving  the  pastures, 
hnrrmcing  of  the  land,  where  the  cost  has  not  exceeded  10k. 
an  acre,  has  been  found  useful.  Re-seeding,  or  "  renovating,"  as  it 
is  termed,  has  not  been  successful.  This  has  been  entirely  due  to 
the  prevalence  of  dry  seasons,  the  germinating  plants  being  killed 
before  they  could  get  hold  of  the  soil. 

The  changes  in  the  botanical  composition  of  this  pastures  have 
been  of  a  limited  nature,  and  have  been  confined  mainly  to  the 
increase  of  clover  following  the  application  of  basic  slag  or  of  lime. 
Unpalatable  grasses,  like  Twitch,  have  been  made  more  palatable, 
chiefly  by  the  use  of  these  same  two  materials,  lime  and  basic  slag ; 
and  moss,  too,  has  been  driven  out  in  places.  But,  with  the  abo^'e 
exceptions,  there  has  been  little  modification  in  the  essential  con- 
stituents of  the  pastures. 

The  effect  of  the  application  of  salt  on  pastures  was  tested  in 
three  localities  (Buckinghamshire,  Northamptonshire,  and  Hereford- 
shire). The  t^timony  from  these  three  places  is  uniform.  The 
salt  produced  no  change  in  the  quality  of  the  pasture,  and  did  not 
make  the  herbage  more  palatable  to  stock. 

Bone  manure  was  tried  in  ten  localities  (Hampshire,  Lincoln- 
shire, Durham,  Yorkshire,  and  Herefordshire).  In  Herefordshire 
some  benefit  was  observed,  but  in  the  other  places  no  real  improve- 
ment could  be  detected  as  compared  with  the  unmanured  part  of 
the  field. 

So  far  as  these  investigations  go^  therefore,  they  indicate  that  no 
further  experiments  need  be  made  with  salt  or  bones  on  pasture 
land. 

Experiments  with  basic  slag  have  been  carried  on  in  seventeen 
localities  (Hampshire,  Buckinghamshire,  Essex,  Cambridgeshire, 
Northamptonshire,  Lincolnshire,  Durham,  Yorkshire,  Cheshire,  and 
Herefordshire).  These  give  a  fairly  uniform  testimony  as  to  the 
^alue  of  this  material  as  a  manure.  The  basic  slag  alone  gave 
scarcely  any  result  the  first  year  (1896).  The  autumn  and  spring 
nuns  made  the  slag  avaUable  for  the  vegetation  in  1897^  and  in 
thit  and  the  two  following  years  it  produced  a  uniformly  excellent 
crop,  or  a  gradually  improving  one.  There  is  no  evidence  that  the 
influence  of  the  basic  slag  is  decreasing.  In  six  additional  plots  in 
certain  of  the  same  localities,  kainit  was  added  to  the  basic  slag, 
and  the  results  showed  that  the  quantity  and  quality  of  the  crop  in 
these  six  plots  were,  throughout  the  three  years,  improving,  though 
at  no  time  did  the  yield  equal  that  from  the  basic  slag  alone. 
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It  is  evident  that  basic  slag  is  a  very  valuable  manure  for 
pastures,  and  that  its  partial  replacement  by  kainit  is  not  generally 
to  the  advantage  of  the  cultivator. 

Mineral  superphosphate  was  applied  in  two  localities  (North- 
amptonshire and  Herefordshire).  This  produced  a  very  consider- 
able gain  in  1897,  but  the  benefits  diminished  during  the  two 
following  years.  Kainit  in  addition  to  superphosphate  was  used  in 
six  places  (Hampshire,  Buckinghamshire,  LincolnsMre,  Cheshire, 
and  Herefordshire).  The  results  practically  agreed  with  those 
observed  on  the  plots  which  had  superphosphate  alone.  The 
addition  of  nitrate,  of  soda  to  the  superphosphate  and  kainit  pro- 
duced a  heavy  crop  in  1897,  a  poor  one  in  1898,  and  a  somewhat 
better  one  in  1899  in  Cambridgeshire,  while  in  Essex  the  crop  was 
very  good  in  all  the  three  years.  The  experiments  show  clearly 
that  superphosphate  quickly  helps  the  herbage,  but  that  its  influ  - 
ence  is  not  long-continued. 

Lime  was  applied  in  fourteen  localities  (Hampshire,  Bucking- 
hamshire, Essex,  Cambridgeshire,  Durham,  Yorkshire,  Cheshire, 
and  Herefordshire).  It  has  throughout  improved  the  pastures,  and 
maintained  the  improvement,  except  in  two  places  which  suffered 
from  severe  drought.  In  some  instances  the  lime  has  rivalled  the 
basic  slag  in  its  beneficial  influence  ;  but  generally,  though  the  im- 
provement has  been  everywhere  very  marked,  it  has  not  equalled 
the  results  obtained  by  the  basic  slag. 

Dung  was  applied  in  eight  localities  (Hampshire,  Buckingham- 
shire, Northamptonshire,  Lincolnshire,  and  Durham).  In  all  these 
places  the  manure  benefited  the  pastures  ;  but  after  producing  one 
heavy  crop,  which  was  as  a  rule  rejected  by  the  stock,  because  of  the 
presence  of  the  manure,  the  improvement  fell  off,  and  in  some  cases 
very  considerably  before  the  end  of  1899. 


13  Hanovor  Square,  London,  W 


William  Carruthers. 
J.  Augustus  Voelcker. 
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THE   WINTER   OF    1899-1900. 

Had  there  been  no  other  depressing  influences  abroad,  tlie 
weather  of  last  winter  would  in  itself  have  been  enough  to  damp 
the  spirits  of  the  cheeriest.  Other  seasons  within  memory  have 
been  more  severe,  and  some  far  more  violent  as  regards  storms  of 
wind  and  snow,  but  few  have  been  marked  by  so  monotonous  a  run 
of  raw  damp  weather,  unrelieved  for  the  most  part  by  any  events  of 
striking  meteorological  interest.  For  days,  and  almost  for  weeks 
together,  the  thermometer  hovered  a  few  degrees  above  the  freezing- 
point,  a  state  of  things  attended,  in  this  as  in  most  other  instanceH, 
by  a  humid  atmosphere,  and  a  feeling  of  discomfort  greater  than  is 
.  experienced  with  a  colder  but  drier  air.  The  effect  of  so  much  dis- 
agreeable weather  was  shown  in  several  ways.  The  public  health 
was,  in  the  first  place,  seriously  affected,  more  particularly  in  the 
early  part  of  the  year,  when  influenza  put  in  what  may  now  be 
regarded  as  almost  an  annual  appearance.  The  farmer  had  also  to 
complain  of  late  frosts,  followed  by  heavy  snows  and  rains,  which 
left  the  soil  in  so  water-logged  a  condition  that  all  work  was  brought' 
for  a  time  to  a  complete  standstill.  The  skater  even  was  not  satis- 
fied, for  the  two  spells  of  severe  frost  which  occurred  were  all  too 
short  to  permit  of  the  formation  of  good  serviceable  ice  on  any  but 
the  shallower  waters,  and  even  there  it  thawed  almost  as  soon  as 
sport  had  really  commenced. 

The  winter  began  with  a  week  or  so  of  mild  changeable 
weather,  with  light  breezes  mostly  from  south  or  south-west. 
Towards  the  middle  of  December  the  wind  became  more  variable, 
and  a  very  sharp  frost  set  in,  with  occasional  falls  of  snow  in  most 
parts  of  the  country.  After  the  17th  or  18th  the  cold  became  less 
intense,  but  for  the  remainder  of  the  month  the  thermometer  was 
usually  a  little  below  the  average,  the  weather  being  very  changeable, 
with  strong  gales  from  the  eastward  or  south-eastward  on  the  28th, 
and  snowstorms,  followed  by  considerable  falls  of  rain.  In  January 
the  weather  was,  as  a  rule,  fairly  quiet,  the  wind  being  mostly  from 
points  between  south  and  west,  and  temperature  a  little  above  the 
average.  Heavy  rains  fell  in  many  places  in  the  earlier  part  of  the 
month,  and  snow  in  the  concluding  fortnight,  but  the  latter  came 
mostly  in  the  form  of  showers,  and  did  not  remain  long  upon  the 
ground.     February  proved  by  far  the  most  violent,  and  in  some 
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respects  the  most  wintry,  month  of  the  three.  The  winds  were  at 
first  from  the  north-eastward,  and  the  weather  was  dull  and  cold, 
with  occasional  snow  showers.  Later  on  several  important  cyclonic 
systems  advanced  over  the  United  Kingdom  from  the  south- 
westward,  and  gales  from  various  directions  were  experienced  very 
generally  with  severe  snowstorms  in  nearly  all  parts  of  the  country. 
In  the  south  the  heaviest  snows  were  those  of  the  2nd,  the  10th,  and 
the  13th,  the  amount  being  on  each  occasion  larger  than  that  ex- 
perienced in  ajiy  recent  winter.  In  its  effects,  however,  the  most 
serious  atmospherical  disturbance  was  undoubtedly  that  of  the  15th. 
On  that  day  the  centre  of  a  deep  barometrical  depression  moved 
northwards  across  Ireland  and  the  west  of  Scotland,  the  disturbance 
occasioning  slight  southerly  gales  and  heavy  rains  in  the  southern 
districts,  but  violent  south-easterly  gales  and  severe  snowstorms  m 
all  the  more  northern  parts  of  the  Kingdom.  On  land  the  results 
of  these  heavy  winds  and  snows  were  seen  in  a  widespread  break- 
down of  the  telegraph  wires,  while  at  sea  they  were  shown  still  more 
seriously  in  a  numerous  list  of  casualties,  resulting  in  many  cases  in 
considerable  loss  of  life.  After  the  disappearance  of  the  deep  de- 
pression of  the  1 5th  the  weather  became  somewhat  quieter,  but  at 
the  same  time  it  remained  very  unsettled,  with  frequent  falls  of  rain 
or  snow,  no  decided  improvement  occurring  until  the  opening  days 
of  March.  In  many  parts  of  the  midland  and  western  counties  the 
rapid  melting  of  the  snow  after  the  middle  of  February,  and  the  . 
subsequent  heavy  rains,  caused  serious  floods,  large  areas  of  land 
being  entirely  under  water. 

The  leading  features  in  the  weather  of  the  entire  season  are 
shown  in  a  statistical  form  on  p.  141,  the  following  remarks  giving 
further  details  of  interest  in  connection  with  the  history  of  each  par- 
'ticular  element. 

Temperature. — The  mean  temperature  was  above  the  average  in 
the  first  week  of  December,  but  below  it  for  the  rest  of  the  month, 
the  week  ending  on  the  16th  being  in  most  places  the  coldest  of  the 
whole  winter.  In  January  the  thermometer  was  almost  continu- 
ously above  the  average,  and  in  the  fourth  week  the  excess  of  heat 
was  large.  In  February  the  first  three  weeks  were  cold,  and  the 
second  and  third  unusually  so,  the  week  ending  on  February  10  being 
in  some  of  the  southern  districts  colder  even  than  the  second  week 
in  December.  Taking  the  winter  as  a  whole  the  mean  temperature 
was  below  the  average  in  all  districts  excepting  the  Channel  Islands, 
the  deficit  being  greatest  in  the  north-western,  but  large  also  in 
the  north-eastern  and  midland  counties.  In  the  east  and  south  the 
deficit  was  small,  while  in  the  Channel  Islands  the  mean  tempera- 
ture was  slightly  above  the  average.  Over  the  northern,  eastern, 
and  southern  parts  of  the  country  the  deficiency  of  heat  seems  to 
have  been  distributed  with  fair  impartiality  over  the  whole  twenty- 
four  hours,  but  in  the  midlands  the  days  were  relatively  much  colder 
than  the  nights,  while  in  the  south-west  the  reverse  was  the  case. 
In  the  Channel  Islands  the  excess  of  warmth  occurred  mostly  in  the 
daytime.     A  comparison  with  previous  winters  shows  that  over  the 
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Temperature,  Tlainfall,  and  Bright  SanBhine  experienced  over 
England  and  Wales  during  tfie  Thirteen  Weeks  ended  March  3, 
1900. 

(The  Winter  Season.) 
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KoTB.— The  above  TWiile  is  compiled  from  informutiou  given  in  tlic  Weekly  Wcutlacr  lluport  of 
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country  generally  the  past  season  was  the  coldest  since  that  of 
1894-95,  but  in  the  Channel  Islands  it  was  a  trifler  milder  than  that 
of  1896-97.  The  highest  temperatures  of  last  winter  were  recorded 
as  a  rule  on  February  23  or  24,  when  the  thermometer  exceeded  55° 
over  the  country  generally,  and  reached  60°  at  Geldeston  (near 
Beccles).  In  some  places,  however,  the  thermometer  was  equally 
high,  and  at  isolated  stations  in  the  west  even  a  degree  or  two 
higher,  at  the  beginning  of  December.  The  absolute  maxima  were 
in  all  cases  lower  than  those  registered  in  the  winter  of  1898-99, 
but  with  that  exception  they  compared  favourably  with  those  of 
most  recent  seasons.  The  lowest  temperatures  of  hist  winter 
occurred  as  a  rule  between  December  14  and  16,  when  the  sheltered 
thermometer  fell  below  20°  in  all  inland  parts  of  the  country,  and 
below  10°  at  several  of  the  more  central  stations.  At  places 
reporting  to  the  Meteorological  Office,  and  from  which  the  figures  in 
the  table  are  exclusively  derived,  the  lowest  readings  were  5°  at 
Hereford,  and  8°  at  Geldeston  and  Loughborough.  From  informa- 
tion given,  however,  in  "Symons's  Meteorological  Magazine"  for 
January  1900,  it  is  quite  clear  that  in  some  other  parts  of  the 
country  the  cold  was  even  more  severe.  At  Goldsborough  Hall, 
York,  and  at  Leominster,  a  reading  of  4°  was  registered,  and  at 
Compton  (Berks)  and  Abergwesyn  (Brecon)  one  of  3°,  while  at 
Clunbury  (Shropshire)  the  thermometer  fell  to  zero.  On  the  ground 
the  readings  were  of  course  still  lower,  and  at  Worksop  (Hodsock 
Priory)  an  exposed  thermometer  fell  to  as  much  as  7°  below  zero. 
During  the  second  spell  of  frost,  occurring  between  February  8  and 
14,  the  sheltered  thermometer  again  fell  below  15°  in  many  parts  of 
the  country,  the  lowest  readings  reported  to  the  Meteorological 
Office  being  8°  at  Newt>on  Reigny  (near  Penrith),  and  10'  at 
Bothanisted  (Herts)  and  Llandovery  (Carmarthenshire).  On  each 
occasion,  i.e.  both  in  December  and  February,  the  frost  was  more 
intense  than  anything  experienced  in  the  four  preceding  winters,  but 
not  nearly  so  severe  as  that  of  February  1895.  With  the  exception 
just  mentioned,  the  frost  of  last  February  was  the  sharpest  experi- 
enced at  so  late  a  period  in  the  season  for  very  many  years  past.  In 
J  anuary  there  was  an  entire  absence  of  severe  weather,  .the  lowest 
readings  observed  being  not  more  than  9'^  or  10°  below  the  freezing- 
point. 

RainfalL — The  last  week  in  December  and  the  first  week  in 
January  were  extremely  wet,  as  also  were  the  third  and  fourth 
weeks  in  February.  At  other  times  the  rainfall  was  mostly  short  of 
the  average,  but  with  the  exception  of  the  second  and  third  weeks 
in  December  the  deficiency  was  not  general,  some  portions  of  the 
country  having  more  than  their  normal  allowance.  Taking  the 
winter  as  a  whole,  the  amount  of  rain  was  largely  in  excess  of  the 
average.  In  every  other  district  but  the  north-western  the  excess 
amounted  to  at  least  one- third  of  the  normal,  the  wettest  parts, 
relatively  speaking,  being  the  two  widely  separated  districts,  the 
north-eastern  and  the  Channel  Islands.  In  the  former  the  amount 
of  rain  was  56  per  cent,  and  in  the  latter  54  per  cent,  more  tlian 
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the  average.  In  our  south-western  counties  the  winter  was  not  so 
wet  as  its  immediate  predecessor,  that  of  1 898-99,  and  in  the  north- 
west it  was  somewhat  drier  than  in  1897-98,  but  in  all  other  parts 
of  the  country  it  was  the  wettest  experienced  for  very  many  years 
past.  At  some  places  in  the  east  and  south  of  England  there  had 
in  fact  not  been  so  wet  a  winter  since  that  of  1882-83,  while  at 
several  of  the  more  central  stations,  including  London,  it  was  cer- 
tainly the  wettest  since  that  of  1876-77.  The  rainy  character  of  last 
winter  is  shown  not  only  by  the  total  amount  recorded,  but  also  by 
the  very  large  number  of  days  on  which  rain  fell.  In  an  average 
winter  the  number  of  wet  days  ranges  between  46  and  48  in  all  the 
eastern  and  central  parts  of  the  country  to  a  little  above  50  in  the 
western  districts,  and  to  very  nearly  60  in  the  Channel  Islands. 
Last  winter  the  number  was  nowhere  as  low  as  55  ;  in  the  north- 
eastern, eastern,  and  south-western  counties  it  was  at  least  60,  while 
in  the  Channel  Islands  it  was  as  high  as  72.  In  so  wet  a  season 
there  were  naturally  many  instjinces  of  heavy  individual  falls.  The 
principal  cases  occurred  (1)  on  December  28  and  29  in  all  the 
western  districts,  the  total  amount  for  the  two  days  being  over  an 
inch  and  a  half  in  many  places,  and  as  much  as  1*0  inch  at  Cul- 
lompton  (mid-Devon),  and  1*8  inch  at  Arlington  (north  Devon); 
(2)  on  January  6,  when  over  an  inch  fell  in  many  parts  of  England 
and  Wales,  1*5  inch  at  Liverpool,  and  2*8  inches  at  St.  Mary's, 
Scilly  ;  (3)  on  February  14  in  the  south-west  of  England,  and  on 
the  following  day,  over  the  southern  districts  generally,  the  amount 
in  twenty-four  hours  again  exceeding  an  inch  in  several  places,  and 
i*eaching  1*4  inch  at  Arlington  ;  (4)  on  February  26  and  27,  in  the 
north  and  north-east  of  England,  the  total  amount  for  the  two  days 
being  as  large  as  1'8  inch  at  Alnwick  Castle,  and  1*7  inch  at  Durham 
and  Scarborough.  Snow  was  more  frequent  than  in  most  recent 
winters,  the  chief  falls  occurring  between  December  8  and  14  and 
December  22  and  28,  between  January  27  and  February  6,  and  between 
February  9  and  10.  The  heaviest  snowstorms  were  those  of 
February  2  (in  the  south  and  east  of  England),  of  February  10  (a 
very  general  fall),  of  February  13  (heaviest  in  the  south),  and  of 
February.  15  (very  heavy  in  the  north).  Thunder  and  lightning 
occurred  on  several  occasions  on  our  south-west  coasts,  but  scarcely 
ever  penetrated  further  inland. 

Bright  Sunshhie, — The  duration  of  bright  sunshine  was  in  excess 
of  the  average  in  the  last  week  in  December,  the  second  week  in 
January,  and  the  second  and  third  weeks  in  February,  At  most 
other  times  the  amount  was  less  than  the  normal,  the  dullest  weeks 
being  the  third  in  December,  and  the  first  and  last  weeks  in  Feb- 
ruary. Taking  the  season  as  a  whole,  the  amount  of  sunshine  was 
deficient  in  all  but  the  north  western  district,  where  the  amount 
corresponded  very  closely  with  the  average.  In  most  other  dis- 
tricts the  deficiency  was  comparatively  slight,  the  dullest  region  of 
all  being  the  Channel  Islands,  where  the  mean  daily  amomit  for  the 
whole  winter  was  only  two  hours,  as  against  an  average  of  nearly 
two   hours   and  a  half.     The  large   deficiency  in  this   neighbour- 
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hood  seems  rather  remarkable,  when  we  consider  that  it  was  in 
the  Channel  Islands  alone  that  the  mean  temperature  of  the  winter 
showed  any  excess  above  the  average. 


INDEX   NUMBERS   OF  THE   PRICES   OF 
COMMODITIES   IN    1899. 

The  subjoined  letter,  written  by  Mr.  A.  Sauerl>eck,  appeared  in 
"The  Times  "  of  January  13,  1900.  The  term  "  index  number  "  was 
defined  in  the  Journal  in  1893.^  The  Journal  for  1899  (3rd  series, 
vol.  X.  Part  i.  p.  186)  contains  the  index  numbers  for  1898. 

"  The  following  are  the  average  index  numbers  of  the  prices  of 
45  commodities,  the  average  of  the  11  years  18G7-77  being  100  :  — 
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1893    .    .     .    . 
189-i     .     .     .     . 

68 
«3 

1899 

1888    ..     . 
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"The  index  number  for  last  year  is  four  points  (or  6|  per  cent.) 
higher  than  in  the  preceding  year,  but  the  advance  as  compared  with 
the  lowest  year  on  record — 1896 — amounts  to  seven  points  (or  IH 
per  cent.).  It  is  still  32  per  cent,  below  the  standard  period,  which 
was  equivalent  to  the  average  of  the  25  years  1853-77.  The  rise 
is  smaller  than  was  probably  expected  by  many  observers,  and  this 
is  explained  by  the  fact  that  the  average  advance  for  the  whole  year 
applies  only  to  materials,  and  here  principally  to  minerals,  to  a 
smaller  extent  to  textiles,  and  to  a  very  slight  extent  to  sundry 
materials.  Articles  of  food,  on  the  other  hand,  were  in  the  ag- 
gregate lower — an  advantage,  no  doubt,  to  consumers — and  were 
exactly  on  a  level  with  1897,  so  that  the  advance  obtained  in  18915 
was  again  lost. 

"The  monthly  fluctuations  were  thus  : — 


1S89  December 

73-7    1    1890  July       .     .69-2       1899  Way.     .     . 

60-n 

1890 

7M         189G  December  .  62-0       1899  June.     .     , 

66-:» 

1891 

71-4        1897           „         .  62-4       1899  July.     .     . 

07-6 

1992 

67-7        1898           „         .  63-8    1   1899  August  . 

68-3 

1893 

67-0    ,    1899  January     .  65-4       1899  September 

70-0 

1894 

00-1    1    1899   February   .  65-8    '   1899   October 

71-5 

1895  February 

60-0    1    1899  March   .    .  05-6       1899  November 

71-6 

1896  December  61-2    ;    1899  AprU     .    .  06-1    i   1899  December 

.  72-3 

"Theinde 

\  number  at  the  end  of  the  year  was  13  per 

cent. 

higher  than  at  the  end  of  1898.     The  principal  changes  in  Decem- 

*   See  Prices   of  Commodities  during  the  last    Seven    Years    (1886-92). 
Journal  B.A.S.E.,  3rd  series,  vol.  iv.  1893,  pp.  391-101. 
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berwere — metals,  cheaper;  meat,  butter,  coals,  flax,  hemp,  wool, 
dearer. 

"  Taking  articles  of  food  and  materials  separately,  the    index 
numbers  compare  thus  (1867-77=100) : — 


1878-87 
Averafc 

1889-98 
Average 

1889 
Dec. 

1895 
Feb. 

1896 
July 

1898 
Dec 

1899 
Nov. 

18»9 
Dec. 

Food 
HaterialR 

84 
78 

69 
64 

73-1 
74-2 

63-8 
57-0 

60-0 
58-6 

66-6 
62-4 

64-4 
76-8 

651 
77-5 

"Articles  of  food  are  now  nearly  1  per  cent,  lower,  but 
materials  24  per  cent,  higher  than  a  year  ago,  while  the  rise  for 
materials  from  the  lowest  point  in  February  1895  amounts  to  as 
much  as  36  per  cent,  in  the  aggregate. 

"  The  position  of  the  six  separate  groups  of  commodities  at  the 
end  of  the  last  two  years  in  comparison  with  former  periods  is 
illustrated  by  the  following  index  numbers  (1867-77=100)  : — 


1878-87 
Average 

1889-98 
Average 

Dec.  1898. 

Dec.  1899. 

Last  y«r. 
Per  cent. 

Vegetable  food  (com&c.) 
Animal  food  (meat  and 

butter) 

Sugar,  coffee,  and  tea  • 

Minerals 

Textiles 

Sandry  materials      .    . 

79 

95 
76 

73 
71 
81 

62 

80 
65 
69 
57 
66 

62-4 

76-9 
52-6 
76-7 
49-9 
631 

58-7 

78-9 
53-7 
98-3 
71-2 
688 

fall  6 
rise  3 

»»      -^ 
,.  30 
..  43 

M      9 

"  In  this  comparison  it  must  be  remembered  that  minerals  had 
already  an  advance  of  14  per  cent,  in  the  year  1898,  against  only 
3  per  cent,  for  textiles. 

"In  the  course  of  last  year  prices  of  com  remained  generally 
on  a  low  level,  with  but  moderate  fluctuations.  Meat  and  butter 
were  somewhat  dearer,  the  latter  being  aff*ected  by  the  drought. 
Sugar  and  the  common  sorts  of  tea  ruled  a  little  higher  than  in 
the  preceding  year,  though  both  articles  are  still  on  a  very  low 
basis  ;  while  Brazil  coffee  was  lower  than  ever  before,  Santos  touch- 
ing 25s.  per  cwt.  Metals  generally  reached  their  highest  points 
between  July  and  October,  but  gave  way  to  some  extent  later  on, 
while  coals  obtained  almost  famine  prices  at  the  end  of  the  year. 
The  highest  price  for  iron  last  year — lbs.  Id,  per  ton  for  Scotch — 
has  not  been  known  since  1874,  and  that  for  spelter  since  1873  ; 
but  copper  and  tin,  although  very  dear,  were  still  higher  during  the 
speculation  in  1887-88.  Among  textiles  we  have  to  record  an 
advance  for  cotton  in  view  of  a  large  consumption  and  lower 
estimates  of  the  current  crop,  but  prices  are  still  exceedingly  low  as 
compared  with  former  periods.  Flax  touched  the  lowest  price  on 
record,  improved  gradually,  and  realised  a  sharp  advance  in  Decem- 
ber. Manila  hemp  experienced  great  fluctuations  in  conjunction 
with  the  policy  of  opening  and  again  closing  the  port ;  the  price 
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was  17^.  per  ton  at  the  end  of  1897,  24tL  lOs.  in  1898,  and  about 
64/.  at  the  end  of  last  year — probably  the  highest  figure  on  record, 
certainly  since  186G.  Merino  wool,  the  production  of  which  has 
been  declining  for  some  years  owing  to  a  change  in  breeding  and  to 
five  years  of  drought  in  Australia  with  great  mortality  of  sheep, 
advanced  over  60  per  cent.,  and  has  not  been  so  high  since  1880 ; 
while  the  bulk  of  coarse  wools  occupied  the  lowest  level  on  record 
for  the  greater  part  of  the  year,  and  only  improved  to  some  extent 
towards  the  end.  Silk  was  considerably  higher.  Among  sundry 
materials,  hides,  tallow,  petroleum,  various  oils,  and  indigo  advanced 
to  some  extent. 

"  The  average  price  of  silver  was  27^^d.  per  oz.,  against  26|Jrf. 
in  1898.  It  stood  at  27-f^d.  at  the  end  of  1898,  and,  with  the  excep- 
tion of  a  moderate  speculative  movement  in  April  and  May,  the 
metal  remained  remarkably  steady,  and  closed  at  27 ^d.  The 
shipments  to  India  and  China  were  largA,  and  Russia  purchased 
also  a  larger  quantity  than  in  the  previous  year.  The  index 
numbers  were  as  follows  (6084c?.  per  oz.  being  the  parity  of  15i  to  1 
gold =100)  :— 

Average  1898  .        .        .  44-3 

1899  .        .        .  46-1 


End  of  1898 
1899 


.  44-9 
.  44-7 


"The  production  of  gold  in  1899  was  probably  very  much  the 
same  as  in  1898 — viz.  60,000,000/. — any  decline  in  South  Africa 
owing  to  th«  war  having  been  made  up  by  an  increase  in  Australia 
and  North  America.  In  1898  the  United  States  alone,  according 
to  their  official  returns,  retained  about  41,000,OOOZ.,  and  in  1899  up 
to  November  1  about  13,000,000?.  Nearly  6,000,000/.  in  sovereigns 
had  to  be  forwarded  to  South  Africa  last  year,  and  nearly 
5,000,000/.  were  acquired  by  the  Indian  Treasury,  while  a  strong 
demand  for  gold  for  Argentina  set  in  towards  the  end  of  the  year 
to  pay  for  the  increased  value  of  the  wool  clip. 

"  The  past  year  will  on  the  whole  be  considered  a  very  pro- 
sperous one,  and  the  activity  of  the  manufacturing  industries  in 
Europe,  as  well  as  in  America,  was  greater  than  at  any  time  since 
1871-73,  the  period  after  the  Franco- German  war.  It  is  true  that 
one  great  industry — agriculture — was  not  prosperous,  particularly 
in  this  country,  as  prices  were  low  for  corn,  moderate  for  meat,  and 
very  depressed  for  the  greater  part  of  the  year  for  domestic  wool. 
But  the  harvest  was  fairly  good,  and  as  the  year  1898  had  been  a  very 
profitable  one  a  balance  had  probably  been  carried  over  to  make 
good  any  shortcomings.  The  manufacturing  industries,  on  the 
other  hand,  were  exceedingly  busy  and  very  prosperous  in  nearly 
all  branches— engineering,  shipbuilding,  the  cotton,  woollen,  linen, 
and  silk  industries.  The  working  classes  were  fully  employed,  and 
had  the  great  advantage  of  higher  wages,  combined  with  low  prices 
for  food.  Company  promotion  and  new  issues  of  capital  were  still 
on  a  large  scale,  though  there  appeared  to  be  some  falling-off  in 
the  second  half  of  the  year.  The  war  in  South  Africa  has  not  had 
an  unfavourable  efiect  on  trade  so  far,  but  its  influence  on  the  gold 
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supply  has  contributed  to  make  the  money  market  still  tighter  in 
conjunction  with  the  great  internal  trade  demands  in  Europe  and 
the  absorption  of  gold  by  the  United  States,  India,  and  Argentina 
already  mentioned.  No  doubt  speculation  has  contributed  to  the 
rise  of  some  articles,  particularly  some  of  the  metals  ;  but  most  of 
the  development  appears  to  have  been  thoroughly  sound,  and  the 
prospects  for  the  present  year  are  generally  held  to  be  favourable." 

From  the  subjoined  letter,  which  the  same  writer  published  in 
"  The  Times  "  of  March  10, 1900,  it  will  be  seen  that  the  index  num- 
ber advanced  to  74  in  January,  and  to  75*1  in  February. 

"  The  following  are  the  index  numbers  of  the  prices  of  45  com- 
modities, the  average  of  the  11  years  1867-77  being  100  : — 


Ayebage. 

1878-87 79 

1880-89 70 

1890-99 QQ 


Monthly  Numbbbs. 


1889 
1803 
1896 
1897 
1898 
1899 


72 
68 
61 

m 

64 


1889  December 

.    73-7 

1895  February      . 

.    600 

1896  July      . 

.    59-2 

1899  February      . 

.    66-8 

1899  September    . 

.    70-0 

1899  December 

.    72-3 

1900  January 

.    740 

1900  February      . 

.     751 

"  There  is  a  fresh  advance  in  the  index  number,  to  which 
various  commodities  have  contributed.  Several  articles  of  foo<l 
have  been  slightly  dearer ;  iron  experienced  very  little  change,  but 
copper,  tin,  and  the  average  export  price  of  coals  were  again 
higher.  The  London  wholesale  price  of  house  coals,  on  the  other 
hand,  was  reduced  from  27*.  to  225.  Among  textiles  there  was  an 
advance  for  cotton  and  flax,  but  merino  wool  was  weaker  and  has 
since  suffered  a  distinct  fall.  Several  kinds  of  oil  ruled  somewhat 
higher. 

"Taking  articles  of  food  and  materials  separately,  the  index 
numbers  compare  thus  (1867-77=100)  : — 


1878-87 
Average 

1890-99 
Arerage 

1889 
Dec. 

1895      1      1896 
Feb.          July 

1899 
Deo. 

1900 
Jan. 

1900 
Feb. 

Food 

MaterialB 

84 
76 

.     68 
64 

731 
74-2 

63-8         600 
67-0        58-6 

651 

77-6 

650 
80-5 

65-8 
81-9 

"The  prices  and  index   numbers  of    silver  were  as    follows 
(60-84cf.  per  ounce,  being  the  parity  of  1  gold  to  15i  silver=100)  : — 


End  August,  1897  . 
,     December,  1899 
„     January,  1900 
^,    February,  1900 


Price 

23J 

27irJ 
27i 


Index  Ko. 
39-2 
44-7 
45-5 
4o-2 '' 
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SELECTION   AND   ITS   EFFECTS   ON 
CULTIVATED   PLANTS.* 

The  word  selection,  taken  in  its  general  sense,  means  choice.  In 
natural  history,  when  applied  to  plants  or  animals  which  man 
raises  under  domestication,  it  assumes  a  more  restricted  meaning, 
and  is  applied  only  to  the  choice  of  individuals  considered  as  agents 
of  reproduction.  It  is  in  this  sense  alone  that  the  word  selection  is 
used  in  this  article. 

The  purpose  of  this  paper  is  to  indicate  the  reasons  for  making 
a  certain  choice,  the  results  it  may  produce,  the  precautions  that 
should  accompany  it,  the  practical  methods  of  applying  it,  and  the 
difficulties  that  may  be  met  and  may  defeat  the  purposes  in  view. 

Evidently  the  process  is  quite  different  from  natural  selection. 
The  latter  proceeds  independently  of  man  by  the  simple  interplay 
of  natural  forces,  while  artificial  selection  is  an  act  performed  by 
man  for  the  purpose  of  satisfying  his  needs  and  tastes.  Nature 
modifies  plants  in  their  interest ;  man  modifies  them  in  his  ;  but  in 
the  one  case,  as  in  the  other,  there  is  an  acquirement  of  characters 
and  a  transmission  of  the  characters  acquired. 

This  article  is  not  the  proper  place  to  discuss  selection  and  its 
relation  to  evolution,  of  which  the  creation  of  varieties  by  selection 
is  only  one  phase  ;  nor  is  it  the  place  to  discuss  the  relative  per- 
manence of  existing  species.  The  task  of  the  improver  of  cultivated 
plants  is  not  to  create  new  species,  but  to  establish  and  fix  in  known 
species  well-detined  and  constant  races  possessing  distinct  characters 
which  may  render  them  useful  or  agreeable  to  man. 

The  practice  of  selection  is  almost  or  quite  as  old  as  the  practice 
of  cultivation  itself.  It  is  certain  that  from  the  most  remote 
beginnings  of  pastoral  life  primitive  man  has  preferred  the  finest 
and  best-shaped  animals  for  breeding  purposes.  In  the  same  way, 
when  the  culture  of  certain  useful  plants  had  succeeded  to  a  more 
primitive  form  of  pastoral  agriculture,  or  liad  become  associated 
with  it,  the  domesticated  races  of  plants  were  gradually  ameliorated 
by  the  diligence  of  some  men  who  were  more  observant  and 
interested  than  others  ;  and  the  improved  races  were  disseminated 
from  place  to  place. 

The  Effects  of  Cultivation  on  Plants. 

Much  has  been  said  of  cultivation  as  a  means  of  improving  plants. 
The  writer  believes,  however,  that  the  selection  of  the  individual 
intended  to  reproduce  a  sort  has  done  infinitely  more  in  this 
direction  than  cultivation  properly  so  called.  Without  doubt,  the 
larger  amounts  of  plant  food,  air,  and  room  that  are  provided  for 
the  plant  under  careful  cultivation,  as  compared  with  wild  con- 

*  From  a  paper  by  the  late  Monsieur  Henry  L.  de  Vilmorin  in  the 
Experiment  Statinn  Record,  vol.  xi.  No.  I.     U.S.  Department  of  Agricnltare. 
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ditions,  are  the  means  by  which  some  given  plants  attain  to  a 
greater  individual  development ;  but  cultivation  in  general  advances 
improvement  principally  because  it  gives  to  man  an  opportunity  to 
observe  the  plant  closely,  to  notice  even  the  slightest  variations  in 
the  characters  of  the  different  individuals,  to  note  at  the  time  of 
their  occurrence  all  the  variations  which  appear  useful  to  him,  and 
to  fix  them  by  sowing  the  seed  from  all  the  individuals  that  have 
shown  these  variations. 

Superabundance  of  food  supply  undoubtedly  favours  the  appear- 
ance, in  cultivated  plants,  of  variations  which  consist  of  multiplica- 
tion of  parts  of  a  plant  or  the  excessive  development  of  certain 
parts  among  them  ;  but  heredity  interferes  to  fix  these  charaotf rs, 
so  that  they  are  seen  to  persist  in  individuals  escaped  from  cultiva- 
tion and  are  perpetuated  for  a  long  time,  even  after  the  causes  that 
brought  them  into  existence  have  ceased  to  act. 

Selection  in  the  Earlier  Ages. 

We  possess  few  records  bearing  on  the  history  of  the  improve- 
ment by  selection  of  the  various  useful  or  ornamental  plants  in 
ancient  times ;  yet  the  figures  which  have  been  left  to  us  in 
paintings,  mosaics,  and  sculptures  indicate  a  notable  improvement 
of  the  species  cultivated  by  the  Egyptians,  the  ancient  Greeks,  and 
the  Romans,  over  the  wild  types  of  the  same  plants  found  in  those 
regions  at  the  present  day.  The  leeks  of  Egypt,  to  the  fame  of 
which  the  sacred  writings  bear  witness,  are  represpnted  on  the  bas- 
reliefs  and  paintings  of  Egyptian  tombs  as  of  a  size  far  superior  to 
that  of  the  wild  leeks  of  the  mountains  of  Central  Asia,  which, 
without  doubt,  represent  the  primitive  type  of  the  species.  The 
Romans  cultivated  several  varieties  of  Brassica  oleracea  that  repre- 
sented an  immense  advance  over  the  wild  type  found  on  the  coast 
regions  of  Europe.  The  flowers  and  fruits,  figures  of  which  are 
found  frequently  in  Roman  works  of  art,  resemble  more  the 
varieties  of  the  present  day  than  the  primitive  types  from  which 
they  were  developed. 

In  passing  it  may  be  remarked,  in  reference  to  those  fruits  and 
flowers  that  are  propagated  by  grafts  and  not  by  seeds,  that  selection 
is  not  entirely  unconcerned  in  their  culture,  but  even  in  such  cases 
is  found  to  exert  its  influence  in  several  ways.  A  new  variety 
generally  originates  from  a  seed  which  may  have  been  accidentally 
planted,  the  resulting  plant  being  reproduced  and  multiplied  by 
grafting,  or  from  seed  planted  by  man,  the  various  young  plants 
being  carefully  observed  from  day  to  day  and  compared  with  each 
other,  and  meritorious  novelties,  if  such  appear,  selected  and  propa- 
gated. In  grafting,  two  things  must  be  taken  into  coflsideration  : 
In  the  first  place,  only  those  stocks  should  be  used  that  are  healthy, 
vigorous,  as  free  as  possible  from  defects  and  diseases,  and  well 
provided  with  roots ;  and,  in  the  secoad  place,  the  grafts  should  he 
taken  from  the  youngest  and  healthiest  shoots  of  the  plant  ihnt  is  to  be 
propagated,  and  always  from  those  that  represent  most  faithfully 
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the  characters  it  is  desired  to  reproduce.  Sometimes  variations 
are  produced  in  plants  by  dimorphism,  as  by  variation  in  the  form 
or  colour  of  the  foliage  or  in  the  shape  or  hue  of  the  flowers,  as  often 
occurs  in  the  chrysanthemum.  There  is  then  opportunity  for  the 
selection  of  the  modified  branch,  which  is  propagated  by  cuttings  or 
any  other  method.  The  question  of  the  permanence  or  running  out 
of  varieties  of  fruit  trees,  which  is  so  often  and  so  contradictorily 
discussed  in  the  horticultural  press  of  all  countries,  is  intimately 
connected  with  this  question  of  selection.  There  is  no  reason  why  a 
given  type  should  run  out  if  only  proper  stocks  and  healthy  grafts 
are  used  in  propagation,  but  the  variety  will  certainly  disappear  if 
it  is  attacked  by  parasites  to  the  extent  that  it  is  no  longer  possible 
to  find  a  graft  that  does  not  carry  with  it  its  enemy. 

To  return  to  the  history  of  selection  of  cultivated  vegetables  and 
flowers  propagated  by  seeds.  Italy,  Provence,  Flanders,  and  the 
neighbourhood  of  Paris  were,  at  about  the  beginning  of  modem 
times,  the  principal  centres  of  the  improvement  of  common  plants. 
Seeds  grown  in  these  places  bore  a  high  reputation  throughout 
Europe,  and  the  popularity  that  they  enjoyed  shows  that  the  cha- 
racteristics developed  in  the  different  varieties  of  plants  by  these 
skilful  and  careful  gardeners  were  well  fixed,  else  they  could  not 
have  reproduced  themselves  faithfully  when  cultivated  under  very 
different  conditions  of  soil  and  climate.  Vegetable  gardeners  have 
been  for  the  most  part  the  creators  of  European  varieties  of 
vegetables  (and  at  the  same  time  of  many  varieties  of  flowers,  for  the 
two  occupations  of  vegetable  gardener  and  florist  were  very  often 
followed  by  the  same  individual,  as  is  frequently  the  case  at  the 
present  day),  and  the  uniformity,  the  constancy,  and  the  cooking 
qualities  of  the  varieties  of  vegetables  originating  in  Naples,  Milan, 
Lyons,  Paris,  and  the  Low  Countries  bore  witness  to  the  skill,  fine 
observation,  and  judgment  in  the  application  of  selection  which  our 
predecessors  possessed. 

It  is  only  since  the  latter  half  of  the  seventeenth  century  that 
the  seed  business  has  begun  to  be  separated,  little  by  little,  from  that 
of  general  gardening,  and,  as  division  of  labour  always  results  in  an 
improved  product,  the  establishments  that  have  devoted  themselves 
exclusively  to  the  growing  of  seed  have  come  to  do  it  better  and 
more  economically  than  the  common  gardeners,  whose  time  and 
effort  were  divided  among  various  lines  of  production.  In  one 
respect,  however,  the  competition  of  the  market  gardeners,  as  well  as 
that  of  the  florists  properly  so  called,  is  still  very  useful  to  the 
careful  seedsman  in  that  it  helps  to  keep  him  always  in  the  front 
line  of  progress.  To  a  less  extent  than  the  market  gardener  and 
florist  the  seedsman  is  brought  in  immediate  contact  with  the  con- 
sumer, whose  needs  are  the  source  of  progress  and  new  acquisitions. 
The  former  sometimes  supply  these  needs,  but  often  they  turn  to 
the  seedsman  and  point  out  to  him  the  prospect  of  increased  profits 
as  the  reward  for  the  creation  of  new  and  desirable  varieties. 

At  the  present  day  species  that  have  been  cultivated  for  many 
years  have  become,  so  to  say,  like  wax  in  the  hands  of  special 
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growers,  who  mould  them  and  fashion  them  to  their  taate,  obtaining 
the  various  modifications  of  shape,  size,  flavour,  etc.,  demanded  by 
the  preferences  of  their  patrons  and  the  caprices  of  fashion. 

Examples  op  Selection. 

Cabbage. 

It  would  be  difficult  to  select  a  more  striking  example  of  the 
variations  that  selection  can  develop  and  fix  than  the  cultivated 
forms  of  Brassica  oleracea.  As  already  stated,  this  plant  is  a  native 
of  the  coasts  of  Western  Europe,  and  is  found  on  the  shores  of  the 
Mediterranean,  as  well  as  on  those  of  the  Atlantic  Ocean. ^  The 
wild  plant  grows  principally  on  the  calcareous  cliffs  on  the  border  of 
the  sea.  It  is  a  semi-herbaceous,  semi-ligneous  vegetable,  flowering 
from  the  second  year  onward,  much  branched  and  making  each 
year  both  flowering  branches  and  vegetative  branches  which  are  to 
flower  the  year  following.  The  leaves  are  thick  and  fleshy,  as  are 
the  flowering  branches,  while  the  stem  and  the  crown  of  the  root 
are  also  to  a  certain  extent  swollen  and  thickened.  All  of  these 
characters  will  be  found  exaggerated  greatly  in  the  cultivated 
varieties  of  B,  oleracea,  but  not  all  of  them  in  any  one  race. 
Ordinarily  one  of  the  organs  of  the  plant  is  selected  with  a  view  to 
obtaining  one  of  the  20  or  30  forms  of  vegetables  which,  identical 
or  nearly  so  with  the  others  in  their  essential  characteristics  of 
flower  and  fruit,  present  most  divergent  forms  as  far  as  the  organs 
of  vegetation  are  concerned. 

Cabbages,  which  form  the  most  important  group  of  cultivated 
B,  oleracea,  represent  the  plant  reduced  to  its  most  simple  form, 
that  is,  to  a  single  erect  stem  bearing  at  its  upper  extremity 
numerous  large,  thickened  leaves,  more  or  less  closely  crowded 
together,  which,  according  to  their  shape  and  the  manner  in  which 
they  are  laid  over  each  other,  form  heads  that  are  oval  (as  in  York 
Sugar  Loaf),  conical  (Early  Etampes,  Pomeranian),  spherica 
(Joanet,  Holland  Short  Stem),  or  flattened  (St.  Denis,  Brunswick). 
The  same  forms  are  found  again  in  the  savoys,  which  differ  from 
the  ordinary  cabbages  in  the  form  of  development  of  the  parenchyma 
between  the  little  nerves  of  the  leaves,  giving  the  upper  surface  a 
blistered  appearance  :  Oval  (Long-Headed  Savoy),  conical  (St.  Jean 
Savoy),  spherical  (Victoria  Savoy),  and  flattened  (Roblet  Savoy). 

Again,  the  same  variety  of  forms  is  found  among  the  red 
cabbages,  where  the  entire  leaf  is  coloured  a  deep  red  :  Conical 
(Reel  Conical),  spherical  (Red  Dwarf  Erfurt),  flattened  (Red 
Pologne). 

All  these  forms  without  exception  are  the  result  of  a  patient 
and  prolonged  selection  which  has  given  to  them  almost  complete 
permanence. 

But  these  are  not  the  only  modifications  of  this  plant,  nor  even 

'  Bmmca  oleracea  is  a  native  of  sea-oliffs  in  the  sonth-west  of  England, 
Wales,  and  Ireland.— Ed. 
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of  the  leaves  alone.  There  are  the  various  headless  cabbages  or  kale, 
which  differ  widely  in  respect  of  size,  shape,  and  colour.  One  of 
them,  the  coUard  (Rosette  Colewort),  has  round,  spoon-shaped 
leaves,  imbricated,  but  not  crowded  together  to  such  an  extent  as 
to  deprive  those  in  the  middle  of  air  and  light  and  thus  blanch  them, 
as  is  the  case  with  the  inner  leaves  of  the  head  cabbage.  There  are 
numerous  varieties  of  kales  with  the  leaves  green  or  red,  entire  or 
laciniate,  flat  or  curled ;  Portugal  cabbage,  cow  cabbage,  branched 
kales  (^B,  oleracea  ramosa),  palm  borecole,  and  many  besides, 
among  which  Brussels  sprouts  is  not  the  least  strange.  On  a  simple, 
straight  stem  are  ranged  petiolate,  flattened,  spoon- shaped  leaves. 
At  the  axil  of  each  leaf  is  developed  a  little  branch,  the  leaves  of 
which  fold  over  each  other  and  are  closely  imbricated,  forming  a 
little  hard  head.  Selection  has  solved  the  problem,  apparently  so 
difficult,  of  inducing  the  formation  of  heads  on  the  branches  of  a 
stem  without  such  formation  at  its  top. 

The  stem  of  B.  oleracea,  as  I  have  said,  is  in  the  wild  type  very 
large,  and  capable  of  becoming  thickened.  Taking  advantage  ol 
this  tendency,  selection  has  established  a  form  the  entire  stem  of 
which  becomes  large  and  fleshy,  and  yields  a  product  that  can  be 
used  as  a  vegetable  when  it  is  young  and  tender,  and  is  valuable 
as  a  food  for  cattle  in  winter  when  it  has  reached  its  full 
development. 

If,  instead  of  affecting  the  entire  stem,  the  swelling  is  localised 
a  little  distance  above  the  ground,  the  kohl-rabi  is  formed,  the 
varieties  of  which  are  numerous — large  or  small,  early  or  late,  white 
or  violet. 

The  capability  of  becoming  thickened  and  fleshy  is  not  limited 
to  the  stem.  The  tap  root  possesses  it  also,  and  plants  which 
showed  a  marked  tendency  to  vary  in  this  way,  having  been  noticed 
and  reproduced,  have  yielded,  under  the  influence  of  long-continued 
selection,  the  turnip-rooted  cabbage  {B.  cauh-rapa)  and  rnta-baga, 
the  former  of  which  has  white  flesh,  the  latter  yellow.  They  are 
round,  oblong,  or  flattened,  and  may  weigh  as  much  as  8  or  10  kg. 
(18  or  22  lb.).  Selection  has  produced  these  numerous  forms  from 
a  root  that  weighs  scarcely  1  or  2  oz  in  the  wild  state. 

A  still  more  remarkable  modification  was  developed  as  follows  : 
The  floral  branch  of  B.  oleracea  is  very  thick,  and,  especially  at  the 
early  period  of  its  growth,  very  tender  and  agreeable  to  the  taste 
when  cooked.  Certain  Italian  gardeners  noticed  that  the  inflores- 
cences of  certain  individuals  had  the  sprouts  larger  and  more 
thickened  than  others.  Collecting  the  seed  from  these,  and  selecting 
among  the  descendants  of  the  second  generation  those  plants  which 
yielded  the  largest  and  shortest  floral  shoots,  they  have  succeeded  in 
creating  the  very  characteristic  modification  known  as  the  cauliflower. 
Here  the  pedicels  of  the  flower  have  become  very  much  thickened  and 
flattened  at  the  expense  of  the  flowers  themselves,  which  on  the 
principal  shoots  have  become  atrophied,  and  appear  in  smsJl 
numbers  only  on  the  shoots  of  the  third  or  fourth  rank,  which 
develop  slowly  on  those  heads  which  have  not  been  cut  at  the  time 
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when  they  were  good  to  eat.  With  the  principal  result  once 
obtained,  selection  has  produced  varieties  of  cauliflower,  early  or 
late,  of  varying  size,  white,  yellow,  rose,  or  violet  in  colour,  and  of 
various  degrees  of  hardiness. 

Here,  then,  is  a  plant  the  different  races  of  which  have  come 
down  in  culture  under  such  different  forms  that  an  unusual  keenness 
of  insight  or  the  aid  of  botanical  science  is  necessary  to  explain  that 
they  truly  belong  to  one  wild  type,  in  which  in  one  case  the  leaves, 
in  another  the  inflorescences,  in  still  another  the  stem  or  the  root, 
have  been  literally  modified  by  the  power  of  selection  to  such  an 
extent  that  from  infinitely  slight  variations  at  the  beginning  the 
differences  between  the  various  races  have  become  greater  than  are 
often  found  in  nature  between  different  species  of  the  same  genus  ; 
and  all  of  this  has  been  accomplished  by  almost  imperceptible  steps 
under  the  influence  of  continued  selection  in  a  single  direction. 

Doubtless  selection  may  be  defined,  but  nothing  can  explain  it 
so  well  as  its  results.  For  this  reason  I  shall  mention  a  few  more 
examples  taken  from  among  the  most  common  plants. 

Celery. 

Take,  for  instance,  celery.^  This  is  an  aquatic  perennial  plant, 
native  in  almost  the  entire  basin  of  the  Mediterranean,  having  its 
stem  and  petioles  relatively  large,  tender,  hollow,  and  of  a  pro- 
nounced aromatic  odour.  It  was  early  observed  in  ditches  and 
swamps,  and  introduced  into  cultivation.  In  the  time  of  the  Romans 
it  was  planted  in  gardens,  more  perhaps  as  an  ornamental  plant  for 
use  in  domestic  religious  ceremonies  than  as  a  vegetable  properly  so 
ealled.  When  it  came  to  be  appreciated  as  a  plant  for  the  kitchen 
garden,  it  became  an  object  of  the  gardener's  attention.  At  first 
the  size  of  the  petioles  was  increajsed,  then  the  plants  with  hollow 
petioles  were  eliminated  as  inferior  to  those  in  which  the  entire  stalk 
was  filled  with  tender,  crisp  flesh.  Plants  throwing  up  suckers  were 
-weeded  out,  because  growth  force  is  always  more  economically 
ntilised  when  it  concentres  about  a  single  plant  axis  than  when  it 
IB  divided  among  several.  The  useful  part  of  the  celery  being  the 
stalk  or  petiole  of  the  leaf,  efforts  were  and  are  still  directed  toward 
the  development  of  this  organ  by  reducing  others  to  the  smallest 
size  compatible  with  the  good  growth  of  the  plant.  The  variety 
Pascal  is  very  near  to  the  present  ideal  of  a  green  celery.  The  self- 
blanching  celery  was  happened  upon  in  the  neighbourhood  of  Paris, 
perhaps  a  dozen  years  ago,  by  a  very  successful  market  gardener, 
Chemin.  The  original  plant  yielded  seed  from  which  was  raised  a 
good  proportion  of  the  new  variety,  but  also  some  green  plants.  By 
persistent  selection  the  proportion  of  green  plants  has  been  consider- 
ably reduced,  but  they  have  not  yet  entirely  disappeared.  By  way 
of  compensation  this  race  has  yielded  a  pretty  variation  with  rose- 
coloured  ribs,  which  is  becoming  fixed.     White  Plume  and  Boston 

■  Wild  celery,  Apium  graveolens,  is  a  native  plant  in  England  and  Ireland, 
growing  in  marshy  places  by  the  &ea.— £d. 
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Market  are  two  good  American  varieties.  The  latter  throws  up 
many  suckers,  which  is  considered  a  defect  according  to  European 
standards.  But  attention  has  not  always  been  concentrated  upon 
the  petioles  of  the  celery.  Connoisseurs  have  not  failed  to  observe 
that  the  fleshy  roots  on  which  the  leaves  are  inserted  possessed  an 
especial  flavour  and  were  sweeter  than  the  stalks,  although  not  of  as 
clear  a  colour.  By  selection  certain  plants  have  been  obtained 
in  which  the  root  has  been  modified  into  a  well-shaped  and  very 
regular,  rounded  enlargement,  as  in  the  Erfurt  and  Prague  turnip- 
rooted  celeries. 

Beet. 

It  should  be  noted  in  comparing  the  various  races  of  B,  oleracea 
that  but  one  organ  is  enlarged.  If  this  organ  is  the  root,  the  leaves 
and  the  petioles  are  proportionately  diminished  in  size,  and  serve 
only  as  auxiliary  organs  to  the  root.  It  is  very  difficult  in  general 
to  develop  two  organs  at  the  same  time  to  any  great  degree  in  the 
same  plant.  In  support  of  this  assertion  the  beet  ^  may  be  mentioned, 
as  the  history  of  its  cultural  evolution  presents  many  analogies  to 
that  of  the  celery.  I  shall  devote  only  enough  time  to  it  to  point 
out  certain  differences  between  these  two  vegetables.  In  the  first 
place,  in  the  case  of  the  beet  it  is  the  kind  of  root  developed  that  is 
of  greatest  importance.  In  this  case  the  leaves  are  only  the  organs 
of  assimilation  and  of  transformation  of  the  food  absorbed.  The 
form  having  the  leaves,  or  rather  the  petioles  and  ribs  of  the  leaves, 
very  much  enlarged  and  the  root  small,  branched,  and  fibrous,  is 
known  as  the  Swiss  chard.  Whenever  there  occurs  an  enUrgement 
of  the  stalk  or  petioles  properly  so  called,  one  may  be  certain  that  a 
decrease  in  the  size  of  the  root  has  already  occurred  or  will  occur 
immediately. 

The  deep  red  colour  of  garden  beets  is  of  very  great  importance. 
But  in  sugar  beets,  the  absence  of  colour — that  is,  the  perfect  white- 
ness of  the  flesh  of  the  root — is  a  condition  of  perfection.  Selection 
has  produced  this  very  remarkable  specialisation.  There  is  no 
necessary  or  absolute  correlation  between  the  colour  of  the  root  and 
that  of  the  foliage.  In  garden  beets  a  thick,  tender,  sweet,  and 
richly  coloured  flesh  is  much  desired.  Now,  a  variety  may  have 
these  qualities  without  its  foliage  showing,  at  least  for  the  greater 
part  of  the  growing  period,  any  particularly  deep  coloration.  In 
England  it  was  the  fashion  to  produce  varieties  of  garden  beets  with 
large  and  deeply  coloured  foliage  (as  in  Dell's  Dark  Leaf  Beet). 
Some  men  of  independence  and  good  judgment  have  not  hesitated  to 
say  that  this  is  putting  colour  to  a  bad  use  ;  that  it  is  better  to  con- 
centrate it  in  the  root.  As  a  matter  of  fact,  the  dark  red  Egyptian  and 
Cheltenham  Green  Beets,  and  among  the  American  varieties  Edmand 
Early  Turnip,  are  living  proofs  that  a  variety  may  have  finely 

*  The  wild  beet,  Beta  maritima,  is  not  uncommon  on  the  British  coasts. 
Bentham  says  {Britith  Flora,  p.  894) :  "  The  white  and  red  Beets  or  Beetroot 
of  our  gardeners,  and  the  Mangel  Wurzel  (^Root  of  Scarcity)  of  our  agricul- 
turists, are  cultiyated  varieties  of  this  species." — Ed. 
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ooloured  rootB  and  at  the  same  time  preserve  in'  its  leaves  a  notice- 
able proportion  of  green  surface.  A  third  class  might  be  made  of 
those  having  very  deeply  coloured  reddish- brown  foliage,  which  are 
used  for  decorative  purposes  only,  as,  for  instance,  the  Dracsena  Beet. 
But  in  agreement  with  the  rule  already  laid  down,  this  race  has  a 
small  root  of  no  culinary  value. 

I  cannot  conclude  this  list  of  plants  which  have  been  modified  by 
artificial  selection  in  such  divergent  directions,  and  which  so  plainly 
bear  the  impress  of  man's  activity,  without  mentioning  a  few  orna- 
mental plants  as  well  as  garden  vegetables. 

Ornamental  Plants, 

Take  for  instance  the  Amaranth,  This  is  an  annual  plant  from 
India,  of  rapid  growth,  with  large  alternate  oval  leaves  and  incon- 
spicuous flowers  in  large  bracteate  clustered  spikes.  It  has  become, 
under  the  influence  of  selection,  in  one  case  a  vegetable  esteemed  for 
its  large  and  thickened  leaves  ;  in  another  case  an  ornamental  plant, 
valued  also  for  its  leaves,  which  in  this  instance  are  variously 
coloured  and  variegated ;  and  in  a  third  case  it  is  valued  for  its 
inflorescence,  which  is  so  curiously  modified  that  one  would  hardly 
recognise  at  first  sight  the  original  type  in  the  strange  variations 
that  have  been  developed  from  it. 

Let  us  consider  only  the  extremes,  the  Cockscomb  and  the 
feathered  Celosia.  The  former  is  a  low-growing  stocky  plant  with 
its  flowering  head  enormously  developed.  An  accidental  fasciation 
of  the  stem  has  been  fixed  by  selection  and  augmented  to  such  an 
incredible  degree  that  the  size  of  the  stem  at  its  top  must  be  mea- 
sured by  dissecting  all  the  reduplications  which  form  the  part  of  the 
plant  called  the  comb.  This  coloured  velvety  mass,  so  ornamental 
in  its  bizarre  effects,  is  the  simple  modification  of  an  ordinary  straight 
cylindrical  stem  into  the  comb. 

From  the  same  original  type  has  been  produced  another  entirely 
different  plant.  This  is  the  feathered  celosia,  which  is  as  graceful 
and  light  as  the  other  is  massive  and  stocky.  Whereas  all  the 
stems  were  united  into  one  in  the  cockscomb,  they  are  here  distinct, 
erect,  and  divided  into  ascending  branches,  each  one  of  which  ends 
in  a  plume  having  a  varying  number  of  filaments  furnished  with  bright 
ooloured  silky  bracts,  and  vary  from  golden  yellow,  through  flame 
colour  and  crimson,  to  deep  violet.  In  spite  of  such  great  differences 
in  appearance  between  the  two  plants,  it  is  not  possible  to  observe 
the  botanical  characters  and  fail  to  recognise  that  both  are  modifi- 
cations of  the  same  original  species. 

From  the  same  root  are  produced  still  other  formations  in  which 
the  ornamental  part  is  not  the  inflorescence  but  the  leaf,  which  is 
zoned  or  flagellated  or  bordered,  sometimes  with  brown  on  a  green 
groundwork,  or  sometimes  with  bright  red  on  yellow  or  brown,  or 
even  simply  on  a  brighter  shade  of  red.  All  these  pretty  variations 
are  the  result  of  selection  acting  on  the  various  forms  found  in 
nature  or  on  modifications  induced  and  patiently  accentuated 
by  man. 
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If  it  were  not  for  the  danger  of  making  the  list  too  long,  many 
other  examples  of  profound  modifications  brought  about  by  the 
action  of  selection  on  the  natural  characters  of  wild  plants  could  be 
mentioned.  A  single  example  that  has  been  produced  entirely 
within  recent  times  will  be  instanced.  The  Canna  was  introduced 
into  garden  culture  about  1820  as  a  foliage  plant ;  seeds  were  sown 
to  obtain  variations  of  form  and  colour  of  foliage,  and  the  success 
of  M.  Annee  in  this  respect  is  well  known.  More  recently  M. 
Crozy,  of  Lyons,  and  other  growers  have  directed  their  efforts  to 
increasing  the  size  of  the  flower,  as  a  result  of  which  we  have  the 
large- flowered  varieties  that  to-day  rival  the  gladiolus  for  garden 
decoration  in  summer.  At  the  same  time  the  colour  of  the  flowers 
has  increased  in  brilliancy.  It  may  be  said  indeed  that  hybridisa- 
tion has  not  been  entirely  unconcerned  in  this  increase  of  size,  but 
it  is  none  the  less  selection  that  has  taken  advantage  of  the  tendency 
thus  introduced  into  the  plant  as  a  result  of  crossing,  and  that  pro- 
duces for  us  each  year  better  varieties,  the  series  of  which. is  still  &r 
from  being  exhausted. 

Application  op  Selection. 

If  plants  did  not  vary  there  could  be  no  selection.  The  object 
of  selection  is  to  establish,  fix,  and  sometimes  to  develop  in  plants 
certain  qualities  or  new  peculiarities  which  a  plant  has  shown  and 
someone  has  noticed. 

It  is  not  difficult  to  select  plants.  Anyone  can  do  it ;  but  it 
is  not  60  easy  to  do  it  profitably.  In  order  to  succeed,  one  must 
be  not  only  patient,  attentive  to  the  work  in  hand,  but  must  also 
exercise  judgment  and  common  sense. 

Every  modification  that  a  plant  shows  is  not  necessarily  worth 
fixing  Experience  alone  can  tell  whether  it  is  worth  perpetuating. 
The  Chinese  primrose  is  one  of  those  plants  that,  within  a  short  space 
of  time — within  fifty  or  sixty  years — has  produced  a  very  great 
number  of  good  varieties  under  the  influence  of  selection.  It  seems 
that  any  new  character  that  appears  in  these  plants  is  easily  esta- 
blished. Several  times  I  have  found  in  cultivation,  both  at  Paris 
and  in  the  Riviera,  certain  bordered  flowers,  that  is,  flowers  having 
a  lighter  coloured  border  around  a  deeper  coloured  disc,  but  all  of 
my  eflbrts  to  fix  this  pretty  variation  have  thus  far  been  in  vain. 

When  a  variation  in  a  cultivated  form  is  noticed,  one  should  ask 
himself  first  whether  it  is  worth  fixing  ;  for  it  is  very  evident  that 
it  would  be  time  and  labour  lost  if  anyone  should  devote  himself  to 
the  fixation  of  a  character  having  neither  interest  nor  usefulness. 
Several  years  ago  a  gardener  brought  to  the  writer  a  plant  of  a  new 
celery  that  he  had  happened  to  find  in  a  seed  plot.  He  had  trans- 
planted  it,  saved  the  seeds  from  it,  and  sowed  them,  with  the  result 
that  the  type  was  reproduced  very  faithfully.  It  was  a  celery  in 
which  the  pedicel  or  leaf -stalk  was  shortened  almost  to  the  point  of 
disappearance.  The  many  crowded  leaves  spread  over  the  ground 
in  a  compact  rosette,  but  the  plant  had  practically  lost  the  very 
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part  that  made  it  useful  as  a  vegetable,  that  is,  the  stalks.  I  told 
him  so,  and  did  not  conceal  from  him  the  fact  that  his  novelty 
appeared  to  me  to  mark  a  step  backward  and  not  forward,  somewhat 
as  if  one  had  diiscovered  a  potato  without  tubers.  I  could  not  con- 
vince him  that  his  novelty  was  not  a  fine  thing,  and  I  believe  he 
actually  found  a  house  that  introduced  it  into  trade  among  their 
novelties.  If  horticultural  novelties  were  a  rarity,  one  could  realise 
that  anything  new  would  be  received  with  eagerness  ;  but,  as  a  matter 
of  fact,  novelties  superabound,  and  one  is  tempted  to  say  that  the 
greatest  virtue  of  a  plant  breeder  is  to  be  severe  toward  his  own 
creations,  and  not  easily  to  become  enthusiastic  over  their  real  or 
supposed  merits.  Hence  good  judgment  and  experience  are  neces- 
sary in  order  to  decide,  when  a  variation  appears,  whether  it  is 
worth  propagating  or  not,  with  a  view  to  establishing  a  new  variety 
in  the  course  of  time. 

If,  as  is  most  often  the  case,  there  is  but  one  plant  that  shows 
the  modification,  the  only  thing  to  do  is  to  collect  the  seeds  from  it 
to  be  planted  again.  But  even  here  there  are  certain  precautions  to 
be  taken.  If  the  plant  is  one  of  those  in  which  cross-fertilisation 
takes  place  easily,  it  is  advisable  to  remove  the  possibility  of  pollina- 
tion by  plants  of  the  same  kind  which  might  be  in  the  vicinity. 
There  are  two  ways  of  doing  this  :  one  is  to  destroy  all  plants  of 
the  same  kind  except  the  one  to  be  propagated,  the  other  is  to 
cover  the  flowers  of  this  plant  so  that  they  are  protected  from  the 
pollen  of  other  plants.  It  is  advisable,  if  the  flowers  have  already 
begun  to  open  when  the  variation  is  noticed,  to  destroy  all  those 
that  might  have  been  fertilised  by  the  pollen  of  any  other  plant,  as 
this  would  introduce  an  unknown  parentage  into  the  race. 

For  the  sake  of  simplicity  I  shall  first  consider  the  commonest 
case,  that  of  a  plant  capable  of  self-fertilisation,  or  one  in  which  the 
dififerent  flowers  of  the  same  plant  can  fertilise  each  other,  and  do 
not  require  the  aid  of  another  plant  of  the  same  species.  Seeds  will 
then  be  collected  only  from  those  flowers  which  open  after  the  plant 
has  been  covered.  Suppose  now  that  we  have  before  us  the  seeds 
gathered  from  a  plant  that  has  shown  the  variation  which  we  wish 
to  propagate.  The  first  thing  to  do  is  to  sow  these  seeds  in  order  to 
obtain  a  considerable  number  of  young  plants.  The  chances  of 
fi.nding  something  satisfactory  among  them  naturally  increases  with 
the  number  of  individuals  among  which  we  can  choose.  In  this  con- 
nection two  important  points  are  to  be  observed  :  (1)  the  inequality 
which  is  found  in  different  cases  in  the  proportion  of  plants  con- 
forming to  the  desired  type  in  the  first  generation  after  the  beginning 
of  the  selection.  Sometimes,  as  has  already  been  said,  a  single  one 
is  not  obtained.  Certainly  this  result  is  not  encouraging ;  neverthe- 
less this  is  not  always  an  unqualified  reason  for  abandoning  the  task 
to  which  one  has  set  himself.  Occasionally  it  happens  that  by 
gathering  the  seed  from  the  plants  of  the  second  generation,  the 
ciuunacteristics  of  the  plant  originally  selected  may  reappear  in  the 
following  generation. 

Sometimes,  on  the  contrary,  the  observed  variation  may  repro- 
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duce  itself  completely  and  entirely  in  the  first  generation.  This  case 
is  rare,  but  nevertheless  it  does  occur.  One  day  I  noticed  in  a  lot 
of  double  violet  clarkias  a  plant  with  pure  white  double  flowers. 
When  gathered  and  sown  by  themselves,  the  seeds  of  this  plant 
yielded  only  pure  white  flowers  which  have  never  varied.  The  race 
was  established  in  a  single  generation.  Generally,  however,  the 
result  is  intermediate — ^that  is,  certain  individuals  show  the 
desired  characters,  while  others  revert  to  the  earlier  form.  We 
shall  consider  in  due  season  the  proper  method  in  such  a  case. 

Meanwhile,  I  proceed  to  take  up  the  second  point  to  which  I 
have  already  referred,  which  is  :  (2)  the  necessity  of  sowing  the 
seed  under  normal  conditions.  By  these,  I  mean  conditions  which 
are  not  such  as  will  influence  artificially  the  characters  of  the  plant 
produced  by  these  seeds.  In  other  words,  structural  or  other 
peculiarities  which  the  plants  show  should  be  the  result  of  their 
natural  tendencies  and  not  the  artificial  result  of  cultivation.  In  a 
word,  the  plants  under  observation  must  have  the  opportunity  to 
show  their  defects  as  well  as  good  qualities.  It  goes  without  saying 
that  a  selection  cannot  be  useful  and  valuable  unless  so  made.  One 
must  be  in  a  position  to  decide  that  a  plant  behaves  in  a  certain 
manner  because  it  has  an  innate  tendency  to  do  so,  and  that  it  has 
not  been  constrained  to  a  certain  form  artificially.  An  illustration 
will  make  my  point  better  understood  than  many  explanations.  In 
selecting  sugar  beets  those  roots  are  sought  for  that  are  straight, 
long,  and  free  from  lateral  branches.  This  is  right,  for  those  that 
are  branched  are  more  difficult,  and  hence  more  expensive,  to  gather. 
Now,  certain  growers  of  beet  seed  in  the  north  of  France  once 
formed  the  idea — ^thinking,  no  doubt,  in  this  way  to  improve  their 
varieties — of  growing  the  plants  which  were  to  be  used  as  seed  stocks 
in  very  rich  deeply  worked  soil,  where  they  were  very  much  crowded 
together  ;  so  much  so  that  16  to  20,  or  even  more,  grew  on  one  square 
metre  of  ground  (^1*2  sq.  yd. ).  The  result  was  that  the  beet  assumed 
the  form,  and  later  the  length,  of  a  thick  whipstock.  They  were  not 
branched,  because  the  roots  were  very  closely  crowded  togother. 
Their  sugar  content  was  abnormally  high  as  a  result  of  their  growing 
so  closely  together,  and  the  conclusions  drawn  from  the  form  of  the 
roots  and  their  sugar  content,  as  determined  in  the  laboratory,  were 
tainted  with  error  because  they  did  not  represent  qualities  truly 
acquired,  but  modifications  accidentally  imposed  by  external  con- 
ditions. Thus  these  beets,  which  were  declared  to  be  of  good  shape  and 
composition  in  the  laboratory,  yielded  seed  which,  when  sown  in  the 
open  field,  produced  branched  roots  of  only  moderate  sugar  content, 
because  the  descendants  had  reassumed  their  true  characters  when 
they  were  released  from  the  restraint  which  had  been  artificially 
imposed  on  the  parent  plants.  Those  beets,  alone,  may  be  considered 
unbranched  that  are  free  from  roots  when  they  are  cultivated  under 
conditions  that  would  permit  them  to  become  branched  if  they 
had  such  a  tendency.  In  order  to  obtain  seed  that  will  produce 
unbranched  roots,  the  plants  from  which  the  selection  is  to  be  made 
must  be  grown  under  conditions  as  nearly  as  possible  like  those  under 


Digiti 


zed  by  Google 


Selection  and  its  Effects  on  Cultivated^  Plants.  1 59 

which  the  same  kind  of  plants  are  commonly  grown  that  are  intended 
for  common  domestic  or  industrial  uses. 

Let  us  return  to  a  consideration  of  the  successive  operations  of 
selection.  Suppose  that  we  have  before  us  a  lot  of  plants  grown 
from  seed  of  the  plant  which  forms  the  point  of  departure  in  the 
establishment  of  a  new  variety.  Of  these  plants  some  are  true  to 
type — that  is,  they  reproduce  faithfully  the  characters  which  we 
desire.  Others  have  reverted  to  the  older  type,  and  we  destroy  them. 
We  also  destroy  those  which  correspond  only  imperfectly  to  the 
ideal  which  we  have  set  before  ourselves.  Let  us  suppose  that  the 
tenth  part  of  these  plants  are  true  to  type,  and  that  we  have  twenty 
satisfactory  plants  before  us.  There  are  then  open  to  us  two 
methods  of  procedure.  There  is  the  method  by  individual  selection 
of  single  plants  and  that  of  individual  selection  by  group  lots.  The 
former  is  much  the  more  exact,  more  simple,  more  direct,  and  less 
liable  to  error.  But  it  has  the  disadvantage  of  being  slow  of  opera- 
tion, for  at  the  end  of  three  or  four  generations  the  grower  still  has 
only  the  seed  produced  by  a  single  plant,  and  two  or  three  years 
are  still  required  to  produce  a  large  enough  stock  to  introduce  it 
into  trade. 

The  method  by  group  lots  operates  more  rapidly,  and  at  the 
same  time  affords  a  considerable  probability  of  establishing  the 
variety.  It  consists  in  selecting  not  a  single  plant,  but  as  large  a 
number  of  perfectly  satisfactory  plants  as  can  be  found  by  individual 
examination  of  all  the  plants  in  the  lot.  These  plants  are  grown 
together,  the  seeds  are  collected  in  one  lot,  and  are  planted  the 
following  year  (if  the  plant  is  an  annual)  in  order  to  obtain  a  larger 
number  of  plants,  from  which  a  larger  number  of  individuals  may 
be  selected  than  in  the  preceding  year,  thus  providing  a  good 
quantity  of  the  seed  of  the  improved  race  in  a  short  time.  The 
-weak  point  in  this  method  is  that  one  does  not  know  in  what 
manner  each  individual  plant  has  reproduced  itself,  so  that  in 
selecting  a  good  plant  one  does  not  know  that  it  was  not  derived 
from  a  parent  that  produced  only  5  or  10  per  cent,  of  seed  of  the 
improved  variety,  the  other  nine-tenths  reverting  to  the  earlier  type. 
This  may  happen,  and,  of  course,  hinder  the  complete  differentiation 
and  establishment  of  the  race. 

There  is  a  method  that  may  be  said  to  be  intermediate  between 
the  two  already  described,  which  embraces,  to  a  great  extent,  the 
advantages  of  both  without  their  disadvantage.  It  is  the  method  of 
seeding  by  single  plants.  This  method  requires  somewhat  more 
labour  and  attention.  It  is  as  follows  :  In  the  first  generation  from 
the  original  plant,  instead  of  selecting  only  one  individual  as  in  the 
tirst  method,  several  are  chosen,  all  of  them  perfectly  satisfactory  in 
appearance ;  but  in  place  of  sowing  them  together  and  collecting  the 
seed  in  a  mixture,  as  in  the  second  method,  each  is  grown  sufficiently 
far  away  from  the  others  to  avoid  cross-fertUisation  and  the  seed 
from  each  plant  is  collected  separately.  Each  lot  is  again  sown 
separately  the  next  year,  and  when  the  time  comes  to  make  a 
selection,  the  first  step  is  to  note  to  what  extent  each  of  the  lots 
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thus  obtained  has  faithfully  reproduced  the  characters  of  the  plant 
from  which  it  has  sprung.  (For  the  sake  of  clearness  and  convenience 
each  plant  selected  receives  a  number  or  letter  by  which  it  is 
designated  and  its  pedigree  may  be  followed.)  A  great  difference  is 
generally  noticed  in  the  behaviour  of  the  different  plants  in  respect 
to  the  transmission  of  their  characters.  Those  that  do  not  repro- 
duce the  desired  characters  are  entirely  rejected.  If  any  are  found, 
as  often  happens,  that  reproduce  entirely  those  of  the  parent  plant, 
such  plant  or  plants  only  are  preserved,  and  their  descendants  may 
be  used  immediately  for  the  multiplication  of  the  new  variety,  which 
is  thus  established  with  a  constancy  that  the  best  horticultural 
varieties  do  not  always  possess. 

This  process  of  seeding  by  individual  plants  is  one  of  the  most 
powerful  means  which  the  plant  breeder  possesses  to  establish  with 
certainty  and  relative  quickness  new  varieties  of  cultivated  plants. 
About  twenty  years  ago  I  applied  this  method  to  the  improvement  of 
sugar  beets,  a  work  that  was  begun  by  my  father  in  1850,  and  that  I 
have  made  one  of  my  principal  lines  of  business  for  twenty-tive  years. 
In  the  laboratory  of  Yerrieres,  as  everywhere  else  at  the  present  time, 
the  roots  of  the  sugar  beet  are  submitted  individually  first  to  a 
physical  selection  as  to  size,  form,  colour,  etc.,  then  to  an  examina- 
tion by  the  polariscope  for  their  sugar  content.     After  this  the 
most  perfect  roots  are  replanted  and  the  seed  from  each  one  is  col- 
lected and  kept  separate  ;  but  still,  before  using  this  seed  for  the 
multiplication  of  the  variety  on  a  large  scale,  those  plants  must  be 
determined  which,  beside  their  own  characters,  are  endowed  with 
that  special  quality  which  consists  of  faithfully  transmitting  those 
characters  to  their  descendants.     A  small  sample  of  the  se^  from 
each  root,  enough  to  produce  about  fifty  plants,  is  sown  the  next 
year.     The  roots  produced  are  examined  physically  and  chemically 
at  the  laboratory  in  the  usual  manner.      If  the  result  of  the  test  is 
unfavourable,  the  rest  of  the  seed  is  thrown  away  ;  but  if  the  test  is 
favourable — that  is,  if  the  roots  from  which  the  seed  was  produced 
have  demonstrated  that  they  reproduce  and  transmit  faithfully  to 
their  descendants  the  qualities  for  which  they  were  chosen — the  rest 
of  the  seed  is  sown  with  suitable  care  so  as  to  obtain  as  great  an 
increase  of  the  variety  as  possible.     Now,  it  is  a  fact  of  observ^ation 
chat  individual  plants  or  animals  are  very  unequally  endowed  in  this 
respect.     I  have  already  referred  to  this  fact  when  I  mentioned  the 
case  of  a  new   variety  being  established  in  a  single  generation. 
In  an  article  on  heredity,  written  in  1856,  my  father  has  so  Mrell 
presented   this  matter   of  the   varying  ability  of  individuals    to 
transmit  their  own  characters  that  I  can  do  no  better  than  quote  the 
entire  passage  : — 

''  An  example  drawn  from  the  animal  world  will  make  this  idea 
clearer.  Suppose  two  stallions  eminently  remarkable  for  ei^ht; 
characteristics,  the  same  for  both.  Let  the  first  of  these  character* 
istics  be  that  of  a  fine  head  and  shoulders,  with  the  head  shapely  and 
well  poised.  We  will  not  mention  the  other  characteristics,  which 
are  of  no  importance  to  our  argument,  and  pass  directly  to  the 
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eighth.  Let  this  eighth  characteristic  be  that  of  being  a  good 
stallion,  and,  since  we  are  only  making  a  supposition,  we  will  define 
this  by  saying  that  it  consists  in  the  ability  to  transmit  to 
descendants  seven-eighths  of  his  own  characteristics.  Now  let  us 
advance  one  generation  and  consider  two  male  offspring  of  these 
animals.  The  first  has  transmitted  seven  of  these  characteristics, 
but  he  has  not  transmitted  the  first ;  hence  this  colt  will  have  a 
head  that  is  too  large,  badly  poised,  and  he  will  not  carry  it  well ; 
bat»  as  he  has  received  the  quality  of  being  a  good  stallion,  he  will 
transmit  with  tenacity  to  his  descendants  his  unshapely  head,  com- 
pensated, however,  by  his  other  good  qualities.  Let  the  offspring  of 
the  second  stallion,  on  the  other  hand,  possess  all  the  visible  cha- 
racteristics of  his  father,  and  be,  to  all  appearances,  a  fine  horse.  But 
he  has  not  received  the  eighth  quality.  In  the  second  generation  he 
will  show  his  great  defect.  His  offspring  will  have  no  common 
family  resemblance,  and  all  the  fine  qualities  which  he  received  from 
his  sire  will  thus  be  lost  to  the  further  improvement  of  the  race. 
This  ability  to  impress  a  very  pronounced  character  on  their 
offspring,  which  certain  stallions  possess  to  a  much  higher  degree 
than  others,  is  a  fact  well  known  to  those  who  devote  themselves  to 
the  improvement  of  domestic  animals  ;  but  it  is  not  generally  known 
that  in  the  plant  world  this  fact  is  even  more  pronounced,  so  much 
so  that  certain  plants  endow  their  descendants  with  such  prepotency 
that  a  race,  equivalent  almost  to  a  species  group,  is  formed  at  a 
single  leap,  while  at  other  times  thousands  of  individuals  may  be 
rai^Bd  from  a  plant  showing  some  noticeable  peculiarity  without  a 
single  one  of  them  reproducing  the  distinctive  trait  of  the  parent. 
But  as  this  ability  to  transmit  a  specific  character  is  not  indicated 
by  any  external  characteristic,  and  the  result  alone  reveals  its  exis- 
tence, it  becomes  necessary  to  be  able  to  eliminate  from  the  second 
generation  all  of  the  descendants  of  a  plant  imperfectly  endowed  in 
this  respect ;  and  for  this  reason  I  have  been  led  to  make  it  an 
absolute  rule  to  keep  the  seed  from  different  plants  separate,  and  not 
to  mix  the  seed  of  two  plants  intended  to  be  used  in  improving  a 
race,  no  matter  how  peifect  and  how  much  alike  these  plants  may 
appear." 

When,  after  two  or  three  generations,  it  is  seen  that  the  new 
variety  is  not  becoming  constant,  that  at  each  generation  the  rever- 
sions to  the  old  type  or  variations  in  all  directions  are  still  found,  it 
is  better  to  abandon  the  selection  entirely,  or,  rather,  cease  to  apply 
it  to  this  lot,  which  is  possibly  lacking  in  the  ability  to  transmit 
acquired  characters,  and  to  seek  another  point  of  departure  in' 
another  individual  better  endowed  in  this  respect. 

DiREcnoK  OP  Selection. 

The  characters  that  have  determined  the  selection  of  a  certain 
plant  have  just  been  spoken  of.  It  is  understood  that  anyone 
engaged  in  the  selection  of  plants  or  animals  is  selecting  for  the 
purpose  of  improvement.    Man's  efforts  to  modify  a  plant  by  means 
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of  selection,  however,  may  be  more  or  less  skilfully  directed. 
Besides,  the  result  obtained,  though  expressing  exactly  the  breeder's 
ideal,  may  be  very  differently  estii^ated  according  to  the  circum- 
stances and  the  country.  The  ideal  of  a  fruit,  vegetable,  or  flower 
varies  greatly  according  to  the  tastes  of  different  persons,  and  the 
influence  of  these  different  tastes  must  make  itself  felt  in  one  way 
or  another  in  the  direction  given  to  selection. 

There  are  certain  considerations  of  common  sense  that  must  be 
observed  under  all  circumstances,  which,  if  forgotten  or  disregarded, 
will  lead  to  unfavourable  results  that  will  everywhere  be  recognised 
as  such.  It  would  be  useless  to  attempt  to  unite  in  one  and  the  same 
plant  two  characters  which  antagonise  or  interfere  with  the  utility 
of  each  other.  For  instance,  certain  very  dwarf  beans  are  often 
widely  advertised  as  producing  pods  of  wonderful  length.  If  the 
description  is  exact,  and  there  is  no  reason  to  doubt  tbat  it  is,  the 
pods,  being  longer  than  the  stem  that  bears  them,  would  touch 
the  ground  and  very  often  rot  from  contact  with  the  damp  soil. 
Common  sense  would  show  that  very  long  pods  should  be  borne  by 
pole  beans,  and  that  very  dwarf  varieties  should  bear  short  but 
numerous  pods. 

For  several  years  very  large  flowers  have  been  the  fashion,  and 
pansies  and  begonias  are  shown  in  which  the  flower  is  as  large  as 
the  open  hand.  It  has  never  been  demonstrated  that  this  is  progress 
in  a  right  direction.  These  flowers  that  are  so  large  and  abundant 
have  not  always  the  substance  and  stiffness  necessary  to  hold  them 
upright.  The  result  is  that  they  bend  under  the  slightest  unfavour- 
able atmospheric  changes,  or  often  even  under  their  own  weight, 
and  frequently  become  much  less  beautiful  than  smaller  but  more 
substantial  and  numerous  flowers.  There  is  another  instance  of 
improvement,  so  called,  which  I  am  not  alone  in  considering  quite 
the  opposite.  There  is  a  very  pretty  species  of  helianthus  (H. 
ctLCumerifoliiui)  which  is  much  esteemed  in  America  and  in  Europe 
as  a  cut  flower  in  summer.  Its  flowers,  3  or  4  in.  in  diameter,  are 
of  a  pretty  shape  and  superb  golden  colour  relieved  by  a  bletck  centre. 
They  are  much  sought  after  for  sheaves  and  large  bouquets.  A 
florist  has  selected  a  variety  called  Stella,  which  produces  a  much 
smaller  number  of  flowers,  6  in.  or  more  in  diameter,  like  those  of 
small  varieties  of  the  common  sunflower,  H,  annuvs.  With  the  loss 
of  its  abundance  of  flowers  this  plant  has  also  lost  the  grace  and 
lightness  which  constituted  its  especial  merit. 

The  above  example  brings  out  a  point  that  must  be  taken  into 
consideration  in  selection.  It  is  that  there  exist  in  nature  certain 
laws  of  equilibrium  or  of  compensation  that  must  be  taken  into 
account ;  as,  for  instance,  the  law  that  the  size  of  the  organs  in  any 
given  variety  of  plant  varies  inversely  as  their  number.  The  same 
variety  does  not  produce  both  very  large  and  very  numerous 
flowers.  This  fact  is  especially  noticeable  in  the  cultivated  cineraria 
{Senecio  cruenttia).  The  flowers,  which  in  the  wild  plant  are  scarcely 
as  large  as  the  flowers  of  the  true  daisy  (Bellis  perennis),  are  usually 
bred  to  resemble  those  of  the  Ox-eye  daisy  {Chrysanthemum  leucari' 
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themutn).  This  is  not  a  wise  application  of  selection.  When  of  this 
size,  the  flowers  that  a  well-cultivated  plant  bears  are  no  more  than 
fifty  or  sixty  in  number.  They  cover  the  plant  less  completely  than 
when  they  are  a  little  smaller,  but  are  100  or  150  in  number.  The 
efiect  in  the  latter  case  is  the  more  satisfactory.  The  details  are 
lost  in  the  mass  of  colour,  and  abortive  or  accidentally  injured 
specimens  do  not  break  the  solidity  of  the  mass  as  when  the  flowers 
are  individually  of  such  size  that  the  removal  of  one  of  them  neces- 
sarily leaves  a  gap. 

Neither  can  a  plant  be  expected  to  be  at  once  very  productive 
and  very  early.  Time  is  an  element  of  considerable  importance  in 
the  growth  of  plants.  The  plant  that  grows  under  favourable  con- 
ditions of  temperature  and  light  for  a  month  longer  than  another 
will  necessanlj  produce  a  considerably  greater  weight  of  organic 
matter  ;  but  there  are  many  cases  in  which  great  earliness  is  an 
absolute  condition  of  production.  It  is  underbtood  that  under  such 
conditions  earliness  is  sought  before  anything  else.  It  is  a  local 
necessity  that  must  be  taken  into  account.  The  problem  of  selection 
is  almost  always  complicated  with  particular  local  requirements,  and 
this  explains  the  extreme  multiplicity  of  cultivated  varieties  which 
certain  people  condemn  without  considering  the  reason  for  their 
existence. 

The  rdle  of  selection  has  been  of  the  greatest  importance  in  the 
past,  as  can  be  seen  by  the  examples  already  cited.  It  will  continue 
to  be  of  immense  importance  in  the  future,  for  it  is  certain  that 
mankind,  in  proportion  as  it  increases  in  number  and  takes  possession 
more  and  more  completely  of  the  surface  of  the  earth,  will  be  obliged 
to  obtain  from  it  more  and  more  of  food  and  other  useful  products. 
To  accomplish  this,  man  must  improve  animals  and  plants,  which 
are  the  instruments  of  organic  production.  Just  as  he  improves  the 
implements  and  machines  which  are  the  instruments  of  industrial 
transformations.  Moreover,  mankind  will  be  compelled  to  apply 
selection  not  only  to  species  already  known,  but  also  to  those  which 
are  yet  to  be  discovered. 

Up  to  the  present  time  selection  has  been  applied  particularly  to 
annuflds  or  biennials,  plants  in  which  generations  follow  each  other 
rapidly.  Under  the  management  of  corporate  bodies,  such  as  asso- 
ciations and  local  governments,  it  could  be  applied,  for  example,  to 
forest  trees,  in  which  the  difference  between  the  best  and  poorest 
specimens,  as  is  well  known,  is  extremely  great.  Since  a  well- 
established  race  of  sugar  beets  has  been  obtained,  why  should  not  also 
a  cork  oak  be  bred,  the  cork  of  which  will  be  of  rapid  development 
and  faultless  texture  1  The  value  of  such  a  cork  would  be  double 
or  treble  that  of  the  ordinary  article. 

How  SHOULD  Seed  be  Collected  from  Plakts  ? 

In  concluding  these  notes  on  selection,  it  appears  advisable  to 
touch  upon  a  point  to  which  certain  people  attach  great  importance, 
but  on  which  my  opinion  does  not  agree  with  that  usually  held.     I 
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refer  to  the  custom  of  collecting  seeds  from  some  certain  part  of  a 
plant  in  preference  to  another.  There  is  no  idea  more  prevalent  in 
gardening  than  that  of  the  superiority  of  seeds  collected  from  the 
base  of  the  central  stem  over  those  of  the  top  of  the  same  stem,  and 
especially  over  those  of  the  lateral  branches.  I  have  made  and  had 
made  experiments  on  this  subject,  and  I  have  invariably  found  no 
difference  among  the  seeds  collected  from  various  parts  of  the  same 
plant  with  respect  to  the  proportion  of  single  and  double  plants 
obtained.  I  have  repeated  these  experiments  many  times  on  orna- 
mental plants  with  respect  to  the  doubling  of  flowers,  on  vegetables 
with  respect  to  the  size  and  quality  of  the  roots,  and  on  cereals  with 
respect  to  the  yield  in  weight  and  the  appearance  of  the  seed,  and  I 
have  always  found  that  while  individual  plants  may  differ  from  each 
other  in  respect  to  the  transmission  of  characters,  yet  from  the  same 
plant  there  was  great  uniformity  of  results  obtained.  The  larger 
seeds  produce  slightly  more  vigorous  plants  in  the  earlier  periods  of 
growth,  but  do  not  give  any  guarantee  of  ability  to  transmit  superior 
qualities.  When  a  plant  is  known  to  be  thoroughbred,  and  its 
ability  to  transmit  its  own  characters  has  been  established,  I 
should  always  prefer  the  smallest  seed  that  came  from  it,  although 
collected  from  the  part  of  the  plant  which  is  considered  the  least 
favourable  in  the  common  opinion,  to  the  largest  seed  taken  from  the 
part  believed  to  be  most  favourable  of  a  plant  whose  pedigree  is  less 
certain. 

CONOLUSIOKS. 

Selection  is  the  surest  and  most  powerful  instrument  that  man 
possesses  for  the  modification  of  living  organisms. 

Variations  are  easily  induced  by  change  of  environment  and 
cultivation.  The  latter  is  an  addition  of  especial  importance, 
because  it  permits  variations  which  are  spontaneously  produced  to 
be  easily  observed  and  selected. 

These  modiflcatioios  may  affect  the  external  characters  of  form, 
shape,  and  colour,  or  the  internal  qualities  of  flavour,  perfume, 
chemical  composition,  etc. 

Selection  may  modify  organisms  in  any  direction  not  incompatible 
with  the  preservation  of  life  ;  but  there  are  certain  characters  that 
are  mutually  antagonistic :  individual  size  and  number  of  parts, 
great  productiveness  and  extreme  earliness,  relatively  large  size 
of  a  part  and  very  intense  coloration.  In  order  to  be  effective, 
selection  must  be  continued  in  one  and  the  same  direction. 

The  value  of  the  results  obtained  depends  on  the  ability  and 
judgment  of  the  breeder.  Varieties  may  degenerate  as  well  aa 
improve  under  selection. 

The  unit  of  selection  is  the  individual.  The  superiority  of  one 
seed  over  others  from  the  same  individual,  with  respect  to  the 
transmission  of  characters,  cannot  be  foretold. 
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RECENT  AGRICULTURAL   INVENTIONS. 

T^ie  stffy'e^  Qf^.4^licaHons  for  Patents  from  December  12,  1899, 
to  March  10,  1900. 

N3.— Whtfs  the  Inyention  u  a  oommunication  from  abroad,  the  name  of 
the  Inventor  is  shown  in  itallos,  between  parentheses,  after  the  name  of  the 
applicant. 

Agricultiiral  Maohinery  and  implementf»  fte. 

Ko.of 
AopUoKtioiu   Hameof  Ajypliouiti  Title  of  Uveotton. 

T«arl»Q. 

24810  Bbhsihoeb,  8.   •       .  Ploughs. 
26126  Dbhtb,  D.    .        .       .  Potato  diggers. 
25148  Lake    (IK.    S,    King 

Co^  U.S.A.)      .        .  Maohlnes  for  catting  grass. 
85150  Wenok,  a.  .        .        .  Artificial  manure. 
25424  Uhteblip,  F.  W.        .  Ploughs. 

25570  HA17BA.HAN .        .  Convejors  and  elevators  for  reaping  machines. 

25885  THIB8,  H.    .        .       .  Potato  digger.    • 

Tear  1900. 
485  Jones,  L.  M.,  k  others  Self -binding  harvesters. 
865  Basfobd,  W.,  k  anr.  .  Machine  for  digging,  &c.,  potatoes. 
975  SAUYsaABDE,  J.         .  Threshing  machmes. 
1011  HOBHSBT,  J.  W.,  k  ors.  Plonghs. 
1502  KSLSE7,  G. .        .       •  Chaff-cntting  machines. 
1505  Jbhks,  a.  S.  .  Spades,  fork?,  &c. 

1520  Allek,  H.  •       .       .  Hay-loader. 
1541  Willis^  P.  R.  (^B&ns, 

J),  Jt  C.J  U.8.A,)       .  Cutter  bar  for  reaping  machines. 
1778  Ibvikb;  a.  J.       .       .  Kachines  for  thinning  tornips,  &c* 
1868  KLBm,  J.    .       .        .  Doable  harrow. 
1911  Lake,  H.  H.  (BuikneU 

^  Co.,  U,8.A,)  .  Mowing  machines. 

2121  GiLLiBPiE,  W.  J.         .  Hoeing  and  cleaning  tornips. 
2355  Taskeb,  H.,  k  anr.      .  Elevators. 
2380  Jack,    J.    H.    iMiU 
watUtee  Harveiter  Co., 
U.8.A.)      .       •        .  Harvesters. 
2442  Hansen,  H.        .       .  Ploaghs. 
3076  CsXv^,  0. ,       •       ,  Shaking  appar^tos  for  Uire^hin^  mao)iinf «|, 
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Eeceni  AgrieuUural  Inventions. 


Name  of  Applioant. 


No.  of 
Applioation. 
Year  1900. 

3190  Fischer,  A..  T.,  &  anr. 
3426  Bawdbn,  E. 
3610  Gbisenslade,  J. . 
3756  HOLMB,  T.  (Bacht  N., 
^  ors.y  Denmark) 

3907  G0S8,  J.  P.  . 
3919  GOUGH,  A.  . 
3964  Redlington,  W. 

4040  PLUE8CHKB,     G.    J. 

{Tonko,  M,,  Austria). 

4041  Ditto 

4116  FowLEB,  R.  H.  &  B.    . 
4176  Stbawsok,  G.  F. 
4373  Bryan.  G.  C.  N.  . 


Tltlo  of  InvmtloiL 


Seed  drills. 
Turn-wrest  plongh. 
Threshing  machine. 

Machine  for  thinning  and  cleansing  tnmips, 

and  donble-moolding,  sowing,  and  hllliog. 
Drill  coulters. 

Germinating  grain  and  withering  malt. 
Root-crop  top-cutter. 

Potato-sowing  machines. 

Digging  and  harrowing. 

Ploughs. 

Means  for  spraying  crops. 

Swath  turners. 


Stable  TTtensils  and  Fittings— Hone-shees,  &c. 


Year  1890. 

24581  Johns,  S.  T. 
24762  Douglas,  R. 
24798  Gbbasby,  J.  J.    . 
25029  MiLNEB,  G.. 
25135  Levy,  J.  (Barrut,  iV., 
Victoria)    .        .        • 
25345  Ellam  &  another 
25578  Taylob,  C.  F.     . 
25611  Staunton,  ?.  M. 
26722  WoLKBB,  A. 
26728  KiNOSCOTB,  E.,  &  anr. 
25771  TILDBSLEY,  W.  H. 


Frost-shoe. 

Pneumatic  under-saddle. 

Horse-shoes. 

Riding  saddles. 

Nosebags. 

Horse-shoe. 

Hame  tugs. 

Saddles. 

Horse-shoes. 

Protecting  horses  from  sickness. 

Curry  combs. 


Year  1900. 

71  Bbibne.  T.  . 
146  TabBbnero,  a 


.  stirrup. 

.  Nostril-closing  apparatus  for  stopping  mnaway 
horses. 
152  Fbankb,  C.  R.    .        .  Curry  comb. 
168  Jenks,  a.  E.        .        .  Whip  sockets. 
828  HODQKINBON,  J.  H.  R.  Horse-shoes. 
465  WiLLi8,PR.J.(ilr^Awr, 

A,,  U.S.A.)         .        .  Securing  traces  to  thills. 
605  Dunnachie,  J.   .        .  Clipping  machines. 
679  Cabtbb,  J.  .        •        .  Side  saddles. 
645  Douglas,  R.       .        .  Harness, 
704  McCappbey,  J.  .        .  Saddles.  • 
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No.  of 
▲pplioation.    Name  of  Applicant, 
Tear  1900. 

1042  WOOLBIDGB,  S.  C. 

1149  QnLLn«'B,  H.  L.  . 
1471  Sajjgbteb,  T.  H. 
1565  BOULT,  A.  J. 
1584  Petebs,  M.  &  R.  . 
1681  Hahn,  A.    . 
1684  Mabbh,  F.  . 
1821  Thomson,  E. 
2174  Gablamd.  W.  F. 
2279  Prince,  P.  . 
2528  Hlawitschka,  A. 

2576  Wattb,  J.  R. 
2610  NUNN,  J.  N. 
2792  Olsen,  C.  B. 
2924  Chbttlb,  T. 
2932  Maokay,  R.  M.    . 
3279  Wallby,  J.  S.     . 
8408  Morley,  W. 
3538  OOETZB,  W. 
3585  Clbhson,  E.  C.  • 
3602  GdTTBGHB,  A.  H. 
3794  Haborbaves,  E.  B. 
3859  Steybnson,  J.  C. 
3997  Mitchell,  F.  H. 

4197  DlEDRICH,  E.       • 

4344  Verity,  H. 
4396  Douglas,  R. 
4474  Rainbfobd,  R.  (Dud- 
ley, m  H,,  cr.s.A.)  . 

4581  WiNCBR,  T.. 


Title  of  InTcntion. 

Self-fastening  froet-cogs. 

Attachments  for  borse -collars. 

Nosebags. 
,  Trace  gear. 
,  Horse-shoes. 

Horse-shoe. 

Nosebag. 

Horse-collar. 

Opening  and  fixing  horses'  jaws. 

Horse-shoes. 

Hobble  for  temporarily  securing  horses  left 
unattended. 

Hook  for  removing  stones,  &c.,  from  horses*  feet. 

Rubber  horse-shoefpad. 

Harness. 

Controlling  vicious  stallions. 

Horse  loin-covers. 

Trace-fasteners  for  vehicles. 

Knee  halter. 

Rein  holder. 

Nosebags. 

Releasing  or  unfastening  appliance. 
,  Horse  clothing. 

Buckle  for  harness. 

Horse  clothing. 

Blinkers. 

Riding  saddles. 

Saddlery  and  harness. 

Checking  horses. 
Triplicate  gig  saddle  plate. 


Dairy  Vteniili,  Ac.     •  • 

Year  1898. 

25084  Williams,  H.  C.         .  Hilk  chums  (preserving). 
25264  Booth,  J.,  &  another  .  Vents  or  valves  for  chums. 
25668  Allen,  O.  J.       .        .  Cheese-making  vessel. 


Tearl90a 

298  Hall,  F.     . 
1776  FouLKB,  L.  H. 
1823  NiLBSON,  F.  O. 

1829  POPPE,  If.  . 


Fastener  for  milk'churtis 
Mechanism  for  cbUmidg 
Joumalling  device  for   centrifugal  separator 

drums. 
Manufacture  of  nmigarine. 


1939  Barb,  J.,  &  another    .  Cow-milking  machines. 
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Bdcent  Agricultural  Inventiotu. 


No.  of 
Application.    Kamo  of  Applicant. 
Year  1900. 

2163  Beach,  B.  W.     • 
3255  Aflin,  J.  S. 

32t>0  MlBACLE,  M. 

3307  PoBTBB,  T.  6.,  k  anr. , 

3620  BABHAir,  A.  S.    . 

3846  HousK,  J.,  k  another 

3847 

3986  Williams,  H.  C. 

4367  Wilson,  J. . 


Title  of  Invention. 

Oentrifugal  separators. 
Milk  churns. 

Machine  for  catting  cheese. 
Drainer  presses  for  cheese  making. 
Lids  of  milk  churns. 
Lining  for  dairy  ntensils. 
Apparatus  for  drying  dairy  utensils. 
Treating  and  preserving  milk  churns. 
Cheese  cutters. 


Poultry  and  Game,  ftc.,  Appliances. 

Year  1899. 

24769  Galway,  J.  L. 


Year  1900. 

1065  Eveball,  J.*B. 

1164  OZFOBD,  A.  J. 

1212  Afpleoabtit,  R. 
1501  Wall,  E.  F. 

1771  SlHHINS,  S. 

2615  Balls,  A.  H. 
3044  Whallby,  J.  F. 
3128  Watts,  W.  J. 
3344  HOOPBB,  J.  A. 
3799  Walkbb,  A. 
3934  SUTOLIFFE,  J.  H, 


•  Foster-mothers, 

.  Heat  regulators  of  incuhators. 
.'Using  yeast  as  poultry  food. 
.  Incubating  apparatus. 
.  Nest  boxes. 
.  Foster-mothers. 


Incubators. 

Foster-mother. 

Hatching  and  rearing  house. 

Humidity  regulator  forincubator. 


Xiseellaneoni. 

Year  1899. 

24600  Hampton,  F.,  &  anr.  .  India-rubber  feeding  appliance  for  young  stock 

24729  French,  a.  W.  .       •  Machines  for  trimming  oiUcakes. 

25037  Salibbuby,  W.   .       •  Calf  trough. 

25429  Mabbiott,  J.      ,        .  Food  for  animals. 


Year  1900. 

568  C0ULTHUBaT,-A.  . 
2369  Kymer,  W.  H.  . 
2527  Hlawitbchka,  A.,  & 

another  .  • 
3507  Barton,  W.  W.  . 
3521  MacIlwainb,  A.  W.  . 

8651  KiROHWBQER,  T. 


Drinking-troughs  for  cattle,  Ac, 
Feeding  appliance  for  isattle,  &c. 

Cattle  food. 

Clipping  and  shearing  machine. 

Treating  castor-oil  seeds  for  use  as  food   for 

cattle. 
Introducing  and  removing  Queen-bees  into  aod 

from  bee.hives. 


Digiti 


zed  by  Google 


Becent  AgiicuUwral  Inventions.  169 

Vnmberi  of  Specifioatioxui  relating  to  the  above  lubjeeti  published 
linee  I>ecember  10, 1899.^ 
(Price  &2.  eaoh  copy.) 
Bpecificationfl  of  1899. 
53,  251,  291,  2432,  3014,  3524,  3530,  8631,  3703,  3730,  4067,  4578,  4735,  4949, 
5101,  5185,  5186,  5378,  6dl9,  6590,  7323,  7880.  8397,  8426,  8730,  9234, 
9264,  9400,  9479,  9576,  9860,  9973,  10138,  10740,  11362,  12815,  15075, 
15819, 16860,  19335,  20960,  21782.  22385,  22557,  22602,  22645,  23307 
24232,  24810,  25722. 

Specifications  of  1900. 
145,  152,  298,  704,  1149,  1164,  1821,  2153,  3576,  4130,  4222,  4527,  4790. 

>  Copies  may  be  obtained  at  the  Patent  Office  (Sale  and  Store  Branch) 
Quality  Ck>tirt,  Ghanceiy  Lane,  London.  E.G. 
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The  Price  of  UngUsh  Com  in  1899. 
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STATISTICS  AFFECTING 
BRITISH  AGRICULTURAL  INTERESTS. 


Tabui  I. — Avttagt  Prieet  of  British  Corn  per  Quarter  (Imperial 
Meanire),  <u  received  from  the  Inspeetore  and  Offleers  of  Excise 
conformably  to  the  Act  o/*  45  «£  46  Vict.  eh.  37,  in  each  Week  of  the 
Tear  1899. 

{Compiled  fivm  tMe  "  Ztnde*  Gaeette.'^ 


Wedk  ending 

Wbaat 

Barley 

Oats     1       Week  ending 

Wheat 

Barlqr 

Oats 

18W 

«. 

d.|  «.    d. 

t.     d. 

1899 

«. 

d.!  ,.    d.| 

r    d. 

Jftnnaxy  7 

27 

0'28     3 

17     0 

July  1     . 

25 

7 

24     2 

18    0 

Jannary  14     . 

27 

2128     2 
0^27  11 

17     1 

July  8     . 

25 

7 

21     9 

18     1 

January  21 

27 

17     1 

July  16   . 

25 

6 

20    4 

17  11 

JaDnaiy  28      . 

26 

7i27     9 

17    0 

July  22   . 

26 

6 

21  10 

18    0 

February  4      . 

26 

6   27    2 

17    0 

July  29    . 

25 

2 

22    6 

18     2 

Febrnaiy  11    . 

26 

8 

27     2 

17     0  1  August  6 

24  10 

20    9 

18    0 

February  18    . 

26 

0 

26  10 

16  11 

August  12 

24 

8 

22     6 

17     9 

February  25    . 

25 

7   26    7 

16  11 

August  19 

24 

7 

26  11 

17    4 

March  4  . 

25 

8|26    7 

17    0 

August  26 

24 

7 

26     5 

17     1 

March  11 

25 

10  26    7 

16  11  1  September  2   . 

26 

0   26  10 

16    7 

March  18 

25 

10   26    3 

16  10 

September  9   . 

25 

6 

26    5 

16    6 

March  25 

25 

4 

26    8 

17    0 

September  16 . 

26 

4 

27     1 

16     2 

September  23 . 

25 

4 

27    4 

16     1 

September  30 . 
Average  of) 

25 

6 

26  11 

16    5 

Average  of) 

1 

Winter 

26 

3   27    1 

16  11  i          Summer  \ 

25 

2  1  24    4  j  17    3 

Quarter 

1 

1          Quarter  j 

1             1 

April!    .        . 

24  11 

26    2 

16  11 

October  7 

26 

0 

28    0 

16     5 

Aprils    .        . 

24 

7 

25     1 

16  11 

October  14      . 

27 

3 

27     9 

16    5 

Aiml  15  . 

24 

6 

25    7 

16  10 

October  21      . 

28 

2 

27     6 

16  10 

April  22  . 

24 

8 

25     2 

17    1 

October  28      . 

28 

1 

27     4 

16     3 

April  29. 

25 

0 

26  10 

17    6 

November  4    . 

27 

a 

27     2 

16    7 

M«y  6     . 

25 

3 

24    5 

17    6 

November  11  . 

26 

7 

26    9 

16     5 

May  13   .        . 

25 

4 

23  11 

17    9 

November  18  . 

26 

1 

26    4 

16     7 

May  20  . 

25 

3 

23  11 

17  10 

November  25  . 

25 

8 

26     2 

16     7 

May  27  .        . 

25 

2 

23    8 

17    8 

December  2    . 

25 

7 

25  10 

16    6 

Jane  3    . 

25 

4 

24    4 

18    1 

December  9    . 

25 

7 

26  10 

16     5 

June  10  . 

26 

6 

21  10 

18    2 

December  16  . 

26 

4 

26     7 

16     1 

June  17  . 

26 

7 

23    1 

17  10 

December  23  . 

26 

6 

26  10 

16    0 

June  24. 

25 

7 

26    2 

17  11 

December  30  . 

Average  of) 
Autumn  w 

26 

9 

26     5 

16     2 

AvetBgeof) 

Spring    \ 

26 

1 

24    6 

17    6 

26 

4 

26    6 

16     4 

Quarter  j 

Quarter  ) 
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Tabus  JL—Annudl  Average  Priees  and  guaniUiet  of  Britiih  Garm  $M 
in  the  Town*  in  England  and  Wales  from  which  Betum*  are  reeeieed 
under  the  A0tofi&4'  46  Vtot.  eh,  87,  in  each  af  the  Yean  1890  to  1899. 

IFrom  the  •'London  Oaeette.'^ 


Tear 

WbMt 

Barley 

Oate 

Wheat 

Bar]i7 

Ottte 

«.    d. 

«.     d. 

».     d. 

Qra. 

Qm. 

dn. 

1890 

81  11 

28    8 

18    7 

8,489,699 

8,327,991 

699,083 

1891 

87    0 

28    2 

20    0 

8,248,743 

8,256,618 

661,718 

1892 

30    8 

26    2 

19  10 

3,052,879 

3,493,634 

492,166 

1893 

26    4 

26    7 

18    9 

2,620,060 

8,866,066 

576,628 

1894 

22  10 

24    6 

17     1 

1,966,824 

2,729,848 

566.747 

1896 

23    1 

21  11 

14    6 

1,928,388 

8,426,576 

666,939 

1896 

26    2 

22  11 

14    9 

2,111,021 

3,391,862 

665,153 

1897 

30    2 

23    6 

16  11 

2,756,661 

3,267,187 

550.434 

1898 

34    0 

27     2 

18    5 

2,602,416 

3,663,667 

688,064 

1899 

25     8 

26     7 

17    0 

3,630,961 

8,296,744 

776,361 

Tablb  IIL—Hetume  puhHthed  pwrsuamt  to  the  Com  Retvms  Aet^  1882,  amd 
to  Act  of  Q  ^  7  Wm.  IV.  for  '*  ComBMstaiion  of  TUhee  in  JBngkmd  amd 
Wales,**  showing  what  has  been,  during  the  Seven  Tears  ending  Ckrutmtme 
Day  in  each  Year,  the  Average  Prie4  of  an  Imperial  JBushol  of  Bxitiik 
Wheat,  Barley,  and  Data,  computed  from  the  Weekly  Averages  of  Com 
Returns  in  each  of  the  Years  1898  to  1899.  » 

[From  the  '•  London  Oatiette.'^ 


Ayerage  (Septennial)  Prioet  per  Bnsliel 

Yaai 

Wheat 

Barlqr 

Oata 

i.     4. 

«.     d. 

i.     tf. 

1893 

3  11 

3    4 

iSt 

1894 

3     9 

3    4 

1896 

3    7 

8    2} 

2    8 

1896 

3    6^ 

3    2 

i  ii 

1897 

3    5} 

3     1 

»    2 

1898 

3    5 

3    0} 
8    0| 

2    1} 

1899 

3    4} 

2    1 

Tablb  JY,— Average  Prices  of  Wool  in  each  of  the  Years  1893  to  1899. 


Ekqlish' 

Atotiul- 

Booth 

Year 

AraoAjr 

Leloerter 

Half-breds 

Ferlh. 

Per  lb. 

Ferlh. 

Ferlh. 

Per  lb. 

d.       d. 

d.          d. 

d.           M.     d. 

d. 

d. 

1893 

8ito    9J 

»    to  10^ 
9     „  10} 

10    tol     0 

H 

9 

■ 

1894 

9     „  10 

9     ,.  1     0 

4 

^ 

> 

1895 

9     „10J 

9:    „  11 

H  ,.  0  lU 
9*  ..  0  11} 

8 

9 

> 

1896 

9:    „  11 

9;    „  10} 

8; 

7i 

1897 

8i    „  10 

8     ,.  9} 

8     „  0  104 
8    „  0    9} 

8; 

7 

■ 

1898 

8    „  8} 

T    „  8} 

8 

7 

1899 

7    „8* 

7    „    8J 

7}  „  0  11 

9 

7J 

L 


^  The  prioea  of  English  wool  have  been  calculated  from  the  Uat  giTSQ 
weekly  in  the  JSconomist* 
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Tabls  T. — Ifumbers  and  Values  of  Live  Cattle,   Sheep,  and  Swine 

ImparUd  into  the  United  Kingdom  in  the  Ysars  1897,  1898,  and  1899. 

[.FVvM  Trade  and  Namgation  Betwju,'] 


• 

Komber 

Yalofl 

1897 

1898 

1899 

1897 

1898 

1899 

Otitic . 

/From  Channel  Islands 
„    Canada    . 
„    United  States . 
„    Argentine  Be-^ 
pnbUc  .       ; 
•t    Other  Countries 

^             Total    .        . 

1,633 
126,495 
416,299 

73.852 

42 

1,814 
108,405 
369,478 

89,369 

•    • 

1,732 

94,660 

321,229 

85.365 

518 

31,048 
2,046,209 
7,230,854 

1,153,607 

378 

34,785 

,1,774.76C 

6,238,984 

1,361,264 

•    • 

£ 

83,101 
1.696,097 
6,541,781 

1.392,599 

8,536 

618,321 

569,066 

503,604 

10,460,996 

9.399,793 

8,572,114 

„    United  States . 

Sheep        o    Argentine  Re-) 

and   .       „        pablio  .        ) 

Lamb*       „  Other  Ck>imtrieB 

63,761 
186,755 

345,217 

16,771 

42,070 
147,021 

430,073 

44,583 

63,930 
121,030 

382,080 

40,716 

95.602 
272,421 

528,607 

22,466 

63,286 
219,706 

637,388 

64,483 

100,320 
184,446 

698,436 

69,689 

\        •    Total    . 

611,604 

663,747 

607.765 

919,096 

984,863 

942,891 

Swine  (not  separately  enn-i 
merated)    .       .       .      / 

•    « 

450 

2 

•    • 

1,020 

7 

TOTA. 
AVI 

L  Value  of  Livinch 

■    • 

•    • 

•    • 

11,380,092 

10,386,676 

9,615,012 

Tabub  YI. — Quantities  and  Values  of  Fruit,  Vegetables,  and  Hope,  Imported 

into  the  United  Kingdom  in  the  Years  1897,  1898,  and  1899. 

[Fr&m  Trade  and  Namgaition  Beturns,'] 


¥mxB 

Bnpes  . 
Onogea 
Lemons. 
thieDiunerated 


Foiatoes 

Vegetablefl,  Baw,  nnennm'd 

Bope     .        .       .       • 


Qoantity 


1897         1898 


Bushels 
4,199,971 
312,294 
1,043,819 
1,061.877 
993,713 
8,797,203 
1,548,918 
1,725,116 
6,108,924 

Cwt. 
3,921,205 

164il64 


Bush^ 

3,458,716 

401,810 

922,248 

491,669 

1,135,759 

7,274,312 

1,631,644 

2,177,132 

6,002,615 


1899 


Bushels 

3,861,172' 

281,236 

558.273 

581,832 

1.158,215 

8,660,494 

1,687,935 

2,248,268 

7,008,298 


Yalae 


1897 


Cwt.  Cwt. 

6.751,7285,157,811 


244,136 


180,233, 


£ 

1.187,303 
178,131 
497,783 
377.900 
495,017 

2,266,920 
410.150 
696.169 
760,560 

1,200,328 

1,456.701 

524,297 


1898 


£ 

1,108.056 
230.828 
434,666 
221,779 
549,513 

1,986,960 
439,285 
870,711 
792,909 


1,913,912 
1,680,786 
1,030.140 


1899 


£ 

1.186.143 
163,642 
294,052 
266.351 
588.684 

2,181,219 
453,011 
925,470 
845,782 


1,577,519 

1,744.068 

809,842 
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Tablb  Wll.—QtMmiUiea  and  Values  of  Aiiimals  for  Pood,  and  of  Corn, 
Meat,  Dairy  Produce,  Poultry,  attd  Eggs,  Imported  into  ^  Untied 
Kingdom  in  the  Tears  1897,  1898,  and  1899. 

[From  Trade  and  Naingation  Rettams,'] 


QuantitleB                       | 

Values 

' 

1897 

189S 

1899 

1897 

1898 

1899 

AxiMAM,       LiviKQ       (for 
food):— 

No. 

No. 

No. 

fi 

£ 

A 

Oattle 

618,321 

669,066 

603,604 

10,460,996 

9,899,798 

8,672,114 

611,604 

CG3.747 

607,756 

919,096 

984,863 

942,891 

Swine 

^  "... 

450 

2 

... 

1,020 

7 

Total  Valuii 

Owt. 

CwL 

11,380,092 

10,385,676 

9,615,012 

Corn:— 

Owt. 

£ 

£ 

£ 

Wheat        .... 

62,740,180 

66,227,930 

66.630,978 

23,863,608 

26,147,256 

22.282.701 

Wheat  Meal  and  Flour     . 

18,680,669 

21,017,106 

22,945,708 

9,599,656 

11,646,448 

10,700,990 

Barley        .... 

18,958,720 

24,457,004 

17,189.358 

4,681,074 

6,791,472 

4.960,18a 

Oats 

16,116,810 

16,677,900 

16,626,630 

4,038,813 

4,382,857 

4,199,724   - 

Peas 

2,820,136 

2,179,192 

2,762,960 

771,066 

689,769 

898,961 

Beans  

2,840,060 

2,293,846 

1,877,220 

762,276 

670,169 

673,891 

Maixe 

63,786,380 

67,169,292 

62,699,650 

9,188,708 

1U82,310 

12,967,201 

Oatmeal      .... 

738,496 

989,480 

789.810 

434,672 

616,92i 

605,464 

MaixeMeal         .       . 

1,029,301 

1,453,800 

1.814,766 

1       261,120 

879,486 

467,684 

Other  kinds  of  Com  and  \ 
Meal       .       .       .       / 

2,069,208 

1,462,764 

1,964,697 

478,693 

404,688 

641.772 

Total  op  Corn* 

179,762,948 

191,827,817 

194,297,767 

63,679,474 

62,909,264 

68.088,661 

Mrat:- 

Cwt. 

Cwt. 

Owt. 

1           ^ 

£ 

£ 

Beef,  Baited       .       .       . 

174,938 

208,946 

178,183 

*       215,901 

273,004 

280,948 

„     Fresh        •       • 

3,010,387 

3,100,821 

8,802,628 

6,763,667 

6,915,706 

7,344,728 

Mutton,  Fresh   . 

3,193,276 

8,314.001 

8,446.022 

4,827,868 

4,902,179 

6,48a,407 

Baoon 

6,004,915 

6,711,822 

6,804,588 

8,867,846 

10,321,674 

10,400g6Q2 

Hams 

1,726,876 

1,972,299 

1,978.621 

8,681,966 

3,894,839 

4,094,600 

Pork,  Salted  (not  Hams)  . 

237,206 

876,993 

284,720 

368,693 

819,778 

306,829 

„     Frwh               .       . 

847,617 

567,602 

688,972 

766,128 

1,166,380 

1,403,041 

Meat,      unenumerated— ) 
Salted  or  Fresh      .        J 

364,822 

414,977 

464,782 

727,273 

812,738 

883,368 

Meat  presnrredotherwise  \ 
tban  by  Salting     .       f 

Babbitb  (dead)  .        .      . 

669,684 
276,468 

674,937 

314,398 

652,424 
377,291 

1,702,816 
i       643,494 

1,802,440 
572,603 

1,896,733 
638.656  , 

Total  op  Drad  Meat 

15,005,176 

16,445,295 

17,668,220 

27,869,151 

29,980,340 

82,637,796 

Dairy  Produce  :— 
Butter        .... 

Owt. 
3.217,802 

Owt. 
8,209,153 

Owt. 

3,889,851 

!       *     • 

:  16,916,917 

£ 

16,961,783 

£ 
17418.616 

Margarine  .... 

936.543 

900,615 

953.175 

2,486,370 

2,384,884 

2,649,376 

Cneese 

2,603,178 

2,339,462 

2,889,313 

1    8,886,621 

4.970,242 

6,615,091 

Milk,  Condensed 

750,243 

817,274 

824,618 

1,398,363 
25,686,171 

1,435,951 

1,466,033 

Total  Value 

... 

24,762,360 

26.734,016 

Poultry,  Ac.  :— 
Poultry  and  Game,  aUve ) 
or  dead    .       .       .       / 

Bggs   .       •              •       • 

£ 
730,726 

£     • 
637,482 

£ 
786,294 

Ot  Hunda. 
14,031,764 

Ot.  Hunds. 
14,424,601 

Gt.  Hunds. 
16,174,760 

4,866,807 

4,467,117 

6,044,882 

Total  Value 

... 

... 

6,087,632 

6,094,609 

6,829,686 

uiyiiizfcju  uy  ■" 


^^.v 
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Tablb  Vlll.--QfiMtUi€s  and  Values  of  Dead  Heat  Imported  into 
the  Untied  Kingdom  in  the  Fottr  Fears  1896  to  1899. 
IFrom  Trade  and  Na/cigation  Betwmt.'] 
Thonauids  (**000**)  omitted. 


DHAO  lOUT 


From  TTnited  States 
„     Denmark 
„     C&nada  . 
w     Other  Ooantrles 

Total. 

From  XTnlted  States 
„     Other  Ooantrifis 

TMal. 

From  United  States 
«     Other  Ooantrles 

Total. 

From  United  States 
„     Canada  . 
„     Other  Countries 

Tdtal.       . 


UT,  TTnennmented  :— 

(  From  Holland 


{Fron 
n 


United  States 
Other  Oonntries 

Total, 


!lnsei'  tad,  other- 1 
wise  than   by-j  Motton    . 

^^^^^    •       -lothsrSorts 


^fios.  Fresh) 


Total 

From  Holland 
„     Aostralasia 
n     Argentine  Repnblic 
«     Other  Countries 

TMal. 

Misd      (not     ('BTiOBi  United  States 


osns; 


Other  Oonntries 

Total.       . 

'  From  Holland  .       • 

„    Belgium . 
^     „    Other  Countries 

Total.'      . 

From  Belgium 
„     Australasia  . 
M     Other  Oountries 


Total. 


-a  OF  Dead  Meat 


1896 


Quan- 
tity 


Owt. 
S,75t 

1,332 

467 

119 


Value 


4,067 

3,792 

696 

300 


4,660 


241 
7 


7,866 


296 
9 


248  < 


2,076 
685 


4,216 
813 


2,660  I  6,029 

1,286  I  2,768 

169  j  366 

4  12 


1897 


Quan- 
tity 


Cwt 
8,693 

1,027 

290 

95 


6,006 


172 
8 


176 


2,242 

768 


3,010 


1,469  i     3,136 


163  I 
61  I 
66  \ 


316 
99 
110 


279 


402 
123 
177 


654 


702 


229 

1,863 

803 

11 


2,896 


138 
118 


244 
89 
16 


18,618 


1,064 
202 
620 


1,776 


616 

8,106 

1,072 

25 


4,719 


176 
116 


292 


657 
98 
82 


299 

687 

92 

261 

64 

80 

36 

71 

171 

402 

24,752 


1,604 

119 

3 


1,726 


236 
76 
64 


866 


873 
99 
198 


670 


Value 


£ 
6,354 

2,744 

623 

247 


8,868 


213 
4 


4,60tf 
1,176 


6,784 


3,418 

260 

10 


3,682 


472 
127 
129 


727 


1,000 
161 
641 


1,702 


267 

2,009 

909 

9 


3,198 


141 

96 


237 


226 
37 
86 


692 

3,040 

1,176 

20 


4,828 


168 


489 
93 
18t 


346 

765 

84 

227 

168 

261 

24 

66 

276 

643 

15,006 


J7,369 


1898 


Qnan- 
Uty 


Cwt 
4,087 

1,018 

636 

71 


5,711 


201 
5 


2,302 
799 


3,101 


1,868 

117 

3 


1,972 


250 
90 
76 


416 


281 
118 
176 


676 


266 

1,934 

1,106 

8 


3,314 


175 
101 


276 


233 
85 

300 


558 


85 

205 

26 


814 


Value 


£ 
6,438 

2,701 

996 

187 


10,322 
267 


1899 


Quan- 
tity 


Cwt. 
4,089 

1,211 

454 

62 


6,806 


176 
3 


4,677 
1,238 


6,916 


8,651 
233 
10 


8,896 


618 
167 
139 


178 


2,757 
1,046 


8,803 


1,824 
151 

4 


1,979 


25  i 
123 


813  I 


1,017  I 
195  ' 


366 
87 

199 


1,8J2 


652 


686 

2,941 

1,358 

19 


4,902 


226 
95 


285 

2,001 

1,141 

18 


8,446 


164 
121 


320 


603 


1,165 


239 
275 
68 


678 


16,445     29,980 


344 

35 
289 


81 
267 

30 


877 


17,658 


Tablb  iX.^QfianiUieg  and  ValtAea  of  Batter,  Mftrgarine,  Cheese,  Milk, 
Poultry,  cmd'Eggn  Imparted  into  the  United  Kingdom  in  each  of  the  Teare 
1897,  1898,  and  1899  /  aleo  CowrUriee  from  which  they  were  obtained, 
[From  Trade  and  ^ftrngation  Jietwnt.j 


QUANTITIB8 

VALTJB8 

1897 

1898 

1899 

1897 

1888 

1899 

BUTTBB 

From  Sweden.    .    .    . 
„      Denmark   .    .    . 
„      Germany   .    .    . 
.,      Holland     .    .    . 
„      Franc/O  .... 
„      New  South  Wales 
„      Victoria    .     .    . 
„      New  Zealand     . 
„      Canada.    .    •    . 
„      United  States     . 
„      Other  Countries. 

Owt. 
299,214 
1.334,726 

61,761 
278,631 
448,128 

23.836 
169,075 

76,622 
109.402 
154.196 
272,312 

Owt 

294,962 

1,465,030 

41,231 
269.324 
416,821 

34,391 
124,223 

69,949 
156,865 

66,712 
269,646 

Owt. 

246,599 

1,430,052 

36,963 
284,810 
863,942 

43,561 
211,744 
111,639 
260,083 
159.137 
262,331 

1        £ 
1,516,705 

6,748.163 
263,097 

1,363,349 

2,330.676 
112,218 
816,399 
366,956 
444,862 
633,649 

1,332,043 

1,501,668 

7,369,831 

214.046 

1,329,438 

2.183.846 

167,618 

606,611 

338,400 

661,936 

286.309 

1,314,082 

1,246.137 
7,663,436 

186,673 
1,417.641 
1,908.848 

215.274 
1,061.358 

643,367 
1.113,956 

704,061 
1.272.866 

Total.    .    .    . 

3,217,802 

3,209,163 

3,389,861 

16,916,917 

16.961,783 

17,213.616 

HABaASINB 

From  Norway.    .    .    . 
„      Holland     .    .    . 
„      France .... 
„      Other  Countries. 

10,827 

872,473 

30,563 

22.680 

8,477 

844,177 

30,299 

17.662 

8,278 

897,806 

27,721 

19,370 

29,785 

2,291,796 

106,105 

67.684 

22,799 

2,209,809 

106.309 

46,467 

22,654 

2.378.944 

96,250 

61,528 

Total.    .    .    . 

936,543 

900,616 

963,175 

2,485,370 

2,384,384 

2,649.376 

Ohbub 
From  Holland.    .    .    . 
„      France.    .    .    . 

,       United  Stetes     . 
„      Other  Countries . 

297,604 

36,358 

68,616 

1,626,664 

631,616 
42.321 

292,926 

33,086 

44,608 

1,432,181 

485,996 
60,657 

328,685 

34,307 

37,494 

1.337,198 

690,737 
60,992 

748.261 
110,087 
161,776 
3,349,601 
1,413,079 
102,827 

724.936 

94,102 

91,161 

2,943,726 

1,006.686 

109.732 

810,102 

103.159 

84,318 

3.014,211 

1.380,609 

122.692 

Total.    .    .    . 

2,603,178 

2,339,462 

2,389.313 

6,885,621 

4,970.242 

6.616,091 

Milk  (condensed) 

766,243 

817,274 

824,618 

.  1,398,363 

1 

1.436,951 

1,466.033 

Poultry  (and  Game) 

From  Russia    .... 

„     Belgium     .    .    . 

„     France  .... 

„     Other  Countries  . 

... 

... 

... 

186,825 
164,179 
256,113 
123,608 

164,498 
127,923 
217.703 
127,868 

139.834 
165.803 
296.555 
183,102 

Totol    .    .    . 

... 

... 

... 

1    730,725 

637,492 

785,294 

EOGfl 
From  Russia  .... 
„      Denmark   .    .    . 
„      Germany  .    .    . 
„      Belgium    .    .    . 
„      France  .... 

„      Other  Countries. 

Great 
HandredB 
3,132,338 
1,748,800 
2,971,846 
2,464,182 
2,676,667 
668,769 
470,167 

Great 

3,645,903 
2,019,508 
2,821,128 
2,349,962 
2,115,096 
745,866 
727,649 

Great 
Hnndreds 
4,318,601 
2,266,030 
3.454,988 
2,467,668 
2.288.562 
646,867 
742.166 

£ 
812.297 
696,282 

'  813,022 
768.077 

1,022,869 
193,998 
150,262 

966,129 
685.447 
788,844 
730,898 
817,336 
251,710 
216,763 

£ 
1,183.031 
808.543 
966.641 
759.250 
867,865 
233,693 
225,369 

Total.    .    .    . 

14.031,754 

14,424,601 

16.174,760 

4,366,807 

yiiizfcju  uy 

4,457,117 

6,044,392 
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Table  X. — Values  of  Com  and  Xeal  Imported  into  the  United 
Kingdom  in  each  of  the  Five  Yea/rSy  1895  to  1899. 

[From  Trade  and  Naoigation  JRstums,] 


1895             1896 

1897 

1898 

1899 

£ 

£ 

£        \         £                 £ 

Wheat  . 

22,631,176 

21,678,989  |  23,363,603 

26,147,266 

22,282,701 

Wheat  Flour. 

7,679,013 

9,227,873!    9,699,666 

11.646,443 

10,700.990 

Total    . 

30.210.189 

30,906,862 

32,963,159 

37,692,699 

32.983,691 

Barlej  . 

6,638,405 

6,709,631 

4,681,074 

6,791.472 

4,960,332 

Oats      . 

3.723,465 

4,226,317 

4,038,813 

4,382,867 

4,199,724 

Maise    . 

7,808,860 

9,422,639 

9,188.708 

11.282,810 

12,967.202 

Maize  Meal   . 

76,528 

123,313 

261,120 

879,485 

467,634 

Peae 

693,828 

862,634 

771.065 

689,769 

898,961 

Beana    . 

1,079,780 

837,417 

762,276 

670,169 

673,891 

Oatmeal 

277,736 

330,966 

434,672 

616,925 

605,464 

Other      kindB     of 

Corn  and  Meal  . 

315,507 

390,604 

478.698 

404.588 

641,772 

Total  of  Com,  &c. 

49,723,293 

52,800,083 

63.679,474 

62,909,264  \  68,088,661 

Table  XT. — Quantities  of  Wheat,  and  of  Wheat  Meal  and  Plonr, 
Imported  into  the  United  Kingdom  in  each  of  the  Five  Yea/rs^ 
1895  to  1899 ;  also  the  Countries  from  which  they  were  obtained, 

[From  Trade  aaid  Namgation  Retwmt,'\ 
ThouaandB  (••  000  ")  omitted. 


1896 


Whbat  from-- 

BuBsia 

Germany 

Turkey 

Boumania  ..... 
United  States.    .    .    . 

ChUe 

Argentine  Bepnblic 
British  Bast  Indies .    . 
Australasia    .... 

Canada  

Other  Countries .    .    . 

Total  Wheat  .    . 

Wheat  Meal  and  Floxtr 
from — 

Germany 

France 

Austrian  Territories     .    . 

United  States 

Canada  

Other  Countries  .    .*    .    . 

Total  Wheat  Mbali 
AND  Floub    .    .    .) 


Owt. 

23.017 

763 

1,300 

2,022 

27,084 
1,039 

11,400 
8,803 
3,487 
1,845 
1,000 


1896 


Owt. 

17,242 
1,C33 
1,930 
5.401 

30,696 
1,936 
4,928 
2,113 
7 
3,618 
1.124 


81.760    I  70,026 


Cwt 

Cwt. 

244 

206 

1,126 

1,719 

1,306 

1,388 

13.132 

16,906 

2,343 

1,933 

218 

170 

18,368 


21,320 


1897 

1898 

Owt. 

Owt. 

15,050 

6,232 

1,333 

711 

1,863 

272 

1.221 

184 

34,603 

87,866 

1,019 

807 

933 

3.983 

673 

9,638 

, 

212 

4,821 

6,012 

1,324 

421 

62,740 

65,228 

Owt. 

Owt. 

74 

107 

1,682 

438 

1,144 

729 

14.063- 

17,446 

1,631 

1.968 

187 

328 

18,681 

21,017 

1899 

Owt. 

2,519 

466 

27 

32 

34,661 

266 

11,369 

8,192 

3,703 

6,256 

156 

66,637 


Owt. 

61 

642 

1,030 

18,406 

2,499 

309 
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Table  XII. — Numbers  of  Horses,  Cattle,  Sheep,  and  Pigs  Imported 
into  Great  Britain  from  Ireland  in  each  of  the  Years  1893  to  1899. 


- 

1    1898 

1894 

,    1895 

1    1898 

1897 

,    1898 

1899 

Horskb: 

Stallions    .    .    . 

151 

168 

188 

191 

153 

150 

1*2 

Marcs    .... 

18,356 

14,484 

1     15,870 

18,046 

«,590 

,     18,200 

19,471 

Geldings    .    .    . 

1     16,883 

18,9i2 

!      19,002 

21,619 

20,679 

.     20,464 

22,491 

Total     .    . 

80.390 

83,689 

j     84,560 

89,866 

88.422 

1     88.804 

42,087 

Oattle: 

Oxen, 

Fat    . 

316,844 

880,748 

809,666 

274,472 

269,173 

278,770 

278,064 

BaUs. 

Store. 

818,545 

422,584 

414,859 

849,800 

410,302 

460,903 

442,921 

and 

Other 

Cows  ^   CatUe  . 

8,473 

7,805 

6,622 

8,837 

6,043 

4.101 

6,219 

Calves   .... 

46,807 

66,867 

68,671 

53,461 

62,491 

69.688 

45,066 

Total.    .    . 

688,669 

826,964 

791,607 

681,560 

746,012 

808,362 

772,272 

SircEP : 

Sheep    .... 

705,299 

674,471 

361,976 

397,164 

436,709 

449,558    , 

462,070 

Lambs  .... 

402,661 

882,630 

800,603 

840,142 

868,806 

888,900    ' 

419,883 

Total.    .    . 

1,107,960 

967,101 

652,678 

737.306 

804,516 

883,468 

871,953 

Piob: 

Fat 

406,242 

516,647 
69,320 

600,700 
46,520 

574,677 
86,912 

663.459 

656,728 
82.062 

650,850 
87,703 

8tOT«. 

T 

61,829 

41,848 

otal     .    . 

456,671 

684,967 

547,220 

610.689  1 

695,307 

688.785    i 

688.658 

Table  XIII. — Numbers  of  Horses,  and  their  Declared  Value,  Im- 
ported into,  and  Exported  from,  the  United  Kingdom  in  each 
of  the  Years  1894  to  1899. 

[^From  Trade  and  Namgatum  Returns.'] 


Year 


1894 
1896 
1896 
1897 
1H98 
1699 


Imported 

Number 

Yalae 

£ 

22,866 

548,058 

84,092 

921,490 

40,677 

1,027,736 

49,519 

1,264,862 

42,921 

1,146,824 

43,900 » 

1,148.207 

SX PORTED 


Tear 


1894 
1895 
1896 
1897 
1898 
1899 


Number 

16,467 
21,664 
29,414 
84,471 
86,412 
88,825 


Value 

£ 

449,804 

549,888 
671,388 
896J46 
842,106 
768,017 


*  NoTK.*-Tlie  countries  from  whioh  horses  werv  imported  in  1899  were  aa  follow :  United 
States,  25,169  ;  Canada,  4,792  :  other  countries.  13,939. 


Digiti 


zed  by  Google 


StaHdics  affecting  British  AgricuUurai  Interests.  179 


Tablb  XlY.'-'Jrumbers  a/nd  Prices  ^s/'Live-stook  in  1897, 1898,  and 
1899,  as  rstv/med  under  the  Ma/rhets  and  Fairs  {Weighing  of 
Cattle)  Act  1891. 

[From  Jowmal  of  the  Boa/rd  of  Agrietdtttre.'} 

KUMBERS  OF  ANIMALS  reported  as  ENTSRIKO  THE  SCHEDULED 
PLACES  in  Great  Britain,  together  with  the  Numbers  WEIGHED  and 
the  Numbers  PRICED. 


Cattus: 
Entering  markets 

Weighed 

Prices  returned   .        .        .        . 

Prices    returned    with    quality) 

distinguished  .        .        .        i 

Shkep : 
Entering  markets 

Weighed 

Prices    returned    with    quality  i 
distinguished  .        .        .         f 

Swinb: 
Entering  markets 

Weighed 

Prices    returned    with    quality  i 
distinguished  ...        I 


1897 


1888  1 


1899 1 


No. 
1,115,183 
111,767 
100,371 

No. 
1,263,991 
138,652 
124,197 

No. 
1,236,091 
139,482 
124,552 

78,329 

102,299 

4,691,619 
49,953 

103,613 

4,194,310 
41,969 

4,681,602 
48,643 

36,692 

40,460 

42,164 

211,613 
2,333 

363,370    1 
1,614    1 

456,066 
2,206 

1,368 

1,437 

2,070 

CALCULATED  AVERAGE  PRICE  PER  LIVE  CWT, 
IN  TWELVE  SELECTED  PLACES 

(obtained  by  dividing  the  total  price  by  the  total  weight  of  the  weighed 
£at  cattle,  of  all  descriptions,  in  each  of  the  three  qualities  or  grades). 


Inferior 

Good 

Prime 

Places 

orthixxlqnality 

or  second  quality 

or  first 

quality 

1898 

1899 

Per  cwt. 

«.  a. 

1898 

1899 

Per  cwt. 
«.    d. 

1898 

Per  cwt. 
8.     d. 

1899 

England  : 

Per  cwt. 
#.    rf. 

1  Per  cwt. 

Per  cwt. 
1.    d. 

Carlisle 

25  10 

26  10 

!     29  10 

30     8 

82  10 

34    6 

Leeds 

28    0       28    0 

29     4 

28  10 

32     0 

32     2 

Liverpool 

24    0 

24     6 

28     0 

30     0 

81  10 

33     6 

London 

25    2 

26     4 

82    4 

33     8 

36     6 

:J8     0 

Newcastle    . 

26    0 

28     4 

29  10 

32     8 

33    4 

36    2 

24    6 

28    2 

29    8 

31     2 

34    2 

34  10 

Scotland: 
Aberdeen 

23  10 

25    4 

31     8 

33     2 

34    8 

86  10 

Dundee 

26  10 

26    4 

31     4 

32  10 

33    8 

35     2 

Edinburgh    . 

28  10 

30    0 

82    8 

34     6 

34    0 

36    6 

Falkirk 

28    2 

29    4 

31  10 

33     2 

34    0 

35     2 

Glasgow 

31     0 

31     8 

32    2 

3:t     0 

33  10 

35    4 

Perth   . 

30    2 

30    2 

32    4 

33    0 

34    8 

35     6 

'  Includes  the  returns  from  Carlisle  and  Falkirk. 
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Table  XY.— Horns  Product  and  Importations  of  Sheep  and  MutUm 

(United  Kingdom)  in  each  Year  from  1885  to  1899. 
ll'rom  Meurs.  W,  Weddel  ^  OaJt  **IUfmen>  qf  the  Frozen  Meat  Traie^  1899," 
oorreated  to  date'\ 


Tear 

of  Mohyear 

Nnmber  of  Shoep 
and  Lambs 

in  June  (from 
AgricuUurai  Retumt) 

Estimated      | 
Dead  Weight  of 

Sheep  and 

Lambe  daiigh- 

tered,8ay40per 

oentofTtttal 

Number 

Weight  o{ 
Freeh  Jlutton 
and  Lamb,  and 

Weight  of  Slieep 
Imported 

1885 

(e8tfinated)5^,0y5,^0f 

80,086,200 

Tons 
322,000 

Tons 
47,355 

1886 

n 

36^i3,5$S 

28,955,240 

310,000 

68,588 

1887 

*9 

S6^%i43 

29.401,760 

315,000 

63,527 

1888 

» 

SefiSiXfi 

28,938,716 

810,000 

73,360 

1889 

n 

37,m.999 

29,484,774 

316,000 

78,285 

1890 

t» 

97^4,764 

81,667,195 

339,000 

91,788 

1891 

(oeDsQs)  87»704,283 

83,533,988 

359,000 

91,762 

1892 

(e8tixnated)dtf. ^06,^7^ 

33,642,808 

360,000 

86,974 

1893 

•} 

3^M0^49 

31,774,824 

840,000 

100,142 

1894 

>i 

39,779,03i 

30,037.818 

322,000 

127.917 

1895 

»» 

39,i66fi2i 

29,774,853 

318,600 

1.17.155 

1896 

>» 

39,55S^9 

30,853,809 

829,000 

164,000 

1897 

»* 

39,954.073 

30.667,061 

327,500 

174,950 

1898 

ti 

40^353,613 

31,102,359 

333,000 

182.294 

1899 

»t 

40,757,149 

31,680,225 

339,400 

187,496 

Table  XY  I. — Number  of  Tone  q/*Frozen  Xntton  amd  Lamb  Imported 
into  the  United  Kingdom  from  the  Countries  named  in  each  Year 
from  1885  to  1899. 


Year 

Prom 
New  Zealand 

From  BiTer  Plate 

From  Anstralla 

TMals 

Tons 

Tons 

Tons 

Tons 

1885 

14,200 

6,611 

2,678 

22.489 

1886 

17,328 

9,620 

1,886 

28,733 

1887 

19.782 

12.663 

2.122 

34,467 

1888 

24.931 

17.269 

2,224 

44.424 

1889 

28,425 

19,765 

2,105 

60.295 

1890 

39,366 

21,764 

5.491 

66.611 

1891 

44,806 

21,818 

8,366 

74.990 

1892 

38,283 

23.666 

10.686 

72,426 

1893 

46.016 

26,780 

14,357 

86,152 

1894 

48,663 

29,286 

23,421 

101,260 

1896 

68,662 

36.406 

25,266 

120.224 

1896 

63,956 

40.136 

38.823 

132.914 

1897 

66,116 

45,431 

35,338  > 

145,886 

1898 

66,730 

65,310 

30.974  > 

152,014 

1899 

73,786 

57,064 

26.287  > 

167,137 

Decrease  owing  chiefly  to  drought  iu  New  South  Wales  and  Queensland. 
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Table  XVIL—Qucmiities  and  Valueif  q/* Wool,  Wood,  Seeds,  Kanuret,  ibc, 
Imported  into  the  United  Kingdom  in  the  Years  1897,  1898,  and  1899. 


[Compiled  from  Trade  and  Navigatum  R^ume.'] 

QUANTITY 

* 

1     1S97 

1         £ 

VALUB 

1897 

1898 

1 

1899 

1898 

1899 

Wool  :     Sheep 

Lb. 

Lb. 

Lb. 

*    i    . 

aad  Lambs'  . 

736,627,420 

689,446,139:669,408.683  24,436,871 

1                   1 

22,437.188  23,679,769 

Wood  and 

1 

Tihbeb: 

Loads 

Loads 

Loads 

1 

Hewn 

2,825,666 

2,331.756 

2.667.049 

6  780,689 

4,890.689 

5  327.292 

Sawn  or  Split, 

Planed        or 

' 

Dressed 

7,024,492 

6.363.357 

6,636.764  16.639,981 

16,066,040 

16.201,172 

Staves     . 

126,746 

139,120 

126,216 

1     569,672 

j 

646,076 

669,342 

Skeds: 

Cwt. 

Cwt. 

Cwt. 

Clover  &  Grass 

299,946 

Tons 

342,773 

Tons 

299,268 
Tons 

679,258 

666,211 

649,535 

CotUm    . 

412,876 

430,432 

357,962 

1,925,351 

2,069,111 

2,036,550 

Flax   or    Lin- 

q™. 

Qrs. 

Qrs, 

1 

seed 

1,908,618 

1,688,516 

1,798.887 

2,988,503  2,920,634 

3,383,962 

Rape 

186.282 

268,961 

207,648 

! 

258,283      367.736 

307.053 

Mahvbbs: 

Bones    (burnt 

Tons 

Tons 

Tons       , 

or  not)  . 

69,228 

69.406 

67,915 

217,592 

246.639 

313,659 

Guano  . 
KitEEte         of 

Soda  . 
Phosphate    of 

lame  &  Bock 

16,784 

23,644 

26.911 

89,812 

117,924 

140,075 

103,806 

130,327 

140,861 

797,445 

972,801 

1,069,771 

324,788 

330,610 

418,944 

491,813 

502,422|     680.67« 

MiaoBL- 

LASBOUS: 

Cwt. 

Cwt. 

Cw-t. 

Cotton,  Raw   . 

15,394.289 

19,004,896 

14.520,391 

32,196,172 

34,126.654  27,673,039 

Tons 

Tons 

Tons 

1 

Flax 

98.802 

97,263 

99.0621 

3,208,184 

2,932,646!  3.927,356 

Hemp     . 

89.019 

94,442 

91,973 

1,763,402 

2.308,480!  2,663.547 

Lb. 

Lb. 

Lb.        1 

1 

linen  Tarn     . 

16,907,161 

16,738,320 

26,558,113| 

618,375 

599,346    1,011,961 

Hides,  Baw: 

Cwt. 

Cwt. 

Cwt.       1 

1 

2fy    •    • 

667.087 

643.212 

446,286; 

1,413.166 

1,454,935,  1,148.662 

Wet      . 

638,668 

694.164 

764.240' 

1,336,991 

1,461.029    1,641,614 

Iieather. 

1,278,818 

1.248,673 

1,366,239, 

7.647,457 

7.788,261    8,581.310 

Gallons 

Gallons 

Gallons 

1 

Petroleum 

186,665,876 

219,249,639 

239,922.681; 

3,885,271 

3,733,632   4,672,789 

Cwt, 

Cwt. 

Cwt. 

1 

Laid       .       . 

1,740,468 

2,106,871 

2.188,049' 

1,993,143 

2,887,801   3,068,985 

Tons 

Tons 

Tons       \ 

Oa-seedCake. 

336,898 

390,763 

441,933| 

1 

1,834,729 

2,284,244  2,649,189 

1 
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Table  XVIII. — Sunwiary  of  Agricviturai  Produce  Statistics 
(Beans,  Peas,  Potatoes,  Roots,  and  Hay)  for  Ettgla/nd,  Wales^ 
Scotland,  and  Great  Britain  in  1899  and  in  1898.* 


Estimated  Total 
Prodttoe 

Ana 

Estimated  Yield 
per  Acre 

( 

ATeragv 
Yield 

Acre 
1889-88 

1899 

'    1898 

1899 

1898 

1899 

1898 

BEAKS. 

Scotland 

Bushels 

7,006,000 

86,000 

440,000 

7,481,000 

1    Bushels 

,     6,692,000 

1         86,000 

472,000 

I     7,200,000 

Acres 
284,628 
1,338 
13,190 

Acres 
217,267 
1,286 
13,412 

1       231,964 

Bushels 
29-90 
27-29 
33-G6 

Bushels 
80-88 
28-26 
85-26 

Bush. 

se-74 

25-211 

82^0 

Great  Britain 

249,066 

80-09 

[      31-07 

27-03 

Bushels 

4,389,000 

36,000 

27.000 

PEAS. 

Acres 

173,050 
1,669 
1,326 

England 
Wales     .       . 
Sootlaud 

Bushels 

4,783,000 

84,000 

32,000 

Acres 
169,887 
1,66.5 
1,199 

162,761 

Bushels 
27-81 
21-22 
24-04 

Bushels 
27-69 
21-87 
,    25-47 

27-62 

1      Tons 

'        6-17 

5-62 

6-66 

6-26 

Bush. 
26-10 
191J0 
24-86 

Great  Britain 

4,421,000 

Tons 
2.254,000 
173,000 
060,000 

3,077,000 

Tons 
0,674,000 

735,000 
6,762,000 

16,061,000 

4,849,000 

Tons 
2,266,000 
186,000 
842,000 

1     3,283,000 
TUR] 

176,944 

27-23 

26-04 

POTATO 

lES. 

Tons 
6-81 
6-24 

6-11 

England 
Wales    . 
Scotland 

Acres 
387,715 
32,982 
126,986 

647,682 

Acres 
866,432 
32,797 
126,362 

Tons 
6-06 
i-76 
6-74 

Great  Britain 

624,691 
SWEDES. 

6-68 

6-95 

saps  AHD 

England 
Wales     . 
Scotland 

Great  Britain 

Tons 

13,083,000 

1,012,000 

7,242,000 

21,337,000 

Acres 
1,208,880 
66,936 
470,277 

1,740,993 

Acres 
1,287,011 
68,176 
467,315 

1,772,605 

Tons 

7-96 

10-99 

12-28 

9-23 

Tons 
10-68 
14-84 
15-60 

12-04 

Tons 
12-69 
16-13 
16-85 

13-43 

KAHGH 

LS. 

Tons 
17-56 
14-64 
16-87 

Tons 
17-68 
16-39 
18-04 

17-66       1 

Kngland 
Wales    . 

Scotland 

Tons 
6,378,000 
130,000 
80,000 

Tons 
6.064,000 
129,000 
26,000 

6,218,000 

Acres 
363,802 
8,866 
1.786 

Acres 
342,962 

7,854 
1,419 

Tons 
17-42 
16-86 
16-98 

Great  Britain 

6,638,000 

373,942 

352,235 

17-48 

17:i9 

HAT 

CUT  FED 

K  CLOyES 

,   SAINPOI 

K,  AKB  & 

DTATIOH 

(BRASSES. 

England 
Wales    . 

Tons 
2,208,000 
241,000 
696,000 

Tons 
3,034^000 
286,000 
688,000 

Acres 

1,622,603 

198,046 

894,2.34 

Acres     ' 
1,779,341 
199,959  , 
402,251 

Cwt. 
27-22 
24-28 
80-20 

27-48 

1 
Cwt. 
34-09 
28-52 
34-21 

Cwt. 

28-15 
22-98 
81-27 

Great  BriUln 

8,044,000 

4,007,000 

2,214,883 

2,881,561  j 

S3-66        j 

28-88 

HAY  CUT  FBOK  PEIUCAHEHT  OBASB. 

England 
Wales    . 
Scotland 

Tons 

4,380,000 

414,000 

186,000 

4,979,000  1 

Tons       ' 

5.883,000  ' 

649,000 

200,000 

Acres 

3,763,867 

457,173 

128,045 

4,339,085 

Acrea      ! 
3,932,220 
474,492  1 
129,608 

4,636,316  I 

Cwt. 
23-34 
1809 
29-03       1 

Owt.       1 
29-92 
23-12 
30-89 

Cwt. 
23-41 
18-33 
28-47 

Gr«at  Britain 

6,682,000 

22-96       1 

29-24       1 

nae 

*  A  similar  summary  for  Wheat,  Barley,  and  Oat«  In  1899  and  in  1898  is  given  in  thepieoedSng 
issue  (No.  40)  of  the  Journal,  3rd  series,  vol.  x.  (part  It.)  1899,  p.  788, 
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Bainfall,  Temperature  and  Bright  Smishiiie  experienced  over 
England  and  Wales  during  the  whole  of  1899,  with  Average  and 
Extreme  Values  for  Freinous  Years. 

BAIXPAT.L 


Total  Fall 


No.  OF  Days  with  Raix 


Di«tiicU 


In 
1899 


Koith-castern  ooantiea 
Eastern  oonntiM 
Midland       „ 


Aver 


For  previoiu  33  yean 
Extremes 
Driest       Wettest 


Tn 
1809 


I       For  preriouB  18  years 
Extremes 


fn,  !    In.  '  in.  In.  i 

34-3  I   S6-9    19-9  (1864)  37*S  (1873)     178 

33*4      36-3    10-1    (187433-1(1873)      198 

and  1887) 
39-3  I   37-9    19-3  (1887)  39-8(1873)      164 


Atbt* 

age  I 


Driest 


Wettest 


183  163  (1884)  308  (1894) 
183  156  (1898)  305  (1894) 
179     146  (1887)  310  (j883) 


S.>uthem     „ 

Kortb-westem  oonntlosj 
including  North  Wales; 

35-0 
3«-6 

28-8 
38-6 

21-6  (1887)  41-7  (1873) 
24-9  (1887)  59-3  (1873) 

137 

187 

174 
197 

150    (1887  197  (1883) 
and  1898)  1 

163  (i887)i  222  (i88a) 

Sooth-westem  counties,) 
ioelnding  South  Wales  I 

38-T 

48-6 

38-3(i887);68-6(z87a) 

176 

300 

169  (1887)  335  (1883) 

Cbaonel  Tfiands  *     . 

391 

83-r 

86-3(x887)|S9-6(i883)'. 

169 

818 

181  (X887)  SM  (x886) 

Disferiots 


Xorth-eostem  counties 

Butem  counties 

Hidlaod      ^  .       . 

Soathem      „  .       .  I 

Sorth-weftem  ooanties, ) 
iodnding  North  Wales } 

Poath-westem  counties,  1 
including  South  Wales  j 

Channel  Islands  *     . 


HBAV  TSKPSaATORB 


Hours  ot  Bright  Sukshikb 


In 
1899 


48-3 
40ii 
49-3 
61-4 

49-5 

51-4 


For  pr^ous  83  years 


For  preTious  18  years 


Aver- 
age 


Extremes 
Coldest      Warmest 


In  1 
1899, 


Ave- 
rage 


Extremes 
Cloudiest     Sunniest 

47-3    46-0(1879)  49-2  (1898):  1856  1388  1006  (i885)|  1658  (1893) 

484   46-8  (1879)  61-0  (1868)    1864  1541  1267  (1888)  1831  (1893) 

48-3  J46'8  (1879)  61-1  (i868f  1 1637  1898  1173  (x888)j  1716(1893) 

49-5  '46-9  (1879)  61-6  (1898)  '  1983  1563  1246  (188B)  1875  (1893) 

!  I  'I      ' 

48-4  ,46-9  (1879)  50-8  (1868  ,  1606  ■  1336  1198  (x888)  1619  (1887 
and  1893)  I    I    I         and  1897; 
I       'III 
60-2  48*3  (1888)  63*8  (x  868)  '  1907  j  1650  1 1459  (1888)  1964  (1893) 


54-3  I  63-0  50-7  (XB85)  63-9  (X893  2117  1912  '  1710  (x888)  2300(1893) 

J _      _    I  and  1898)  I  I    

NoTS.— The  abore  Table  Is  compiled  from  information  given  in  the  Weekly  Weather  Boport 
of  the  Ueteorologleal  Office. 

'  For  the  Channel  Islands  the  **  Averages*'  and  "  Extremes  "  of  Bainfall  and  Mean  Tempera- 
tnre  are  for  the  previous  eighteen  years  only. 
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The  Kainfall  of  1899  aiid  of  tJie  previous  Ten  Tears,  vnth  the  Average 
Anmud  FaU  far  a  hng  period,  as  observed  at  thirty-eight  statiane 
situated  in  various  pwrts  of  t?ie  United  Kingdom. 


1890 

1 

Rainfall  of  PreTioas  Years                         1 

Are- 

Dif- 

1          1 

1         1 

Btetioai 

Total 
Rain- 
fall 

fer- 
ence 
from 
Ave- 
rage 

1 
1898 

1897 

1896 

1896   1894    1893 

1892 

1891 

1890 

1889  1  fioi 

Exai^KD  AND  Wales  : 

'  In. 

Per 
cent. 

1  ' 
In. 

1 
In.     In. 

In.  ;  In.     In. 

In. 

In. 

In. 

In.  1    In. 

Durham 

24-6    -13  ,:«>^ 

21-8    84-S 

27-6    237    20-1  !  28-1 

24-8 

28-0    207  !  28-2 

York    .... 

22-4    -14  .  237 

24-4    22-2 

26-8    28-0    22-3  1 24-7 

23-8 

22*7 

23-0     SC-U 

Stamford     . 

21-6  ;^18    |19-1 

231 

22-4 

20-4 

22-5    17-0  '  21-9 

27-1 

21-3 

28-1      9CA 

Yarmouth   . 

,22-4    -17 

20-9 

20-8 

21-3 

23-8 

26-8  ;  19-5 

30-6 

24-2 

S4-1 

96*9     27*1 

Cambridge  .       .       . 

|1»'3    -17 

17-9 

20-4 

20-7 

22-8 

28-0 

21-4 

267 

28-0 

17-9 

M*4  1 

28-8 

Rothamsted        •       • 

25-1  '-12 

18-7 

25-0 

29-0 

26-4 

29-6 

23-8 

28-8 

80*6 

28*6 

29-1  1 

28Ht 

Longhbonmgh    . 

'  23-1  1-11 

20H) 

28-9 

23-6 

28-0 

21-0 

191 

21-0 

80H) 

19-0 

27-1 

26-9 

Ohoadle        .       .       . 

ISO-O  1-  » 

27-8 

82*8 

29-3 

29-6 

27-2 

27-4 

81-3 

867 

28*6 

30-8 

34-0 

Hereford     .       .       . 

|26-7    -  1 

,22-4 

26-7 

18-2 

24-1 

29-2 

18-9 

21-3 

27*6 

1»2 

26-2  . 

27*1 

Oirenoester  . 

28-7  1-16 

i221 

32-7 

28-6 

26-8 

36-2 

20-7 

28-8 

38-6 

22*2 

26-6 

81*9 

Oxford.       .       .       . 

,21-0  ;-18 

119-1 

28-3 

23-6 

22-5 

297 

17-8 

20*5 

27-6 

17-8 

23-5 

267 

London 

22-0  1-11 

|l7-8 

23-3 

22-7 

21-4 

287 

19-2 

23-0 

28-1 

22*8 

24-7 

S4-8 

Hastings      .       .       . 

'2fi-8    -18 

'23-0 

28-1 

29-9 

28-6 

36-8 

27-2 

26-9 

80-6 

29*1 

26-9 

29*6 

Bontbampton 

27-6    -12 

'28-8 

32-6 

28-8 

28-3 

34-9 

28-6 

23-9 

38-8 

26-4 

26-4  1 

Sl-S 

Stonyhnrst  . 

47-6 

-  1 

,47-9 

61-3 

44-2 

42  4  1  60-6 

60-7 

48-3 

48-9 

60*2 

42^  1  47  9 

Manohester.       .       .  , 

33-6 

-11 

33-2 

39-1 

38-4 

84-2 

39-2 

31-9 

42*4 

39*» 

33-9 

847  i'87-8 

Urerpool     .       .       .  ' 

27-8 

-  4 

25*8 

28-4 

28-8 

S8-2 

28-1 

24-4 

33-0 

81-6 

271 

27*4  !i28-9 

Llandudno  . 

32-4 

+  4 

31-8 

80-7 

80-4 

801 

29-1 

28*8 

33-6 

32-8 

28-2 

28-6  ',  31-1 

LlandoTery . 

144-7 

-11 

47-6 

60-1 

41-8 

41-4 

55-3 

40-0 

387 

68-6 

46-0 

41-0 

602 

Clifton.       .       .       . 

36-4 

+  1 

80-9 

88-9 

27-8 

82-0 

40-8 

28-9 

26-4 

42-6 

24-9 

80-6 

85*2 

Cullompton . 

37-0 

+  8 

28-9 

88*9 

27-6 

84-8 

40-4 

29-9 

28-2 

39*2 

81*4 

80-8 

36-8 

Plymouth    . 
Soilly  (St.  Mary's) 

331 

-10 

29-2 

40-4 

29-1 

37-8 

42-6 

81-0 

28*9 

89-8 

36*8 

S8-8 

86*6 

31-9    -  6 

27-1 

36-7 

26-8 

29-9 

38H) 

26*5 

28*1 

36*9 

82-4 

27*8 

34-0 

Jersey  (Bt.  Anbin'g)  . 

26-3 

-23 

30-0 

38-2 

83-2 

34-7 

891 

29*7 

81-2 

86-6 

SS-8 

32*2 

84*2 

"Mennftxr  the  whole  of) 
Bngland  and  Wales/ 

1, 

28'8 

-11 

UH'U 

81-3 

28-6 



29^ 

38-1 

26-6 

28-8 

83*6 

28-8 

28-8  ,  82S> 

BcoTiJLin): 

Wlok    .... 

29-7    +  4 

27-4 

21-9 

84T 

82^ 

29-5    34-9 

88*6 

31-S 

88^ 

817  :»i 

Aberdeen     . 

30-3    -  2 

27-5 

28-7 

81-2 

86-8 

28-8  j  29-6 

29-8 

2»'6 

82H 

28*1  1!  80« 

Braemar 

|36-6 

-  1 

88-6 

36-8 

80-2 

82-7 

41-9 

30-8 

28*1 

84-4 

89-2 

297     86-0 

Leith    .... 

'24-8 

+  6 

19-9 

20-6 

21-7 

21-9 

26-1 

19*2 

20*8 

22-6 

28-0 

20H)  1  23^4 

142-8 

+  1 

54-8 

41-9 

42-8 

48-4 

547 

47*8 

44*6 

48-2 

49-8 

82*8     41-9 

Fort  William      .       . 

72-2 

-  6 

102-4 

74-7 

71-1 

68«1 

78-8 

88-7 

72*7 

78*7 

89*2 

66*4     77*2 

ar  : 

,43*6 

I  59-8 

1 

+10 

137-4 

39-7 

86-9 

32-9 

42-8 

33-9 

37-1 

86-6 

88-9 

80«     39-6 

+  6 

64-5 

62-2 

607 

47-8 

62-1 

47-8 

63-5 

60-7 

64-6 

49-6     67-0 

"Mean  for  the  whole) 
ofSootland  .       .; 

1 

l| 

48-1  1  +  14 

1 

47-4 

41-6 

48-7    397 

46-8 

42-8 

41-6 

44*6 

46*9 

88*8   '40-4 

— —    — 

—  ,  -     —    -    — ■ 

,-  - 

I  -  - 

—            — 

-  ~^= 

:r^^7i 

=^T^ 

—    —-=■ 

Irilaivd: 

1 

37-9    -  6 

41-3 

41-6 

41-9 

39-6 

40-4 

88-9 

89-9 

86*4 

42*6 

89-8     40-1 

Markree  Castle   . 

43-7  ,+  6 

40-4 

46-1 

42-3 

88-4 

44*3 

86-2 

41-8 

88-8 

40*8 

43-6 

41-3 

Armagh       .      •. 

32-5  '+  4 

31-8 

36-1 

81-2 

80-5 

33-1 

24-8 

32-6 

28-8 

80-1 

80-7 

81-2 

Dublin. 

27-7         0 

27-1 

29-4 

28-9 

31-2 

29-8 

20*6 

267 

27-8 

27-6 

27-8 

27-6 

Paraonstown 

33-1    +  1 

34-2 

87-8 

32-4 

29-0 

36-9 

28-3 

38-9 

81-8 

80-7 

27-0  ' 

89*7 

Kilkenny     . 

80-9  |-  6 

29-1 
88-8 

41-4 
44*5 

29-2  1  38-7 

1 

88-2 
40-8 

28-6 
88-3 

82*1 
891 

84-8 
88*4 

81*2 
40*1 

80-8     82-7 

•Mean  ftor  the  whole) 
1         of  Ireland     .       ./ 

40-6 

+  3 

88K) 

88-8 

88-1 

89-4 

^  The  Average  Fall  is  in  nearly  all  oases  deduced  from  obserrations  extending  oyer  the  thirty  years 
1866-96. 

*  The  Mean  Rainfall  for  each  ootiatry  is  based  npon  obserrations  made  at  a  large  nnmber  of  statloss 
in  addition  to  those  giren  above. 


Digiti 


zed  by  Google 


JOURNAL 

OF  THB  '       •      .- 

ROYAL  AGRICULTURAL  SOCIETY 
OF  ENGLAND. 


VARIOUS   CONDITIONS  AFFECTING 
THE   MALTING   QUALITY   OF   BARLEY. 

PAOH 

1.  INTBODUCTOBY 185 

2.  VABIETIES  AND  0B08S-FBBTIL1SATI0N 186 

3.  B8CBNT    BB8EABCHBB    ON    COINCIDENT    RELATIONS    OF   (1)  SIZE    OF 

QBAIN ;    (2)    MATURATION  ;    (3)     PERCENT A6E     OF     NITROGENOUS 
MATTER 198 

4.  PHYSIOLOGICAL  ASPECTS  OF    MATURATION    AND    OF    OVER-MATURA- 

TION      207 

6.   CONDITIONS  AFFECTING  QUALITY  :  CLIMATE,  SOIL,  CULTURE,  CHANGE 

OF  SEED 214 

6.  EFFECTS    OF    CULTURAL    TREATMENT    ON    BARLEY    GROWN    AFTER 

ROOTS  DBDUCIBLB  FROM  ROTHAMSTBD  ROTATION   PLOTS  .  216 

a.  SUMMARY   OF  MANUBIAL  EFFECTS  ON  CONTINUOUSLY  GBOWN 

BABLEY 218 

b.  ABBANGBMENT  OF  BOTATION   PLOTS 219 

e.  CHABACTBBISTICS    OF    DIFFERENT   SEASONS  :    FIB8T    PERIOD, 

1853,  1857,  1861,  1866 225 

SECOND  PERIOD,  1869,  1873,  1877,  1881              .232 
THIRD  PEBIOD,  1886,  1889,  1893,  1897 237 

d.   EFFECTS  ON  QUALITY  OF  (1)   FEEDING  AND  CABTING  BOOTS ; 

AND  (2)  LEGUMINOUS  CBOP  IN   BOTATION  ....    243 

7.  SUMMABY 248 

1.  Introductory. 

In  a  previous  commuDication  to  this  Journal  we  endeavoured 
to  Bet  forth  some  of  the  available  evidence  bearing  upon  the 
manarial  conditions  which  afiect  the  malting  quality  of  barley.^ 
Size  of  grain  and  degree  of  maturation,  the  latter  being  the  more 
important,  were  indicated  as  the  qualities  likely  to  be  directly 
or  indirectly  influenced.  The  market  value  of  a  sample  of 
barley  is,  of  course,  not  determined  wholly  by  these  conditions. 

*  Journal  R.A.S.E.  3rd  ser.  vol.  viii.  part  i.  1897,  p.  65. 
VOL.   XI.   T.   S. — 42  O 
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1 86    Various  Conditions  Affecting  the  Malting  QuaUty  of  Barley. 

Grain  which  has  lost  its  vitality  through  bad  harvesting  condi- 
tions is  no  longer  suitable  for  malting  purposes,  and  on  the 
important  subject  of  injury  by  threshing  machines  it  is  to  be 
hoped  that  enough  has  been  said  to  ensure  its  remedy,  so  far  as 
it  is  remediable,  in  the  near  future.  It  is  proposed  now  to  deal 
with  some  other  conditions,  so  far  as  they  also  affect  quality  of 
grain  in  the  directions  indicated. 

2.  Varieties  and  Cross-Fertilisation. 

The  specific  character  of  the  varieties  of  barley  now  in 
cultivation,  and  the  possibility  of  improving  their  quality  by 
cross-fertilisation,  are  questions  at  present  receiving  much 
attention,  and  as  this  subject  is  well  worth  some  study  on 
the  part  of  all  who  are  interested  in  the  production  and  use  of 
the  grain,  we  propose  to  offer  a  contribution  to  its  elucidation, 
premising  that,  like  the  other  problems  of  barley  growing,  this 
is  a  complex  one,  and  we  do  not  pretend  to  an  exhaustive  treat- 
ment of  it. 

The  malting  barley  generally — in  the  majority  of  districts 
almost  exclusively — grown  throughout  the  United  Kingdom 
until  recently  has  been  the  narrow-eared,  two-rowed  Hordeum 
distichum,  which  is  now  commonly  called  **  Chevalier.'*  How 
much  of  it  is  descended  from  the  particular  grain  to  which 
this  name  was  originally  given  it  is  impossible  to  say.  We 
are  indebted  to  Mr.  J .  B.  Chevallier,  of  Aspall  Hall,  Suffolk, 
for  a  copy  of  a  letter  written  by  his  grandfather,  the  Rev.  John 
Chevallier,  in  which  the  origin  of  the  variety  is  thus  set  forth  : — 

A  labourer  [named  Andrews]  living  in  a  cottage  of  mine  at  Debenham, 
in  this  county,  as  he  nassed  through  a  Held  of  barley  plucked  a  few  ears^  and 
on  his  arrival  home  tnrew  them  for  his  fowls  into  his  garden,  and  in  due 
time  a  few  of  the  grains  arrived  at  maturity,  and  as  the  ears  appeared 
remarkably  fine  I  determined  to  try  the  experiment  of  cultivating  them. 

Chevallier  ^  barley  was  therefore  started  by  selection.  It  was 
not  an  importation  from  abroad,  the  product  of  many  generations 
of  special  climatic  or  soil  conditions,  nor  was  it  an  artificially  pro- 
duced hybrid.  It  was  not  even  the  progeny  of  a  single  grain 
or  of  a  single  ear.  It  was  a  selection  from  an  already-existing 
type  of  grain,  common  to  the  district  and  to  the  country  at  large. 
To  the  best  of  our  knowledge  all  the  other  sorts  of  narrow- 
eared  barleys  of  the  same  general  type  as  Chevallier  and  the 
grain  from  which  it  sprang  were  originally  produced  until  quite 

»  We  have  ventured  to  amend  the  usual  spelling  (Chevalier)  to  conespond 
wiih  the  name  of  the  original  grower.  ^^ 
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recently  by  selective  methods  only.  They  have,  however,  by 
careful  re-selection  on  the  part  of  expert  seedsmen  and  others, 
acquired  certain  minor,  but  doubtless  useful,  distinct  habits  of 
growth. 

But  even  before  the  time  of  Chevallier  there  was  another 
type  of  two-rowed  barley  grown  in  England,  of  which  there  were 
many  sorts.  By  some  botanists  it  was  given  the  dignity  of  a 
species  and  named  Hordeum  zeocriton}  One  sort  was  commonly 
known  as  Italian  or  Fluckwheat,  another  as  Sprat,  Pan,  Peacock, 
or  Battledore  barley — names  mostly  suggested  by  the  short 
and  wide  shape  of  the  ear,  sometimes  tapering  towards  the 
top,  and  with  more  or  less  spreading  awns — and  it  was  figured 
or  described  by  Lisle,  Brown,  Low,  Sinclair,  Loudon,  Morton, 
Wilson,  and  other  agricultural  authorities  of  this  and  the 
last  century.  Lisle's  account  of  its  characteristics  is,  like  all 
his  observations,  exceptionally  interesting.*  The  grains  of  the 
ripe  ear  were  set  at  a  diflFerent  angle  from  those  of  the  many 
varieties  of  ff.  distichum,  and  corresponding  to  this  difference 
of  angle,  the  rachis  itself  was  shorter  and  tiie  intervals  of  the 
points  of  attachment  of  the  grain  less. 

How  the  various  forms  originated  we  cannot  now  tell.  We 
are  of  opinion  that  natural  or  accidental  cross-fertilisation  of 
cultivated  barley  rarely  if  ever  occurs.  The  artificial  process  is 
one  of  extreme  difficulty  and  delicacy.  Normally  the  glumes 
which  enclose  the  flower  of  barley  open  sufficiently  to  allow  the 
stamens  to  protrude,  although  they  are  frequently  caught,  so 
to  speak,  in  the  act  of  escaping  by  the  reclosing  glumes,  and  it 
may  be  noted  that  this  is  a  peculiarity  of  some  varieties.  But 
to  the  best  of  our  belief,  from  observation  and  the  opinions  of 
others,  fertilisation  has  already  taken  place  before  the  complete 
or  partial  escape  of  the  stamens.  And,  although  air-borne 
polfen-grains  may  be  likely  enough  to  gain  access  to  the  styles 
of  other  florets  than  those  of  their  parent  plants,  it  is  not 
probable  that  actual  crossing  takes  place. 

We  have  grown  Chevallier  and   Goldthorpe,  the  latter   a 


*  Mr.  G.  T.  HiU,  of  the  British  Museum,  has  kindly  traced  for  us  the 
origin  of  the  word  "  zeooritim^  or  more  correctly  **  teoorithon  **  (apparently 
derived  from  (^tvx  =  spelt,  and  K/»i9if  =  barley),  to  an  old  German  writer,  C. 
BaubinQs,  who  first  used  it.     Thetitr,  Bottm.^  p.  22  (1623). 

'  Obtervations  in  ffushandry,  by  E.  Lisle,  Esq.,  late  of  Crux-eaton  in 
Hampshire,  1757,  p.  176.  '*  Mr.  Olerk,  of  Lelcester^ire,  informed  me  that 
sprat  or  battle-door  barley  required  a  good,  strong  land ;  that  its  peculiar 
property  was  that  it  would  not  run  up  to  a  length  of  straw,  though  in  good 
land,  so  as  to  lodge,  as  other  barley  would ;  and  that  it  had  a  stronger  and 
more  pithy  straw,  but  not  so  good  for  fodder."  Several  other  writers  of  his 
time  are  quoted  by  Lisle  to  the  same  effect. 
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wide-eared  variety  (but  with  ears  less  tapering  and  awns  not 
so  widely  spreading  as  some  of  the  older  wide-eared  sorts), 
adjoining  each  other  in  two  different  seasons  and  never  observed 
any  intermediate  types,  although  they  were  carefully  looked 
for.  It  is  conceivable  that  the  difference  between  the  shape 
of  the  ear  in  Pan  or  Sprat  and  Chevallier  barley  respectively 
may  have  arisen  after  many  generations  under  particular  con- 
ditions, but  there  is  no  direct  evidence  as  far  as  we  know  that 
this  is  the  case,  and  we  are  probably  right  in  ranking  the 
wide-eared  barley  as  at  any  rate  a  sub-species  of  Hordeum.  At 
present  the  best  representative  of  this  type  is  Goldthorpe,^ 
named  after  the  place  of  its  origin;  where,  as  the  original 
grower,  Mi\  Wm.  Dyson,  has  informed  us,  it  was  started 
from  a  single  ear  found  in  a  field  of  Chevallier,  no  other 
ears  of  similar  character  being  noticed  in  the  field.  Whether 
this  particular  ear  was  a  "  sport,"  or  was  seeded  by  an  accident- 
ally present  grain  of  one  of  the  older  wide-eared  sorts,  is  a  question 
which  cannot  be  answered.  There  is  no  doubt  that  Goldthorpe 
has  grown  "true  to  sort"  since  its  introduction,  and  the 
practical  question  of  importance  is  whether  it  and  the  other 
varieties  of  similar  type,  of  the  origin  of  which  we  have  no  precise 
information,  are  of  equal  value  for  malting  purposes  to  those  of 
the  Chevallier  type.  We  think  that  the  wide-eared  barleys 
will  certainly  not  supplant  the  Chevalliers,  and  that  they  show 
a  greater  tendency  to  deterioration.  AH  varieties  of  grain 
doubtless  deteriorate  under  certain  conditions,  but  it  is  certainly 
true  in  respect  of  Chevallier  types  that  the  reverse  frequently 
occurs,  and  that,  speaking  generally,  the  quality  of  this  type 
has  been  fully  maintained,  if  not  improved,  during  recent  years. 
There  is  no  doubt  that  the  objection  to  the  wide-eared  barleys 
on  the  part  of  many  maltsters  and  brewers  arises  mainly  from 
the  fact  that  they  do  not  usually  "  work  "  with  Chevalliers,  and 
some  inconvenience  is  thereby  caused  when  large  bulks  have 
to  be  mixed  for  storage.  On  the  other  hand,  they  are  liked  in 
many  districts,  and  have  been  very  successfully  grown  in 
Yorkshire  during  the  last  few  years.  The  appearance  of  the 
grain  is  generally  distinct,  the  husk  being  looser  and  thicker 
than  with  Chevallier,  so  that  whilst  very  few  even  of  the  most 
expert  judges  would  be  sure  on  inspection  to  which  particular 
"sort"   a  barley  of  Chevallier  type  belonged,  the  wide-eared 

*  The  form  of  the  ear  in  Goldthorpe  closely  resembles  that  described  and 
figured  by  Kormoke  (see  note  on  p.  191)  as  H,  dUtichum,  var.  erectnmj  SchubL 
The  same  or  a  similar  variety  had,  according  to  Eomicke,  been  also  named 
J£  pseudo'^eooritoti.  Following  Linnaeus  and  treating  the  wide-eared  barleys 
collectively  as  a  sub-species  we  have  retained  the  earlier  name,  S,  zeoerUoH, 
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barleys,  now  commonly  called  Goldthorpes,  are  generally  dis- 
tingaifihable  from  Chevalliers,  even  after  threshing. 

Well  matured  samples  of  Goldfchorpe  barley  are  fonnd  to 
*'work"  evenly  and  freely  on  the  maltsters'  floors,  but  un- 
doubtedly the  special  merit  of  the  wide-eared  type  of  barley  is 
a  stouter  straw  and  consequent  ability  to  stand  up  under 
weather  conditions  which  would  "  lodge  "  Chevallier.  This  is 
a  quality  of  the  utmost  importance  to  the  grower,  for  which 
he  will  in  his  own  interest  often  sacrifice  some  other 
qualities,  but  it  will  probably  take  some  years  to  demon- 
strate whether,  or  on  what  particular  soils,  the  wide-eared  types 
now  in  cultivation  are  the  more  profitable  in  the  long  run. 

Professor  Maercker,  of  the  University  of  Halle,  lately 
communicated  to  the  Institute  of  Brewing  a  very  interesting 
paper  ^  on  barley,  describing  a  series  of  experiments  carried 
oat  at  Lauchstadt  for  several  years,  with  a  view  to  demonstrate 
which  were  the  best  varieties  for  the  different  soils  on  which 
barley  was  commonly  grown  in  Germany.  As  the  result  of 
these  experiments  he  was  of  opinion  that  whilst  Chevallier  was 
the  best  variety  for  good  barley  soils,  that  is  to  say  for  soils 
which  under  good  climatic  conditions  could  be  relied  on  to  produce 
a  well-matured  grain,  and  whilst  it  also  generally  gave  better 
crops  on  Grerman  soils  than  Goldthorpe,  yet  the  latter  variety 
was  more  suitable  for  strong  land  because  it  was  less  susceptible 
to  the  ill  effects  on  quality  of  too  good  **  condition  "  of  soil,  and 
did  not  produce  under  these  conditions  so  nitrogenous  a  grain. 

The  percentage  of  nitrogen  contained  in  barley  cannot  of 
itself  be  taken  as  a  criterion  of  malting  value.  We  shall  have 
much  more  to  say  on  the  nitrogen  content  of  barleys  grown 
nnder  comparable  conditions.  The  nitrogen  content  of  barley 
varies  from  1*0  to  2-0  per  cent,  of  the  grain  (corresponding 
to  about  6*5  to  13*0  per  cent,  by  weight  of  nitrogenous  sub- 
stances), and  it  varies  with  every  season  and  with  every 
different  character  of  soil.  It  is  impossible  to  lay  down  any 
fixed  percentage  which  will  correspond  to  good  quality  in  all 
barleys.  Moreover,  as  the  greater  part  of  the  nitrogenous 
matter  is  in  the  form  of  permanently  insoluble  substances,  it  is 
not  so  much  the  total  nitrogen  which  is  of  importance  to  the 
maltster  and  brewer,  but  rather  the  character  of  the  nitrogenous 
matter  which,  after  malting,  is  soluble  in  the  mash  tun.  Not- 
withstanding what  has  been  said  above,  there  is,  as  we  shall 
show  later,  a  very  clear  relation  between  the  nitrogen  content 
of  the  grain  and  its  ultimate  maturation,  when  barleys  grown 

■  Journal  of  the  Federated  Inititutet  qf  Brewing,  yoI.  y.,  p.  497. 
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under  the  sarns  cotiditions  of  soil  and  season  are  compared  together, 
and  if  a  prolonged  series  of  trials  should  demonstrate  that  it  is 
a  characteristic  of  one  type  of  barley  to  give  grain  of  low 
nitrogenous  content  as  compared  with  other  varieties  under 
the  same  conditions,  we  should  expect  this  type  to  give  the  more 
**  mellow  "  grain.  That  a  low  nitrogen  content  is  not  invari- 
ably distinctive  of  Goldthorpe  barley  is  shown  by  a  considerable 
series  of  experiments  by  another  continental  authority,  to  be 
referred  to  later  on.^ 

A  variety  of  H.  distichum  called  "  Hanna "  barley  was 
considered  by  Professor  Maercker  to  be  best  suited  for  the 
lightest  German  soils.  Of  this  he  has  kindly  sent  us  a  sample. 
It  is  rather  small  in  grain,  greyish  in  colour,  bat  well  matured, 
and,  according  to  Professor  Maercker,  ripens  a  week  earlier  than 
Chevallier. 

Archer's  "  Stiff  Straw,"  a  hardy  barley  of  Chevallier  type,  is 
a  variety  which  has  been  much  grown  of  recent  years.  Tlie  ear 
does  not  come  out  of  the  flag  so  far  as  with  the  true  Chevalliers, 
and  it  is  stouter  in  the  neck.  We  believe  it  is  rather  later, 
however,  and  does  not  mature  quite  so  well  in  consequence  when 
spring  sown.  It,  or  a  similar  sort,  has  been  to  a  considerable 
extent  tried  in  the  Eastern  counties  for  autumn  sowing,  and 
this  practice  has  given  excellent  results  as  to  quality,  in  conse- 
quence of  the  earlier  maturation  of  the  grain.  On  lighter  soils 
in  Wiltshire  the  practice  has  not  answered  so  well,  except  in 
one  or  two  exceptional  cases,  the  yield  being  generally  low, 
especially  after  wheat.  Moreover,  autumn  sown  barley  suffers 
greatly  from  the  depredations  of  birds  because  it  ripens  earlier 
than  other  grain.  There  is  the  further  diflSculty  of  finding  a 
place  for  it  in  crop  rotations  unless  it  takes  the  place  of  wheat. 
It  does  best  after  a  fed-off  crop,  but  obviously  cannot  be  grown 
after  winter-fed  roots. 

Another  kind  of  two-rowed  barley  is  grown  in  several 
Eastern  counties.  It  is  commonly  known  as  "  Ouchak  "  barley. 
The  ear  is  of  the  same  general  structure  as  II,  distichumy  that  is 
to  say,  it  is  a  long,  narrow  spike,  but  the  grains  are  very  much 
longer  than  those  of  Chevallier.  At  first  sight  it  may  be 
mistaken  after  threshing  for  six-rowed  barley,  but  the  grains 
of  six-rowed  barley  are  quite  distinct  in  shape,  especially  those 
of  the  lateral  rows. 

^  If  two  varieties  have  differing  proportions  of  husk  for  grain  of  eqoal 
size  (as  in  the  case  of  Goldthorpe  and  Chevallier),  some  small  allowance  must 
be  made  in  comparing  their  nitrogen  content  on  this  account,  bat,  as  will  be 
shown  later,  differences  in  this  respect  are  very  small  compared  with  tho«e 
due  to  other  conditions. 
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Corresponding  to  the  two  types  or  snb-species  of  two- 
rowed  barley  there  are  two  comparable  types  of  six-rowed 
barley,  both  of  which  when  grown  in  suitable  climates  yield 
the  malting  ^material  commonly  known  as  ''brewing"  barley, 
to  distinguish  it  from  "  Chevallier."  Hordeum  vulgare^  the 
common  English  winter  barley,  grown  here  only  for  feeding, 
is  one;  and  Hordeum  hexastichum,  recently  reintroduced  in 
some  parts  of  England  as  a  winter  barley,  is  the  other.  In 
two-rowed  barley  there  are  also  six  rows  of  florets,  four  of 
which  are,  however,  barren ;  one  barren  floret  being  inserted  on 
the  *'  rachis  "  or  floral  axis  on  either  side  of  each  of  the  fertile 
ones.  In  Hordeum  vulgare  these  lateral  florets  are  fertile  and 
produce  grain.  If  the  four  rows  of  lateral  grains  are  stripped 
from  an  ear  of  Hordeum  vulgare  the  remaining  two  rows  corre- 
spond to  the  two  fertile  rows  of  Hordeum  distichum,  as  is  shown 
in  &g,.  1  (p..  192).  The  angle  which; the  fiilly  developed  median 
row  of  grain  makes  with  the  rachi*  is  approximately  the  same 
in  Hordeum  vulgare  and  Hordeum  distichum,  viz.,  about  20 
degrees,  and  the  intervals  between  the  spikelets  or  groups  of 
three  florets  are  of  about  equal  length,  varying  somewhat  with 
the  luxuriance  of  the  growth,  and  being  rather  longer  in  a 
long^strawed,  coarsely  grown  plant. 

The  same  likeness  in  respect  of  the  shape  of  the  ear  is 
observable  between  the  two  wide-eared  types  or  sub-species, 
Hordewm  zeocriUm  (two  rows  fertile  and  four  infertile),  and 
H.  hexastiehum  (six  rows  fertile).  This  is  illustrated  by  fig.  2. 
There  are  variations  in  other  respects,  of  course :  black-husked 
barley,  barley  with  non-adherent  husk,  so  called  skinless,  also 
grain  without  awns  and  with  awns  which  fall  off.  But  apart 
from  the  fact  that  the  '*  fancy  "  sorts  are  not  at  present  to  any 
extent  useful,  these  variations  all  probably  arise  within  the  four 
groups  above  referred  to ;  and  we  think  it  would  conduce  to 
clearness  if  the  many  difierent  sorts  now  cultivated  were 
referred,  when  being  described,  to  one  of  the  four  above-men- 
tioned sub-species.^ 


*  Nate  on  the  Clauificat'um  and  Nomenclature  of  Barley, — Notwithstaoding 
that  there  is  much  conf  aslon  amongst  Knglish  writers  as  to  the  nomenclature 
of  barley,  we  have  considered  it  best  to  retain  the  Linnsean  botanical  names 
in  general  use  in  describing  the  varieties  in  cultivation  in  this  country.  An 
almost  entirely  new  arrangement  of  the  whole  genus  Hordeum  has  been 
introdaoed  by  F.  Komidce  (Sdndhtch  des  Getreidehanes,  Berlin,  vol.  i., 
1885,  pp.  129-191).  He  adopts  H.  vulgare  as  a  specific  name  to  Include 
the  whole  of  the  cultivated  varieties  (for  which  the  group  name  H,  $ativum 
had  hitherto  been  used)  and  also  a  wild  form  found  in  many  parts  of 
the  Bast.  He  divides  the  species  into  four  sub-species,  H.  hexastichum,  L. ; 
H,  ietraeUehum^  Kcke.  (H,  vulgare,  L.);  H,  intermedium,  Kcke. ;  and 
^,    distiehum,    L,     He    further    divide    these  sub-species  into  forty- four 
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1.  Rachis  of  //.  vulgartt.  S.  Eiir  of  H.  vulgare^  with  median  row  of  grain  uppermost  and  latciml 
rows  to  ri^lit  and  left.  3.  Ear  of  //.  dUtlchum  in  the  same  position ;  the  Infertile  lateral 
florets  can  be  seen  on  one  side.    4.  Raohis  of  H.  dittichum.    6.  Raohis  of  H.  vulgare^  edgewise. 

6.  Ear  of  H.  vulgare^  with  lateral  rows  of  grain  uppermost.  The  two  lateral  rows  are  some- 
tisies  more  compressed  and  partly  orerlap,  so  as  to  appear  lilse  a  sinfrie  row  aa  at  the  top  of 
the  ear  in  the  figure.    This  has  led  to  the  use  of  the  terms  four-rowed  or  four-obested  barley. 

7.  The  same,  with  the  lower  lateral  grains  removed  on  the  uppermost  side.  8.  The  same,  with 
all  the  lateral  grains  remored.  9.  Ear  of  Ouchak  barley.  10.  Ear  of  H,  diMtiehum  in  aame 
position  as  6.  7.  8.  and  9.    11.  Raohis  of  //.  dUOchum,  edgewise. 
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Fig.  2. — Ears  of  Hordtutn  hextutiehum  and  Hordeum  zeocriton^  with  awns  removed. 


1.  Bachiv  of  H.  hexa$t1ek»im.  2.  Ear  of  H.  hexaHiehum  (not  quite  ripe),  with  median  row  of 
grain  uppermoit,  sllghtlv  tamed  to  the  left.  3.  Kar  of  //.  zeocriton  in  same  position ;  the 
infertile  lateral  row  of  florets  can  be  seen  on  one  side.  4.  Rachis  of  H.  teoeriton.  6.  Rachis 
of  H.  keMutiekum^  edgewiae.  6.  Bar  of  ff.  hexaitichum  with  lateral  rows  of  grain  uppermost. 
7.  The  same,  with  lower  lateral  grains  removed  on  the  uppermost  side.  8.  The  same,  with  all 
the  lateral  grains  removed.  9.  Ear  of  H.  teoeriton  in  same  position  as  6,  7,  and  8.  10.  Rachis 
of  M.  zeocriton. 
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Which  is  the  oldest  type  of  barley  ?  In  the  British  Masenm 
there  are  a  number  of  ancient  coins,  on  which  ears  of 
barley  are  depicted.  We  have,  through  the  courtesy  of  Mr.  G. 
T.  Hill,  of  the  Department  of  Coins  and  Medals,  received  caste  of 
a  large  number  of  these.  Those  which  show  the  most  detail, 
and  at  the  same  time  very  beautiful  and  careful  design,  are  from 
Metapontum,  in  South  Italy,  and  date  from  between  600  B.C. 
and  300  B.C.  They  evidently  portray  wide-eared,  six-rowed 
barley,  and  on  photographing  the  coins  and  ears  of  ff. 
hexasUchum  side  by  side,  there  appeacSt  a  close  resemblance 
in  the  shape  of  the  ears  and  in  the  angle  between  the 
grains  and  the  rachis.  Fig.  3  represents  the  oldest  of  the 
Metapontum  coins.  There  is  also  one  British  coin  of  Cuno- 
belin  struck  at  Camelodunum  (Colchester)  about  the  beginning 
of  the  first  century  B.C.,  the  "obverse"  of  which  is  occupied 
by  an  ear  of  barley.  The  design  is  much  less  careful  than  that 
of  the  Metapontum  coins,  and  is  somewhat  diagrammatic  ;  but 
we  think  there  is  no  doubt  that  it  also  represents  wide-eared 
barley,  though  in  this  case  that  of  the  two-rowed  variety  (fig.  4). 
We  have  received  from  Dr.  Hans  Scbinz,  of  the  University  of 
Zurich,  a  paper  by  tTie  late  Professor  Oswald  Heer,  which  cont^ns 
a  number  of  most  carefully  executed  figures  of  ears  and  grains  of 
barley  which  were  found  by  him  when  excavating  liie  lake 
dwellings  of  Bobenhauser.  They  have  been  previously  referred 
to  by  the  writer  of  the  article  on  barley  in  the  "  Encycl.  Britt.," 
and  also  by  Mr.  H.  Stopes  in  **  Malt  and  Malting."  *  They  are 
unmistakably  wide-eared  barleys.  We  have  further  received 
from  Dr.  Messikommer,  of  Wetsikon,  Canton  Zurich,  a  colleague 
of  the  late  Professor  Heer,  a  number  of  actual  grains  of  barley 
found  in  the  lake  dwellings.  They  are  all  carbonised.  Under 
what  conditions    this    happened    appears    doubtful,   but   the 


varieties,  of  which  ODly  the  foar  which  we  have  described  are  in  general 
cultivation  in  this  conntiy.  Eight  are  described  under  H.  kesMUtiehum^  one 
of  which  is  "  naked  "  and  the  others  for  the  most  part  are  distingmshed  by 
their  colour  or  the  forms  of  some  of  the  floral  appendages.  Fourteen  are 
similarly  classed  under  H,  tetrastichum,  Kcke.  {H.  vulffore,  L.)  (nine  naked). 
Of  H.  intermedium,  Kcke.,  there  are  two  rare  varieties  with  awns  only  on 
the  median  lows.  Lastly,  ander  iT.  distichnm  he  gives  twenty  varieties,  one  of 
which — H,  diitichum,  var  sjMfUaneum,  Koch— is  the  wild  growing  variety  above 
referred  to,  and  which  Kornicke  considers  to  be  the  original  form.  ChevaUier 
and  similar  narrow-eared  sorts  are  in  Kornicke's  nomenclature  H.  diUiekumt 
var.  nutans,  Schnbl.,  and  the  wide-eared  sorts  are  H.  dittiehtim,  var.  ereetttw, 
Schubl.  (with  parallel  ears  very  similar  to  Goldthorpe),  and  H.  dutieknm, 
var.  zeoorithum  (with  tapering  ears  and  spreading  awns  like  our  old  -*  fan " 
barley).  Eomicke's  work  is  of  truly  encyclopsodic  character,  and  should  be 
consulted  by  all  who  are  interested  in  the  botanical  classification  of  the  many 
rarer  varieties  of  barley. 

*  Malt  a/nd  Malting^  H.  Stopes.     Footnote  to  p.  65. 
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ancients  were  apparently  accustomed  to  roast  barley  for  use  as 
food.  The  grain  is  short  and  plump  in  shape,  and  at  first  sight 
looks  Uke  **  naked  "  barley,  but  Dr.  Schroter,  of  the  Museum  of 
Ziirich,  where  Dr.  Heer's  original  specimens  of  ears  are  pre- 
served, informs  us  that  he  is  of  opinion  that  this  is  not  the 


A  FlQ    3.  B 

A.  ROyer  coin  of  MeftapoDtnin,  Soatb  Italy,  about  b.c.  660-4S0. 

B.  Wide-eared  eiz-rowed  \MT\ejiff,hexastiehuni^  L. ;  H.  hexeutiehumy  yar.pframidatv.mj  Kcke.) 
with  awns  cot  sbort  on  lateral  rows  and  remored  from  median  row. 

case.  Professor  Heer  suggests  that  if  the  existing  snb-species 
have  a  common  origin,  then  the  H.  hexastichvm  of  the  lake 
dwellings  is  the  probable  ancestor  of  the  other  types,  for  it  is  more 
likely  that  improved  cultivation  has  resulted  in  the  lengthening 
of  the  ear  than  the  reverse.     He  mentions  the  finding  of  one 


FlO.  4. 

A.  Gold  coin  of  Canobelin  stmck  at  Oamelodaoum  (Colchester),  about  be^nning  of  first 
centtirj,  B.C. 

B.  Wide-eared  two-rowed  bailey,  Goldtborpe  (//.  eeocriton,  L. ;  H,  dUtiefium,  var.  erectum, 
Schnbl. ;  H.^teudo-teoerUon,  Metager),  with  awns  cut  short. 

ear  of  two-rowed  barley,  which,  however,  was  unfortunately 
lost,  and  which  he  considers  to  have  been  rare  in  this  age.  It 
seems  probable  that  the  infertile  florets  of  six-rowed  barley 
were  originally  fertile,  and  some  of  the  older  agricultural 
writers  say  that  two-rowed  barley  will  degenerate  into   six- 
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rowed  grain  under  adverse  conditions.*  On  this  point  we  have 
no  direct  evidence  available.  On  the  other  hand,  it  must  be  said 
that  Kornicke,  who  has  probably  given  more  study  to  the  matter 
from  a  botanical  point  of  view  than  anyone  else,  is  of  opinion 
that  the  wild-growing  ff.  distichum^  var.  spontaneum^  Koch,  is 
the  parent  form.  We  have  not  ourselves  seen  the  plant.  It 
is  described  by  K5micke  as  having  long  and  narrow  ears,  and 
he  disagrees  with  an  earlier  writer  (Koch)  who  originally 
described  it,  and  who  considered  that  it  resembled  H.  zeocriion, 
KSmicke,  however,  gives  as  the  most  prominent  characteristic 
of  the  wild-growing  variety  the  fragility  of  the  rachis.  As  the 
grain  ripens  the  rachis  breaks  at  the  intemodes.  Now  it  is 
noteworthy,  though  not  mentioned  by  Kornicke,  that  this 
fragility  of  the  rachis  is  frequently  seen  in  the  wide-eared 
cultivated  barleys.  In  samples  of  Goldthorpe  it  is  much  more 
common  than  in  samples  of  Chevallier  to  meet  with  grain 
with  segments  of  the  rachis  adherent  to  the  grain  after  thresh- 
ing, and  we  are  of  opinion  that,  although  thicker,  the  rachis  of 
the  wide-eared  grain  is  distinctly  more  easily  broken  than  that 
of  the  narrow-eared  sorts.  On  the  whole  the  evidence  seems 
to  us  to  point  to  the  greater  antiquity  of  the  wide-eared  forms. 
But  on  a  subject  wrapped  in  such  obscurity  it  is  needful  to 
speak  with  reserve,  for  barley  is  almost  without  doubt  the  oldest 
of  our  cultivated  plants. 

If  the  foregoing  surmises  are  correct,  it  is  an  interesting 
question  as  to  whether  improvements  or  the  reverse  are  likely 
to  arise  from  hybridisation  of  more  developed  with  less 
developed  types.  We  are  under  the  impression  that  breeding 
back  to  original  types  usually  increases  the  vigour  of  plants, 
whilst "  in-and-in  "  breeding,  on  the  other  hand,  develops  specific 
points  ;  but  we  shall  content  ourselves  with  suggesting  this  as  a 
matter  very  suitable  for  investigation,  and  we  believe  that  the 
Messrs.  Garton  of  Warrington,  whose  experiments  in  cross-fer- 
tilisation have  attracted  so  much  notice,  have  already  given 
attention  to  it. 

Cross-fertilisation  may  introduce  innumerable  intermediate 
varieties  of  barley,  just  as  it  has  done  with  wheat  and  all  other 
cultivated  plants  on  which  it  has  been  practised.  Messrs. 
Garton  have,  we  believe,  been  the  first  to  succeed  with  barley, 
and  at  present  there  are  two  varieties,  **  Standwell "  and  "  Invin- 
cible," both  of  which  are  crosses,  the  former  intermediate  between 
Chevallier  and  Fan  barley  (ff.  distichum  and  H.  zeoeriton)^  but 


'  General  Report  on  Agrioultare,  &c.,  of  Scotland.   Sir  John  Sioclair,  Bart.. 
President  of  Board  of  Agriculture,  &o.,  1814.     Vol.  i.,  p.  496. 
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tending  more,  as  far  as  our  observations  go,  towards  the  wide- 
eared  type;  and  the  latter  a  Chevallier  with  a  strain  of 
"  Standwell "  in  it  and  nearer  in  character  to  Chevallier.  There 
is  room  for  some  doubt  as  to  whether  cross-fertilisation  will 
produce  as  good  results  in  the  case  of  barley  as  with  other 
plants,  or  even  as  with  other  cereals,  but  it  is  too  soon  to 
speak  with  confidence  on  the  matter,  and  everyone  acquainted 
with  the  results  obtained  by  Messrs.  Garton  with  the  other 
cereals,  especially  oats,  will  hope  they  may  be  equally  fortunate 
with  barley.  In  any  case,  as  new  varieties  frequently  ripen, 
mature,  and  "  work  "  differently,  it  is  most  desirable  that  they 
should  be  kept  apart,  especially  for  seeding. 

Messrs.  Garton  have  further  announced  that  they  propose  to 
introduce  a  six-rowed  Chevallier  barley — that  is,  a  cross  which 
produces  six  rows  of  grain  of  the  shape  of  Chevallier.  It  is 
a  matter  not  to  be  overlooked,  however,  that  a  six-rowed  ear 
is  hardly  likely  to  have  lis  plump  and  well-shaped  grains  as  a 
two-rowed  one,  owing  to  the  greater  crowding  together  of  the 
grains.  There  are  some  points  in  which  six-rowed  grain  has 
an  advantage.  It  is  on  account  of  these  that  it  is  so 
largely  imported,  but  it  has  to  be  remembered  that  its 
value  per  quarter  is,  on  an  average,  30  per  cent,  less,  weight 
for  weight,  than  Chevallier.  This  consideration  may  not  apply 
if  the  shape  of  the  grain  can  be  maintained. 

On  the  other  hand,  there  is  no  doubt  that  larger  and 
heavier  gi*ain  can  be  produced  by  crossing  two-rowed  varie- 
ties, but  size  of  grain  is  not  the  only,  or  indeed,  the  first, 
consideration  in  respect  to  quality.  If  crosses  between  such 
distinct  types  as  Chevallier  and  Gx)ldthorpe  can  be  got  to  com- 
bine the  good  qualities  of  both,  a  step  forward  will  be  made ; 
barleys,  that  is,  which  are  as  thin  in  the  skin  and  as  kindly 
as  Chevalliers,  but  at  the  same  time  stiffer  in  the  straw, 
and  not  lodging  so  readily  when  the  crop  is  heavy.  The 
grain  of  those  above  referred  to  is  generally  bold,  and  heavy 
yields  are  common.  They  have  not  yet  been  long  enough  in 
cultivation  for  a  judgment  to  be  formed  on  their  merits  in  other 
respects. 

It  seems  most  desirable,  in  view  ot  probable  developments 
in  the  production  of  new  varieties  by  cross-fertilisation,  that  full 
discussion  should  take  place  on  the  question  of  the  qualities 
which  are  best  to  aim  at,  especially  when  it  is  remembered 
that  heavy  straw  and  coarse  grain  frequently  go  together.  In 
this  connection  the  researches  of  some  well-known  Continental 
authorities  on  malting  must  be  referred  to.  - 
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3.  Recent  Researches  on  Coincident  Relations  between 
Size  of  Grain,  Maturation,  and  Nitrogen  Content. 

For  some  years  past  W.  Johannsen,  of  Carlsberg,*  has  con- 
ducted a  series  of  trials  which  were  designed  to  show  whether  by 
selection  the  size  of  the  grain  could  be  maintained  and  increased 
without  increasing  the  nitrogenous  bodies,  and  he  chose  Gold- 
thorpe  as  the  variety  to  test  in  this  respect. 

Some  very  important  considerations  in  respect  of  the 
relation  between  size  of  grain,  maturation,  and  nitrogen 
content,  which  we  have  been  investigating  for  the  past  five 
or  six  years,  have  a  distinct  bearing  on  the  results  obtained 
by  Johannsen. 

Johannsen  endeavoured,  by  various  selections  from  Gold- 
thorpe  barley  over  five  years,  to  produce  a  grain  with  increased 
size  and  lower  total  nitrogen  content.  He  first  gives  a  pre- 
liminary experiment  designed  to  determine  the  best  way  of 
selecting  the  samples.  His  figures  show  that  the  grains  are 
heavier  at  the  base  of  the  ear  and  diminish  in  size  towards  the 
top,  and  that  the  larger  grains  at  the  base  have  a  slightly  lower 
nitrogen  content  than  the  smaller  ones  towards  the  top  : — 


Weight  per  1000 

Per  cent,  total 

oorna 

nitrogen 

Gnimmes 

Grains  from  base  of  ears 

61-71 

1-40 

„        „     centre,  one  side 

68-66 

1-42 

„     other  side 

58-92 

1-43 

„     top  of  ear. 

47-63 

1-46 

We  are  able  to  compare  these  figures  with  determinations 
upon  grain  selected  in  a  similar' way  from  ears  of  Chevallier 
barley  grown  in  1897  : — 

TWENTT-FIVB  EABS  ChEVALLIBB  BABLRY. 


Grains  from  base  of  ears .  i 
„        „    centre  of  ears 
„        „    top  of  ears    .  I 


Weight  per  1000 
corns 

Grammes 
501 
60'0 
42*3 


Mealy  corns 
per  100 


Total  nitrogen  per 
cent,  of  grain 


1-50 
1-51 
1-63 


It  will  be  noted  that  in  both  cases  the  larger  corns  have 
a  slightly  lower  nitrogen  content  than  the  smaller.  The 
reason  for  this  is  probably  as  follows : — The  smaller  the  grain 
the   greater  is  the    proportion    of    "outside"    or   envelopes. 

*  RemnU  du  Compte-rendu  des  Travaux  du  Laborataire  de  Ca/rUherg^  tome 
4me,  pp.  122-92.    Abstract  in  B,  J.  Beciew,  Nov.  1899,  p.  347. 
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The  pericarp,  the  "tegmen"  (ovular  integument  or  seed- 
coat),  and  the  aleurone  layer  of  the  endosperm  are,  taken 
together,  richer  in  nitrogen  than  the  starch-containing  cells 
of  the  endosperm.  This  is  shown  by  numerous  analyses,  by 
many  observers,  of  the  bran  of  wheat  which  corresponds  to 
these  structures.  In  ripe  barley  the  pericarp  and  tegmen  are 
extremely  thin.  The  aleurone  layer  is  relatively  thick,  but 
varies  considerably.  There  is  no  doubt  whatever  as.  to  the  high 
total  nitrogen  content  of  the  aleurone  layer.  That  the  same 
applies  to  the  pericarp  in  early  stages  of  growth,  when  it  can 
be  easily  dissected,  is  shown  by  the  following,  from  one  of  a 
long  series  of  analyses  made  by  us  of  1897  growing  barley : — 

OOLDTHOBPE  BA.BLET,  1897. 


Date 


pry  matter  in 
100  grammes 
I       barley 


I  Grammfis 
July  3     .       31-9 
„     6  34-4 

„  12     I       39-4 


Total  per  cent,  of  dry  matter 
contained  in,  respeotirely 


Total  nitrogen  per  cent,  of  dry 
matter  of,  reepectirely 


Faleas 
36 
28 
18 


Pericarp  Bndoflperm 
30  34 

32  40 

20  62 


Palen  Pericarp  Endosperm 

•61  1-65           1-28 

•67  1-81           1-32 

•68  206           103 


It  is  true  that  the  outermost  of  all  the  envelopes  of  the  grain, 
the  paleaB  or  husk,  is  less  nitrogenous  even  than  the  starch- 
containing  cells.  The  nitrogen  content  of  dry  ripe  husk  is  only 
about  0*5  per  cent.,  but  of  course  the  weight  of  the  husk  is 
small.  Putting  the  above  two  considerations  together,  the 
higher  nitrogen  content  of  the  smaller  barley  protebly  is  due 
to  higher  proportion  of  pericarp  and  aleurone  layer.  Whilst 
on  the  one  hand  the  inner  envelopes  are  richer  in  nitrogen 
than  the  starch-containing  cells,  and  on  the  other  hand 
the  husk  is  less  rich,  it  will  be  found  that  in  all  grain  except 
the  screenings,  where  the  proportion  of  non-nitrogenous  husk  is 
very  excessive,  the  nitrogen  content  of  the  combined  envelopes, 
t.e.  husk,  pericarp,  tegmen,  and  aleurone  layer,  is  higher  than  that 
of  the  starch-containing  cells.  This  is  shown  by  the  following 
nitrogen  determination  made  by  us  on  barleys  of  diflferent 
growths  of  1895  crop : — 


Total  nitrogen 
of  grain 


Nitrogen  per 

cent,  of  fine 

flour  of  grain 


Fioe  English  (mellow)  (^H.  dittichum). 

„  (not  80  mellow)  (JT.  distichum) 

Inferior  Bnglish  {H,  distichum)    . 
Cheyallier  Califomian  (ff.  dittichum)  . 
Brewing  Califomian  (H.  vvlgare) 
Danabian  (jEC  vtUgare)        .... 


1-39 

118 

1-58 

1-37 

1-57 

1-33 

1-64 

1-37 

1-48 

1-31 

204 

1-97 
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The  fine  flour  comes  almoBt  wholly  fix>m  the  starch-contain- 
ing cells,  and  it  is  invariably  lower  in  nitrogen  content  than  the 
whole  grain  (the  difference  being  least  in  the  Danubian,  which 
is  by  far  the  most  husky  grain),  but  as  the  starch-containing 
cells  form  much  the  largest  part  of  the  entire  grain,  it  is 
obvious  that  the  combined  envelopes  must  be  richer  in  nitrogen 
than  the  whole  grain  and  much  richer  than  the  starch- 
containing  cells. 

The  beanng  of  these  facts  on  the  research  of  W.  Johannsen 
is  so  far  confirmatory  of  his  preliminary  experiment,  which  shows 
that  large  grains  have  lower  relative  nitrogen  content  than 
smaller  ones,  when  they  are  graded  awarding  to  tlieir  position  on 
the  ewr  and  when,  therefore^  they  may  be  supposed  to  be  very 
neanrly  equally  matured.  If,  then,  any  given  sample  of  barley 
is  evenly  grown  and  matured,  we  should,  prima  facie,  expect  on 
grading  it  to  separate  the  smaller  corns  at  the  tops  of  the  ears 
from  the  larger  ones  at  the  base,  and  to  find  that  the  larger  ones 
were  the  less  nitrogenous. 

But  samples  of  barley  even  from  limited  areas  are  very  seldom 
uniform  in  respect  of  maturation.  The  differences  between  ears 
are  much  greater  than  between  differently  placed  corns  on  the 
same  ear.  As  a  matter  of  fact,  we  have  found  that  when  samples 
of  barley  as  commonly  met  with  are  graded,  more  often  than  not 
the  largest  grain  is  the  most  nitrogenous  and  the  worst  matured. 
In  one  case  determinations  were  made  on  a  large  sample 
from  one  of  the  1897  Bothamsted  plots,  viz.,  that  manured 
continuously  with  rape  cake  and  superphosphate  (Plot  2e  of 
Hoosfield).  These  plots  are  comparatively  small  and  apparently 
very  uniform.  Other  samples  (of  1898  and  1899  barleys)  gave 
similar  results : — 


Barley  from  Plot  2c,  Hoosfield,  Bothumsted,  1897.    Sample  graded  by 
screening. 


Barley  from  a  Field  of  several  acreM^  Wiltshire,  1898.     6fraded  by  $eremdm§. 


No.  1 
No.  2 
No.  3 


510 
41-6 
291 


29 

1-30 

69 

MS 

66 

119 
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Barley  from  aiwtk&r  Field,  WilUhire,  1899.     Shaded  by  i&reemng. 


Weight  of  1000 


Mealy  ooras  per  100 


Total  nitrogen 
per  cent,  of  grain 


No.  1 
No.  2 
No.  3 


L. 


Gnunmee 
525 
41-7 
360 


32 
54 
65 


M6 
106 
1-04 


We  think  it  possible  that  in  some  seasons  the  larger  grains 
may  be  the  least  nitrogenous  and  the  best  matured,  bat 
when  we  come  to  describe  the  long  series  of  Rothamsted 
samples  which  we  have  lately  examined  and  tested,  there  will 
be  found  to  be  a  large  body  of  evidence  to  show  that  compara- 
tively small  grain  is,  taking  an  average  of  seasons,  that  which  is 
best  in  these  respects. 

So  far  only  Johannsen's  preliminary  experiment  (with  grains 
from  different  parts  of  the  same  ears)  has  been  discussed. 
We  may  now  proceed  to  consider  the  record  which  he  gives  of 
the  five  years'  results  with  Goldthorpe  barley.  Even  to  a  more 
pronounced  extent  than  in  the  determinations  which  we  have 
made  on  graded  samples,  he  finds  that  in  each  of  the  five 
years  1893-1897,  the  samples  show  with  increased  size  of 
grain  not  lower  but  higher  nitrogen  percentage,  all  the 
samples  being  now  taken  from  the  centre  of  the  ears.  In  the 
first  year,  1893,  as  the  accompanying  table  shows,  a  sample  com- 


Weight  of  1000  coma 

Per  oent.  of  nitrogen 

No.  of  aampl«8 

Orammes 

48-8 

1-21 

1 

539 

1-32 

3 

58-3 

1-51 

12 

62-1 

1-61 

60 

66-1 

1-72 

19 

73-2 

2-00 

1 

posed  of  grains  weighing  48-8  grammes  per  1000  gives  1*21 
per  cent,  total  nitrogen ;  another  sample  weighing  73  grammes 
per  1000  gives  2  per  cent,  total  nitrogen.  The  following 
years  show  similar  results,  nitrogen  percentage  generally  hi- 
creasing  with  size,  and  this  notwithstanding  that  selections 
were  made,  for  sowing,  of  grain  with  low  nitrogen  percentage 
in  proportion  to  sis&e.  A  nitrogen  content  of  2  per  cent,  is  very 
high.  We  have  only  met  with  it  in  very  low-type,  badly 
matured  barleys,  such  as  South  Russian  or  Danubian.  Barleys 
weighing  bom,  60  to  70  grammes  per  1000  are  very  rare  in 
ordinary  cultivation,  and  are  nearly  always  of  coarse  quality, 
VOL.  XI.  T.  8. — 42  P 
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Such  barleys  as  in  this  country  take  prizes  at  exhibitions  of 
malting  barley  weigh  generally  between  40  and  50  grammes 
per  1000  corns. 

We  think  that  the  ears  bearing  the  excessively  large  and 
heavy  grain  of  some  of  Johannsen's  samples  must  have  been 
grown  with  very  sparse  seeding,  i,e,  with  great  relative  air  and 
soil  space  for  individual  plants,  for  it  is  frequently  observed 
that,  at  the  extreme  edge  of  a  plot  adjacent  to  an  uncropped 
strip  of  land,  large-eared  and  large-grained  com  is  deve- 
loped with  a  high  nitrogen  content;  but  such  barley  is  very 
hard  and  steely,  does  not  mature  in  due  season,  and  finally 
yields  a  coarse  grain.  We  shall  later  on  give  some  deter- 
minations made  upon  barley  of  this  class. 

Figs.  5  to  10  (pp.  204-5)  are  micro-photographs  of  sections 
through  (figs.  5  and  6)  half-ripe,  (figs.  7  and  8)  coarse,  large, 
ill  matured,  and  (figs.  9  and  10)  ripe,  kindly,  smsJl  grain  respec- 
tively, and  also  still-more-magnified  sections  from  the  same 
part  of  the  envelope  of  such  grains.  As  between  the  half-ripe 
and  the  other  grains,  the  collapse  of  pericarp  into  a  mere 
membrane,  the  compression  of  the  tegmen  or  seed  coat,  and 
the  marked  development  of  the  double  and  sometimes  triple 
layer  of  aleurone  cells,  can  be  easily  traced.  As  between 
the  coarse  and  the  kindly  grain  there  may  be  noted  the 
thicker  husk  and  the  somewhat  thicker  aleurone  layer  of  the 
former;  also,  by  comparing  the  three  sections  in  respect  of 
the  layer  of  starch-containing  cells  immediately  underlying 
the  aleurone  layer,  marked  differences  can  be  seen  in  the 
original  photographs.  This  part  of  the  grain  has  been  recently 
described  in  full  by  another  well-known  investigator,  J.  Grnss,^ 
who  regards  it  as  the  special  storehouse  of  "  reserve  albumin." 
It  is  apparently  transitional,  both  in  shape  of  cell  and  character 
of  contents,  between  the  inner  much-elongated  starch  cells  and 
the  aleurone  layer.  Now,  large,  heavy,  coarse  grains  have 
more  ** reserve  albumin"  in  the  outer  cells  of  the  endosperm, 
and  indeed  more  nitrogenous  matter  in  every  part  of  the  seed. 
With  such  grain  not  only  are  the  nitrogenous  envelopes  unduly 
thick,  but  the  starch-containing  cells,  making  up  the  larger 
part  of  the  grain,  have  also  a  high  content  of  nitrogenous 
matter. 

Considering  the  progress  of  Johannsen's  experiment  during 
the  five  years,  and  averaging  his  figures  for  each  of  the  years, 
we  get  the  following : — 

*  Woohengchri/t  fiir  Brau^ei^  16,  632.     Abstract  in  Journal  Society'tf 
Chemical  Industry,  xviii.  p.  1143. 
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Weight  of  1000  graiiu  ot  „^.,  „,._  ^ 

iSirley.ln  griSmes  Total  nitrogen  per  cent 


1893  I  621  1*61 

1894  I  53-7  I        1-48 
1896  42-6  '        1-49 

1896  5.60  1-65 

1897  5'l-4  1-60 


These  resalts  show  no  definite  relation  between  size  of 
grain  and  total  nitrogen  content  in  different  aedsonsy  and  this  is 
to  be  expected  in  all  experiments  of  this  kind.  It  has  been 
abundantly  demonstrated  at  Rothamsted,  over  much  more  pro- 
longed periods,  that  total  nitrogen  content  of  grain  depends 
&r  more  upon  seasonal  than  soil  conditions  and  varies  with 
these  within  very  wide  limits,  even  with  the  same  mannrial  con- 
ditions year  after  year.  But  when  we  find  barleys  of  the 
sa/me  year  and  grown  on  similar  soil  increasing  greatly  in 
percentage  of  nitrogenous  matter  with  size,  we  are  warned  that 
there  is  a  limit  beyond  which  it  is  not  desirable  to  carry  size  of 
grain.  Whilst  neither  the  farmer  nor  the  maltster  wants  thin, 
husky  com,  the  brewer  as  certainly  does  not  want  malt  made 
from  an  abnormally  large  grain,  if  size  has  been  obtained  to  the 
detriment  of  quality. 

Although  we  have  seen  that  the  percentage  of  nitrogenous 
matter  in  barley  will  be  determined  to  some  extent  by  the  ratio 
which  the  envelopes  bear  to  the  starchy  endosperm,  and  whilst 
this    will   vary   considerably   in    different   seasons,  it     is   not 
accountable  for  the  wide  differences   which   grain  differently 
matured,  taken  in  the  same  season  and  from  the  same  field, 
will    show  in  respect   of   percentage   of  nitrogenous   matter. 
Ripening   under  favourable  conditions  is  a  process  in  which 
carbohydrate  or  non-nitrogenous  reserve  material  is  formed  or 
stored   up   in  the   endosperm   at   a  greater  rate   than  nitro- 
genous materials  also  required  as  reserve.     It  is  well  known 
that  the  appearance   of  fractured  grains   gives   indication  of 
the  character  of  the  ripening  and  maturation.     We  have  deter- 
mined not  only  the  total  nitrogen,  but  also  the  nitrogenous 
matter  of  different  solubilities,  in  the  fractured  halves  of  mellow 
and  steely  grains  in  many  growths  of  barley.     The  table  on 
p.  206  gives  two  such  series  of  determinations. 

The  steely,  i,e.  badly  matured,  grain  is  always  much  more 
nitrogenous  than  mellow  grain  grown  under  the  same  soU  and 
gecLSonal  conditions.  The  differentiation  of  the  nitrogenous 
matter  of  barley  in  respect  of  its  varying  solubility  has  been 
worked  out  l^  Dr.  Osborne,  of  the  Connecticut  Agricultural 
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Pio.  5.— Median  tranarene  section  throngb  about  half-ripe  grain  (  x  16). 
Fig.  6.— Portion  of  same  from  dorsal  side,  opposite  farrow  (x  ISO). 


Fio.8. 


Fio.  7.— Median     transverse    seotlon     throngh    large    coarse    grain, 

about  60  grammes  per  1,000  oorns  ( x  16). 
FiQ.  8L — Portion  of  same  from  dorsal  side^  opposite  furrow  (  x  180). 


Fio.  10. 


Fig.  9.— Median  transverse  seotlon  through  small,  well-matured  grain, 

about  40  grammes  per  1,000  oorns  (  X  16). 
Fio.  10.— Portion  of  same  from  dorsal  side,  opposite  furrow  ( x  190). 
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1896BARLBr    I  1898BABLBY 


'  ^Z^h^^  Prroeatof 
Per.ccnt.of       Per  cent,  of  ,     ",„w5U.         nitrogen 

ultrogen  nitrogen     I   t"^^^^  "^^^^^ 

:  saltMlution        »^~^^ 


Mellow  corns      .        .        .  1206  1036  -335  -257 

Steely  coma,   from   same  1 1       j.g^^  ^,^^  ,^^  .^ 

sample    .        .        .         >  I 


Experiment  Station,  and-wMlst  it  isnotat  all  probable  that  an 
absolute  separation  of  the  proteid  faatter  is  so  obtained,  there 
is  no  question  that  the  different  degrees  of  solubility  indicated 
correspond  to  distinct  differences  in  the  character  of  such 
matters  present. 

In  1897  we  made  a  long  series  of  determinations  upon  green 
growing  barley  in  various  stages,  in  many  cases  separating  the 
envelopes  from  the  young  endosperm,  which  is  an  easy 
dissection  to  accomplish  in  the  earlier  stages.  There  were 
marked  changes  in  the  ratios  to  each  other  and  to  the  total 
nitrogenous  matter  of  the  differently  soluble  bodies.  The 
salt-soluble  bodies  diminish  as  the  ripening  period  approaches, 
and  also  during  maturation.  The  alcohol-soluble  substance 
increases  in  the  earlier  stages  and  afterwards  diminishes.  We 
have  always  found  in  steely  barley  a  relatively  high  proportion 
of  the  latter. 

Quality,  apart  from  size,  is  almost  wholly,  a  question  of 
maturation.  Where,  as  on  thin,  poor  soils  in  low  condition  and 
in  droughty  seasons,  barley  "  goes  off"  and  ceases  to  assimi- 
late, that  is  to  say,  ripens,  in  the  sense  of  being  fit  to  harvest, 
without  maturing,  the  gi*ain  is  thin,  hard,  steely,  and  of  low 
value.  There  has  been  premature  or  too  quick  ripening,  and  there 
is  high  nitrogen  content.  Where,  to  take  the  reverse  set  of 
conditions,  there  is  strong  soil  in  too  good  condition  and  weather 
favouring  vegetation  rather  than  seed  formation,  the  result 
will  be  too  prolonged  ripening,  the  straw  "holding  out" 
instead  of  *'  going  off."  Heavy,  coarse,  often  very  large  grain, 
also  of  high  nitrogen  content  results,  which,  although  giving 
more  extract  to  the  brewer  than  a  smaller  (and  also  coarse) 
grain,  will  not  give  as  much  as  a  smaller  grain  which  is  kindly 
and  well  matured,  and  will  in  respect  of  quality  of  extract  give 
no  better  results  than  prematurely  ripened  material.  In  both 
cases  there  is  indeed  the  same  defect,  deficient  maturation, 
with  its  accompanying  difficulties  for  the  manufacturer,  for 
such  barley   will   not   work   into   satisfactory   malt.     Topical 
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barley  of  the  prematurely  ripened  sort  is  Chevallier  Califomian 
in  some  seasons,  and,  on  the  other  hand,  Irish  barley  is  often  of 
the  latter  kind.  Needless  to  say,  their  appearance  is  as  abso- 
lutely unlike  as  are  the  climatic  conditions. 


4.  Physiological  Aspects  of  Matubation  and  of 
over-matubation. 

We  have  used  the  term  maturation  so  frequently,  and  so 
strongly  urged  it  as  a  better  criterion  of  value  than  size  of  grain, 
that  it  is  desirable  to  define  more  particularly  what  is  meant 
by  it. 

During  the  vegetative  period  the  plant  absorbs  and 
assimilates  materials  supplied  by  the  soil  and  the  atmo- 
sphere, and  the  absorbed  matters  of  comparatively  simple 
(diemicAl  composition  are  elaborated  into  matters  of  more 
complex  structure.  From  carbonic  acid  and  water  there  are 
ultimately  formed  carbohydrates ;  and  similarly  with  the  nitro- 
genous matters,  absorbed  probably  as  nitrates,  they  are 
ultimately  found  as  proteids.  This  matter,  which  is  chemically 
more  complex,  is  at  the  same  time  built  up  into  definite  struc- 
tures in  the  plant — that  is  to  say,  becomes  fixed  temporarily 
or  permanently  in  location,  as,  for  instance,  starch  granules 
or  cell-wall.  But  that  portion  of  the  starch  and  cellulose  and 
proteid  matter  which  is  stored  in  the  seed  is  so  stored  for  a 
special  purpose,  viz.,  to  provide  for  the  first  needs  of  the 
growing  embryo.  As  soon  as  the  embryo  begins  to  grow 
there  sets  in,  so  far  as  the  reserve  matter  of  the  seed  is 
concerned,  a  reverse  process.  The  complex  matter  becomes 
more  simple,  and  structures  like  starch  granules  and  cell-wall 
break  down.  Carbohydrates  become  soluble  and  in  part 
break  up  into  carbonic  acid  and  water.  If  the  seed  gives  life 
to  a  complete  plant,  the  whole  of  the  reserve  matter  undergoes 
this  breaking-down  process.  When  the  grain  is  merely  malted 
only  the  first  stages  take  place. 

Between  the  up-grade  and  the  down-grade  period  there  is 
ordinarily  a  resting-stage,  which  will  be  long  or  short  accord- 
ing to  the  location  of  the  seed  in  relation  to  moisture  and 
temperature.  We  say  there  is  "  ordinarily  "  a  resting-stage  at 
this  particular  period,  but  there  is  no  evidence,  so  far  as  we 
are  aware,  that  this  is  an  absolute  necessity.  Some  grain  which 
is  unripe  will  grow  under  certain  conditions,  i.e.  it  must  be 
partially  dried  before  it  is  attempted  to  germinate  it.  There 
may  be  either  no  resting-stage,  or  a  very  short  one,  and  that 
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not  at  the  usual  period.  But  these  are  abnormal  conditions. 
They  do  iiot  arise  in  a  state  of  nature,  because  the  seeds  do 
not  at  that  stage  separate  fix)ni  the  parent  plant.  When 
grain  under  cultivation  is  cut  unripe  it  may  grow  very 
well,  provided  there  are,  first  of  all,  drying  conditions.  But 
the  grain  is  not  only  one,  but  two  ptages,  from  being  "  fit  *' 
for  malting  purposes.  Grain  will  "grow"  when  it  ^1  not 
'^  malt."  It  has  first  to  complete  an  intermediate  stage,  during 
which  matter  "  migrates  "  from  the  stem  upwards  to  the  seed, 
and  within  the  seed,  from  the  endosperm  to  the  embryo.  It 
will  then  have  reached  full  size,  and  all  the  material  for  malt- 
ing be  present  in  the  grain,  but  the  material  will  not  be  in  the 
requisite  condition.  Something  more  is  still  required  for 
complete  "  maturation." 

The  last  stage  is  that  change  in  the  structure  of  the  endo-' 
sperm  which  results  in  the  grain  becoming  "  mellow."  It  then 
shows  a  white,  mealy-looking  fracture  when  broken,  and,  what 
is  of  importance,  "  malts "  easily.  Exactly  what  happens 
within  the  starch-containing  cells  has  never  yet  been  demon- 
strated. It  is  pretty  certain  that  the  change  is  not  so 
much,  if  at  all,  in  the  starch  granules  as  in  the  ground  substance 
in  which  they  are  embedded.  Starch  is  formed  from  granules 
of  elaborated  protoplasm  called  plastids,  which  are  of  varions 
kinds  ;  but  all  the  protoplasm  does  not  go  to  make  starch,  even 
in  such  a  starchy  structure  as  the  endosperm  of  a  barley  grain, 
and  the  starch  granules  remain  embedded  in  a  kind  of  '*  matrix  " 
of  very  composite  character.  It  almost  certainly  is  a  change, 
either  in  the  physical  or  the  chemical  structure,  or  in  both,  of 
this  **  matrix  "  which  gives  the  difierence  between  a  mellow  and 
a  steely  grain.  To  a  considerable  extent  this  alteration  in 
structure  may  take  place  after  the  crop  is  cut  provided  the  con- 
ditions are  favourable. 

There  is  a  good  deal  of  evidence  to  show  that  during  the 
final  stage  of  the  process  of  maturation  of  an  already  ripe  grain 
there  is  a  slight  loss  of  weight,  and,  if  this  is  the  case,  it  is  the 
best  proof  that  maturation  is  a  post-ripening  process.  If  the 
grain  is  very  dry  and  remains  so,  nothing  (as  far  as  we  know) 
happens,  but  if  at  this  stage  it  takes  up  only  a  moderate 
amount  of  moisture,  such  as  will  be  supplied  by  a  few  night 
dews  whilst  the  crop  lies  in  swath  and  drying  conditions  alternate, 
then  we  have  good  reason  to  believe  that  the  breaking-down 
process,  which  is,  roughly  speaking,  the  same  as  that  which  goes 
on  during  the  active  growth  of  the  seed,  commences.  Although 
this  breaking  down  is  much  more  complex  than  is  there  repre- 
sented, the  following  equation  illustrates  what  goes  on  : — 
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wCHjO     +     nO,     =      wCOj      +     liELfi 

GArbohydxate  Oxjgen  Carbonic  acid  Water 

One  reason  for  believing  that  at  this  stage,  without  actual 
germination,  this  process  begins  is  that  we  have  proved  a  loss 
of  carbonic  acid  to  take  place  during  what  may  be  called  the 
process  of  partial  artificial  maturation  known  as  sweating.  But 
the  extent  of  this  change  and  loss  is  normally  insignificant. 
From  a  number  of  experiments  made  some  time  since,  we  esti- 
mated that  with  a  barley  containing  14*0  per  cent,  of  water, 
which  is  rather  under  normal  in  this  country,  the  carbonic  acid 
expired  on  drying  for  twenty-four  hours  at  a  temperature  of 
100°  F.  was  about  -02  per  cent,  of  the  weight  of  the  grain.  It 
is  a  fact  well  known  to  maltsters  that  graia  which  is  very  dry, 
such  as  some  foreign  barley  containing  only  11  or  12  per  cent, 
of  water,  is  not  improved  by  further  drying  on  a  kiln.  No 
maturation  or  mellowing  takes  place.  English  barley  in  ordinary 
seasons  frequently  contains  after  threshing  16  per  cent,  of  water 
and  sometimes  more.  Such  grain  is  greatly  improved  as  malting 
material  by  kiln-dryiug.  We  are  at  present  investigating  the 
question  as  to  the  precise  conditions  of  moisture  content  and 
temperature  under  which  the  best  results  are  obtained.  A  further 
very  instructive  line  of  research  would  be  in  respect  of  the 
changes,  doubtless  in  the  same  direction,  which  take  place  under 
normal  conditions  in  the  stack. 

The  same  process  of  maturation  takes  place  with  wheat,  but 
there  is  this  very  material  difference  from  the  industrial  point 
of  view — ^that  the  miller  does  not  want  mellow  or  soft  wheats,  or 
at  any  rate  not  more  than  a  certain  proportion  of  them,  for 
although  they  give  him  the  whitest  flour  it  is  generally  "  weak." 
It  is  interesting,  however,  to  note — as  has  been  pointed  out 
to  one  of  us  by  Dr.  Sidney  Williamson,  who  has  made  a  special 
study  of  this  point  in  connection  with  wheat — ^that  in  this  grain 
the  transition  from  hard  to  soft,  corresponding  to  that  from 
steely  to  mellow  in  barley,  can  be  often  seen  on  a  superficial 
examination  of  the  grain  in  the  intermediate  stage.  Dr. 
Williamson  has  described  wheat  grains  to  us  id  this  stage  as 
"piebald."  The  grain  is,  so  to  speak,  speckled,  the  soft  parts 
showing  through  the  seed  coats,  and  when  such  grains  are 
cut  the  line  of  separation  between  the  hard  and  soft  parts  is 
quite  clearly  defined  across  the  starch-containing  cells.  Barley, 
at  any  rate  the  ordinary  variety  with  adherent  husk,  does  not 
give  this  appearance,  but  it  would  appear  that  the  mellowing 
of  the  grain  spreads  from  the  neighbourhood  of  the  cells  under- 
lying the  furrow,  that  is  from  the   median  longitudinal  axis 
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towards  the  outer  part  of  tlie  endosperm,  which  is  the  last  part 
(particularly  towards  the  apex)  to  become  mellow.  The  differ- 
ence between  steely  and  mellow  grain  can  be  judged  from  its 
appearance  by  all  who  are  familiar  with  malting  barley,  and 
can  be  further  demonstrated  in  several  ways,  most  easily  by  the 
well-known  "  Kom  Prtifer  "  or  cutting  instrument  described  in 
our  previous  communication ;  ^  also  by  the  difference  in  trans- 
lucency  of  the  grains  when  seen  by  ordinary  transmitted  light. 
Steely  grain  is  translucent,  probably  because  of  the  continuity 
of  the  cell  contents ;  mellow  grain  is  opaque.  It  occurred  to 
one  of  us  that  possibly  the  Bontgen  rays  might  also  demon- 
strate some  differences.  On  photograpMng,  by  means  of  the 
X-rays,  grains  of  steely  barley,  mellow  barley,  and  malted 
barley  respectively,  a  rather  striking  set  of  appearances 
resulted.  The  photographs  unfortunately  cannot  be  reproduced 
by  a  block  printing  process  on  account  of  their  faintness,  for 
like  other  vegetable  matter  barley  grains  oppose  very  slight 
resistance  to  the  rays.  Whilst,  however,  the  "  radiograph  "  of 
the  endosperm  of  steely  grains  appears  quite  uniform  and  stnic- 
tureless,  that  of  mellow  grain  shows  more  or  less  numerous 
cleffcs  or  striations,  as  if  the  endosperm  were  split  or  discon- 
tinuous, and  in  malt  the  striations  are  so  much  more  numerous 
as  to  amount  to  a  network.  It  is  probable  that  these  are 
real  air-spaces;  at  any  rate  we  cannot  account  for  the  ap- 
pearances otherwise,  and  if  so  there  must  be  many  more  of 
them  than  show  in  the  "  radiographs,"  for  only  the  spaces  lying 
in  planes  passing  through  the  source  of  light  would  be  shown, 
and  these  would  probably  be  but  a  small  proportion  of  the 
whole.  We  must  reserve  further  reference  to  this  phenomenon 
except  to  say  that  these  *'  striations  "  are  much  more  numerous  in 
barley  grains  originally  steely  which  have  been  experimentally 
subjected  to  a  process  of  artificial  maturation  in  imitation  of 
the  natural  process,  in  so  far  as  that,  being  a  post-ripening 
process,  consists  in  alternate  absorption  of  water  and  desic- 
cation, as  was  suggested  some  years  since  by  W.  Johannsen, 
whose  researches  on  the  nitrogen  content  of  barley  have 
already  been  referred  to.  It  is  noticeable  also  that  mellow 
grain  has  nearly  always  a  lower  specific  gravity  than  steely 
grain  of  equal  size,  owing  to  the  greater  relative  air  space 
within  the  envelopes. 

If  we  were  required  to  give  the  briefest  possible  definition 
of  the  process  of  maturation  we  should  describe  it  as  a  "  com- 
merce "  of  the  ripe  grain  in  water  previous  to  germination  and 
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during  the  reeting-Btage,  that  is,  the  alternate  absorption  and 
loBS  of  water  in  each  quantities  and  under  such  conditions  as 
were  not  favourable  to  the  starting  of  actual  germination. 
This  leads  us  to  a  consideration  of  the  important  subject  of 
ovei^maturation. 

Let  us  consider  what  happens  to  a  seed  under  natural  condi- 
tions, that  is  to  say,  to  seed  which  after  full  ripening  falls  to 
the  ground.  Obviously  everything  depends  on  its  location  in 
respect  of  the  three  conditions  for  germinatiou,  viz.,  water,  air, 
and  warmth.  Given  all  these,  barley  will  germinate  if  fully  ripe, 
even  before  separation  from  the  parent  plant.  Seeds  which  fall 
to  the  ground  may  alternately  absorb  moisture  and  become  dry 
^;ain  without  germinatitig,  but  all  this  '^  commerce  "  of  the  seed 
in  water  is  attended  with  chemical  and  physiological  changes  in 
the  direction  of  germination.  It  is  maturation  under  natural 
conditions,  and,  in  the  case  of  the  wild-growing  GrarrUnece,  it  is 
without  doubt  over-maturation  to  the  point  of  decay  as  regards 
probably  a  very  large  proportion  of  the  seeds  wliich  are 
formed.  Some  seeds,  like  those  of  the  Ontciferce  (charlock  is 
a  well-known  example),  may  either  be  undergoing  this  operation, 
or  remain  in  the  resting-stage,  for  a  very  long  time,  and  may 
even  be  washed  down  into  the  subsoil,  be  retained  there 
probably  for  years,  and  then  on  exposure  to  the  air  germinate. 
The  structure  of  the  seed  of  the  cultivated  cereals,  however,  is 
quite  different.  The  seed  coats  are  far  less  resistant,  but  it  is 
worth  noticing  that  barley  seems  to  be  provided  with  an 
envelo])e  to  the  more  starchy  part  of  the  endosperm,  which 
affords  greater  protection  than  does  that,  for  instance,  of  wheat. 
We  refer  to  the  aleurone  layer  immediately  underlying  the  true 
seed  coat.  This  in  wheat  consists  of  a  single  layer  of  cells,  but 
in  barley  there  are  always  two,  and  generally  three  or  more, 
cells  underlying  one  another. 

Now,  this  is  by  far  the  most  persistent  part  of  the  endosperm. 
It6  structure  survives  the  earlier  processes  of  germination  long 
after  that  of  the  inner  starch  cells  has  completely  broken 
down,  and  even  goes  through  the  brewer's  mash-tun  intact, 
except  where  mechanically  broken.  It  seems  clear  that  it 
is  a  function  of  this  structure  to  preserve  the  inner 
endosperm  from  the  undue  effects  of  moisture  in  the  stages  of 
maturation  and  early  germination ;  its  much  greater  thickness 
in  barley  than  in  wheat  may  be  due  to  the  ordinarily  longer 
resting-stage  of  the  former  seed.  This  conjecture  is  strengthened 
by  the  fact  which  we  have  observed  that  the  aleurone  layer  is 
hequentij  thicker  in  spring-grown  com  than  in  the  winter 
varieties. 
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There  is  room  for  much  difference  of  opinion  as  to  the 
precise  degree  of  maturation  desirable  for  malting  barley.  As  a 
matter  of  fact  in  this  climate  the  grower  has  little  choice  in  thi6 
matter.  The  method  of  harvesting  the  crop  is  now  veiy 
firequently  to  cut  and  tie  with  a  "  binder  "  and  set  in  "  stooks." 
We  think  that  this  is  not  nearly  so  likely  a  plan  to  give 
mellow  grain  as  laying  in  swath.  Bat  a  grower  cannot  afford 
to  risk  damage  to  the  crop  by  delaying  harvesting  operations^ 
so  that  it  is  almost  wholly  the  character  of  the  weather  during 
the  week  before  cutting  and  during  the  short  period,  often 
too  short  for  good  maturation,  between  cutting  and  harvesting, 
which  settles  the  matter.  Weathered  barley  is  generally 
mellow — though  not  always,  as  we  shall  see  later — but  it  loaes 
weight  by  weathering  and  is  seldom  harvested  free  from  grown 
corns,  which  of  course  greatly  deteriorate  its  value. 

Samples  of  barley  are  not  very  plentiful  which  will  show 
more  than  60  or  70  per  cent,  of  "  mealy "  fractures  when  cut, 
unless  they  are  more  or  less  weathered.  But  when  grain  of 
good  colour  and  kindly  appearance  shows  something  like  this 
percentage  it  will  generally  be  found  that  the  process  of 
mellowing  has  commenced  in  almost  all  the  grains,  that  is,  the 
centre  of  the  grain  is  mellow.  Such  barley  will  generally 
malt  well,  especially  after  sweating. 

On  some  of  our  plots  at  Warminster  it  is  customary  to  make 
paths  by  removing  the  young  plants  round  the  edges  after  the  top 
dressings  have  been  put  on.  Even  then  it  is  necessary  at  harvest 
time  to  discard  the  outsides  of  the  plots  and  re-measure  the  areas 
before  weighing  up  the  produce,  because  the  plants  at  the  extreme 
edges  are  very  unduly  developed  owing  to  more  air  and  soil 
space.  The  barley,  especially  of  the  outside  drill,  is  invariably 
very  strong  and  coarse.  Last  year  we  weighed  up  the  grain  and 
straw  on  a  certain  length  of  one  of  the  outside,  and,  for  com- 
parison, of  the  two  next  inner  drills  at  the  time  of  cutting. 
We  further  left  standing  for  a  month  from  August  9  to  Sep- 
tember 9  (during  which  time  the  weather  was  very  variable)  a 
further  length  of  one  outside  and  the  two  next  inside  drills,  to 
see  what  would  be  the  effect  of  such  extreme  over-maturation. 
The  figures  tabulated  on  the  opposite  page  show  the  character 
of  the  grain  (1)  at  the  time  of  cutting  the  crop,  (2)  after 
threshing,  and  (3)  after  a  month's  weathering. 

The  weight  of  beth  the  grain  and  the  straw  on  the  one  ont* 
side  rank  was  nearly  double  that  on  both  the  two  next  ranks 
together.  The  grain  of  the  outside  rank  never  really  matored, 
altiiough  it  was  badly  weathered ;  and  it  is  a  fact  that  barley 
grown  on  over-strong  soils  will  not  become  mellow  even  with 
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1.  Gtain  mbhed  out  from,  barley  m  out  Angiut  9, 1899.* 


Weight  per  1000 

I 


Mealy  corns      i  Nitrogen  per  cent, 
per  100  of  grain 


Grammes 
Outside  rank      .                              575 
Next  two  ranks  .                .  !           517 

27                       1-58 
3«            1           1-37 

2.  Grain  harveitid  one  week  later  and 

tkTe9hed  November  1899. 
67                        1-32 

eatoX.eut  September  9. 

50            '           l-65« 
86             1            1-39* 

Reinainder  of  plot              .  ,           .51*7 

3.  Weatliered  grain  from  adjoining  at 

Oatsideratik                                    67-6 
Next  two  ranks  .                 .  ,           517 

excessive  weathering.  We  think  that  this  points  to  the  nn- 
desirability  of  very  thin  seeding  (which  is  sometimes  advocated) 
especially  on  strong  soils*  Most  bariey  growers  in  good 
districts  sow  three  bashels  to  the  acre,  and  are  of  opinion  that 
a  moderately  thick  plant  conduces  to  kindliness,  though  not  to 
large  grain.  One  of  us  remembers  many  years  ago  a  neighr 
boaring  amateur  farmer,  on  a  piece  of  good  land,  drilling 
barley  about  fifteen  inches  apart  in  the  rows,  with  the  result 
that  an  enormous  crop  of  straw  was  grown  with  excessively 
large  grain  of  very  coarse  quality. 

There  is  another  respect  in  which  the  degree  of  maturation 
affects  the  quality  of  bariey.  The  function  (called  diastatic 
capacity)  possessed  by  certain  constituents  of  the  grain  of 
oonyerting  the  starch  into  soluble  matters,  is,  as  maturation 
proceeds,  diminished.  This  branch  of  physiological  chemistry 
has  been  worked  out  by  Drs.  Horace  Brown  and  G.  Harris 
Morris,  in  a  series  of  investigations  which  are  recognised  to  be 
amongst  the  most  original  in  conception  and  instructive  both  in 
method  and  result  of  any  of  their  kind  in  recent  years.'  They 
have  shown  the  ''diastases"  and  allied  substances  to  be 
**  starvation  products,"  that  is,  they  are  present  in  the  pro- 
portion iii  which  they  are  needed  for  the  purposes  they  serve  in 

>  Samples  1,  2,  and  3  graded  to  equal  weight  per  1,000  corns,  and  results 
calcolated  to  equal  moisture  content. 

*  Tbe  nitrogen  content  of  the  fine  flour  of  these  two  samples  was  deter- 
mined as  foUowB :— Outside  rank,  1*50  per  cent. ;  two  next  ranks,  L 19  percent. 
Tbe  different  nitrogen  content  of  the  whole  grain  was  therefore  clearly  not ' 
due  to  higher  proportion  of  husk  in  the  latter  sample. 

.  •  "  KMearehes  on  the  Germination  of  theGramineae."  Javm.  Chem,  /Slw.,lxii. 
(1890)»  p.  459.  *'  A  contribution  to  the  Chemistry  and  Physiology  of  Foliage 
Leaves."    Joum.  Chem.  Soe„  Ixiii.  (1893).  p.  604. 
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rendering  available  the  carbohydrates  with  which  they  are 
associated.  Mellow  grain  does  not  need  so  mach  '*  diastase  "  to 
render  the  starch  available  as  does  steely  grain,  and  accordingly 
we  find  that  less  is  present.  Barley  may  be  over-matured  to 
the  extent  of  containing  very  little  ^'  translocation  diastase,"  the 
name  given  by  Brown  and  Morris  to  the  active  agent  in  un- 
germinated  barley  ;  and  we  have  found  from  a  great  number  of 
experiments  that  the  "  diastase  of  secretion  "  (i.e.  that  which  the 
same  authors  show  to  be  distinctive  of  germinated  grain)  is  also 
lower  after  germinating  mellow  grain.  Now,  a  certain  minimum 
of  "diastatic  capacity"  is  held  to  be  necessary  for  different 
types  of  malt,  and  although  this  is  ruled  largely  by  malting 
processes,  it  is  also,  as  we  have  indicated,  dependent  on  the 
character  of  the  original  grain,  and  hence,  we  think,  to  some 
extent  is  the  reason  why  over-matured  barleys  are  not  generally 
liked  by  pale  ale  brewers. 

5.    CoNDrrioNS  Affecting  Quality:  Gumate,  Soil, 
Culture,  Change  of  Seed. 

The  process  of  maturation  being  itself  so  complex  in 
character,  it  is  not  surprising  that  it  is  dependent  very  greatly 
upon  conditions  external  to  the  plant.  Its  character  will 
depend,  first  and  foremost,  and  far  more  than  on  all  other 
conditions  combined,  on  climate  and  season.  It  depends 
secondly  and  greatly  on  the  natural  character  of  the  soil,  and 
thirdly,  on  its  artificial  condition ;  that  is  to  say,  on  the 
preparation,  cultural  and  manurial,  which  has  been  given. 

A  recent  issue  of  this  Journal  contained  a  most  instructive 
paper  by  Mr.  E.  Mawley  on  **  Weather  Influences  on  Farm 
and  Garden  Crops,"  with  two  graphic  representations  of  the 
chai*acter  of  the  seasons  in  the  six  best  and  six  worst  wheat 
years  respectively  at  Rothamsted.*  We  hope  at  some  futnre 
time  to  be  able  to  give  similar  diagrams  to  represent  the 
average  character  of  the  seasons  when  barley  of  good  and  of  bad 
quality  has  been  grown,  and  we  may  say  in  passing  that  here 
again  is  illustrated  the  absolutely  priceless  character  of  the 
collection  of  samples  and  records  preserved  at  Bothamsted. 
The  answers  to  such  questions  as  we  have  just  indica1;ed  can 
nowhere  else  be  obtained.  But  seasons — it  is  a  trite  remark — 
are  so  variable  in  this  country  that  it  is,  after  all,  only  an 
interesting  and  hardly  a  practical  question  to  discuss.  In  a 
later  section,  however  (on  the   Rothamsted   rotation  barley), 
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some  small  attempt  has  been  made  to  comiect  the  character  of 
the  prodace  with  the  changes  of  season,  information  with 
regard  to  which  has  been  for  the  most  part  sapplied  to  us  by 
that  indefatigable  observer,  Mr.  T.  H.  Baker  of  Mere  Down  (now 
of  Salisbury). 

As  to  weather  conditions  generally,  good  barley  growers  for 
the  most  part  are  of  opinion  that  one  essential  for  quality  is 
that  the  plant  shall  grow  without  any  check.  Against  this 
it  may  be  said  that  autumn-sown  Ghevallier  barley,  which 
clearly  does  not  experience  this  condition,  often  produces 
excellent  quality,  even  when,  as  frequently  happens,  the  plant 
has  suffered  so  severely  as  to  give  a  very  poor  yield.  Too  dry 
a  seeding  time  of  course  means  an  unequal  start.  The  influence 
of  weather  at  later  stages  varies  so  greatly  with  different  soils, 
that  even  if  about  the  same  weather  conditions  prevailed,  as 
never  happens,  in  different  parts  of  the  country,  it  is  pretty 
certain  that  some  districts  would  be  better  in  one  season  and 
others  in  the  next. 

The  natural  character  of  the  soil  determines  whether,  on  an 
average  of  years,  barley  is  a  profitable  crop  to  grow:  There  are 
many  soils  and  even  districts  which  rarely  grow  good  malting 
barley.  It  cannot  be  doubted  that  this  again  is  mainly  a  matter 
of  maturation.  As  good  a  plant  of  barley  as  of  wheat,  some- 
times too  good,  can  be  got  on  a  strong  soil,  but  with  the  best 
of  weather  the  maturation  will  be  wrong  and  the  quality  coarse 
three  years  out  of  four.  There  will  be  too  mach  vegetation,  and 
seed  formation  will  be  too  prolonged.  A  very  poor,  hungry 
soil,  on  the  other  hand,  may  give  good  quality  with  an  extra 
favourable  season ;  such  as  will  conduce  to  growth  without  a 
check,  just  enough  rain  to  enable  the  plant  to  make  the  best  of 
what  there  is  in  the  soil,  and  not  too  much  drought  to  shorten 
the  period  of  grain  formation  unduly,  and  so  give  premature 
ripening.  But  in  the  long  run  the  best  barley  land  is  that  of 
medium  natural  strength ;  light  medium,  perhaps,  rather  than 
heavy  medium.  Most  soils  on  the  Cbalk  are  good  because  they 
are  usually  a  light  medium,  and  a  marl  is  not  so  good  because  it 
is  more  generally  a  heavy  medium  soil. 

One  other  point  may  be  briefly  touched  on  here,  namely, 
the  effect  of  "  change  of  seed,"  that  is  of  seediug  a  given  variety 
in  a  different  soil  or  climate  from  that  in  which  it  was  grown. 
There  are  endless  differences  of  opinion  on  this  point,  and  it  is 
difficult  to  form  a  judgment  in  the  absence  of  any  very  definite 
evidence. 

A  general  principle  would  appear  to  be  that,  so  far  as  robrst- 
II608  of  vegetotion  is  concerned,  when  the  soil   and  climatic 
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conditions  are  better  than  those  in  which  the  seed  was  reared 
an  improvement  may  be  expected.  So  that  it  would  seem  to  be 
desirable,  where  this  is  the  resolt  desired,  to  transport  seed  from 
a  cold  to  a  warmer  climate,  and  from  poor  soils  to  better  ones, 
rather  than  the  reverse. 

On  the  other  hand,  grain  which  has  for  many  generations 
been  grown  under  quick  ripening  conditions  retains  its  ^'  early  " 
habit  when  first  transplanted,  but  for  how  long  is  doubt^. 
Speaking  generally,  the  effect  of  "change  .of  seed"  will  be 
seen  much  more  in  the  vegetative  than  in  the  seed-forming 
period,  and  except  in  so  far  as  the  character  of  the  grain 
varies  with  the  vigour  of  the  plant  (which  will  generally  be  to 
a  far  less  ext^it  than  it  varies  with  the  soil  and  with  the 
weather  at  the  time  of  grain  formation),  merely  seeding  with 
*'  imported  "  as  against  home-grown  grain,  otherwise  similar  in 
character,  will  have  comparatively  little  effect  on  the  quality 
of  the  crop.  That  luxuriance  of  growth  in  the  plant  will  vary 
greatly  with  the  origin  of  the  seed  is  well  illustrated  by  fig.  11, 
opposite.  In  April  1899  we  planted  samples  of  barley 
grown  in  widely  different  climates  and  soils,  in  adjacent  rows 
of  a  small  plot.  Fig.  11  shows  the  growth  made  by  the 
different  plants  at  the  end  of  eight  weeks.  No.  1,  Hordeufn 
hexastichvm^  the  seed  of  which  was  grown  the  previous  year 
at  the  Model  Farm,  Glasnevin,  Dublin,  and  kindly  sent  us 
by  Professor  Carroll,  failed  to  mature  at  all  during  the 
summer,  showing  that  it  is  constitutionally  a  winter  barley. 
Nos.  2,  6,  8,  9,  10  are  all  Hordeum  vulgare,  indistinguishable 
in  the  ear  from  common  English  winter  barley,  but  they  all 
ripened  fairly  early  and  within  a  week  of  each  other.  Not- 
withstanding the  difference  in  the  appearance  of  the  seed 
and  also,  in  the  luxuriance  of  growth  in  the  earlier  stages 
of  vegetation,  the  resulting  ears  and  grains  of  barley  firom 
two  such  different  sources  as  Nos,  5  and  9  (brewing  Califomian 
and  Danubian)  were  so  much  alike  as  to  be  both  hardly 
distinguishable  from  H.  vvlgare  of  English  growth.  H,  viUga/re 
in  fact  will  acquire  the  habit  of  either  a  winter  or  summer  grain, 
and  "  Bere  "  (H,  vulgar e)  spring  grown  in  cold  climates  ripens 
earlier  than  two-rowed  barley. 

6.  The  Rothamsted  Rotation  Plots. 

We  may  derive  from  a  careful  study  of  the  systematic 
treatment  of  different  plots  at  Rothamsted  much  confirmation 
of  what  has  been  written  above  respecting  conditions  favouring 
maturation,  and  indeed,  many  of  these  conclusions  have  been 
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reached  through  a  close  examination  of  the  records  and  samples 
to  which  Sir  John  Lawes  and  Sir  J.  Henry  Gilbert  have  given 
us   access.     This  is   especially    the   case   when   we   come    to 
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consider  the  influence  on  size  of  grain  and  maturation  exercised 
by  difiTerent  cultural  conditions,  which  are  at  Rothamsted  illus- 
trated more  completely  and  systematically  than  anywhere  else. 
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The  plots  are  situated  in  Agdell  Field,  and  the  soil  is  similar 
to  that  of  Hoosfield,  where  barley  has  been  grown  year  after 
year  since  1852.  It  is  a  somewhat  heavy  loam  with  clay 
subsoil.  The  quality  of  the  grain  grown  year  after  year  at 
Hoosfield,  and  manured  every  year  with  farmyard  manure  and 
various  artificials,  was  dealt  with  at  length  in  the  article  already 
referred  to  (see  foot-note,  p.  210). 

(a)  Summary  of  Manurial  effects  on  continuously  grown  BarUy, 

It  will  be  well  to  recapitulate  briefly  the  more  important 
points  then  demonstrated:  (1)  There  was  a  manifest  de- 
terioration in  quality  where  phosphates  had  been  withheld  for 
many  years.  (2)  Addition  of  potash,  soda,  an4  magnesia 
salts  seems  to  have  little  efiect  on  quality  at  Rothamsted; 
where,  however,  ammonia  salts  were  applied  with  superphosphate 
but  without  potash,  there  was  after  many  years  a  deterioration 
in  quality.  This  is  not  seen,  or  only  very  slightly,  where  nitrate 
of  soda  and  superphosphate  are  used  without  potash,  and  the 
difference  maybe  due  to  the  fact,  demonstrated  by  Sir  J.  Henry 
Gilbert,  that  in  the  absence  of  added  potash  the  barley  plant 
takes  up  more  soda  from  the  soil,  which  would  be  supplied  by 
the  nitrate  of  soda  and  not  by  the  ammonia  salts.  There  is 
some  evidence  that  prolonged  use  of  heavy  dressings  of  salts  of 
the  alkalies  have  an  adverse  effect  on  quality.  It  may  be 
noted  here  that  Prof.  Maercker,  whose  investigations  we  have 
already  quoted,  found  excellent  results  to  follow  potash 
manuring  for  barley  in  Germany.  He  mentions  incidentally 
that  barley  is  in  that  country  frequently  alternated  with  sugar 
beet.  This  plant  takes  up  much  potash,  which  is  all  removed, 
and  not,  as  with  our  root  crops,  for  the  most  part  returned  to 
the  soil.  So  that  under  these  conditions  potash  manuring  is 
obviously  indicated  as  desirable.  (3)  The  farmyard  manure 
plot  (14  tons  per  acre  every  year)  whUst  giving  very  heavy 
yields  of  both  straw  and  grain,  gives  grain  of  coarse  quality. 
(4)  Ammonia  salts  or  nitrate  of  soda  used  alone  give  poor 
results,  both  as  to  quality  and  quantity.  (5)  Ammonia  salts,  with 
superphosphate,  gave  good  results  for  many  years,  but,  as 
before  stated,  both  yield  and  quality  have  recently  fallen  off; 
where  potash  was  aJso  added  the  yield  and  quality  have  both 
been  very  good  throughout.  (6)  Nitrate  of  soda  gives  good 
results  when  superphosphate  is  added,  and  the  further  addition 
of  potash  did  not  improve  the  crop  perceptibly.  In  addition  to 
the  farmyard  and  artificially  manured  plots  there  is  at  Hoosfield 
a  set  of  plots  manured  with  rape  cake,  with  and  without  added 
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minerals.  The  quaUty  of  the  grain  is  at  present  generally 
equal  to,  or  better  than,  that  of  any  other  plots,  and  distinctly 
better  than  that  grown  with  farmyard  manure.  The  nitrogen 
supplied  by  the  1000  lb.  rape  cake  annually  applied  is  about 
50  lb.  against  about  200  lb.  in  the  14  tons  farmyard  manure, 
which  latter,  however,  is  less  rich  in  phosphates. 

Now,  although  the  quality  of  the  grain  on  these  '^  continuous  " 
plots  shows  at  present  considerable  differences  due  to  the 
manures,  and  although  these  are  fairly  constant  year  after  year 
as  between  the  different  plots,  the  extent  of  the  divergence  is  in 
some  years  slight,  and,  speaking  generally,  is  far  less  than 
between  the  grain  grown  on  the  same  plots  in  different  seasons. 
That  is  to  say,  notwithstanding  the  extreme  exhaustion  of  some 
plots  and  the  great  accumulation  in  others,  the  weather  has  far 
more  to  do  with  the  size  and  maturation  of  the  grain  than  the 
cumulative  effects  of  fifty  years  of  manurial  treatment.  If  this 
is  the  case  with  barley  grown  continuously,  that  is,  grown  under 
wholly  different  conditions  &om  those  of  ordinary  practice,  still 
more  should  we  expect  it  to  be  the  case  with  barley  grown  in 
rotation  and  conforming  in  this  respect  to  the  conditions  of 
cultiyation  usually  employed.  And  this  we  find  to  be  the  case 
on  examining  the  samples  of  the  rotation  plots.  The  differences 
due  to  season  are  far  greater  than  those  due  to  variations  in 
the  rotation,  and  the  divergences  in  quality  are  less  than  with 
the  continuous  barley  plots. 

(b)  Arrangement  of  Rotation  Plots. 

Barleys  of  Chevallier  type  are  grown,  and  the  Norfolk  rota- 
tion is  adopted,  viz.,  roots,  barley,  clover  (or  beans),  wheat. 
The  roots  preceding  the  barley  are  carted  on  one  set  of  plots 
and  fed,^  or  cut  up  and  spread,  on  another,  and  there  is  a 
complete  duplicate  set  of  plots  where  the  land  is  fallowed  after 
barley  instead  of  going  into  clover  or  beans.  We  have  there- 
fore four  variations  in  the  rotation  *  : — 

F.CL  Boots  FED,  Barley,  CLOVEB  (or  Beans),  Wheat. 
C.Ca.  Boots  CABTED,  Barley,  CLOVEB  (or  Beans),  Wheat. 
F.Fa.  Boots  FED,  Barley,  FALLOW,  Wheat. 
O.Fa.  Boots  OABTED,  Barley,  FALLOW,  Wheat. 

There  is  not  merely  one  but  three  series  of  rotation  plots, 
each   of  which  has  since   1848  consistently  received   different 

>  As  manorial  effects  are  involTed  added  food  is  inadmissible,  and  owing 
to  this  and  the  condition  of  the  land  it  has  frequently  been  foand  necessary 
to  cat  up  and  spread  the  roots,  instead  of  feeding  them.  This  qoaliaoation  is 
to  be  nnaerftood  wherever  "  fed  "  roots  are  referred  to. 

«  F.  denotes  Fed ;  CI.,  Clover ;  C,  Carted ;  Fa.,  Fallow. 
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manurial  treatment.  The  first  series  of  four  plots  has  been  an? 
manared  since  the  commencement  (1848)  of  the  experiment; 
the  second  series  has  had  mineral  manures  only,  superphosphate 
for  the  first  eight  rotations — ^thatis  from  1849  to  1881  inclusive 
— and  superphosphate  with  potash  and  other  salts  since;  the  third 
series  has  had  the  same  minerals  with  a  rather  heavy  dressing  of 
nitrogenous  manure,  viz.,  200  lb.  ammonia  salts,  and  2,000  lb. 
rape  cake.  The  manures  are  all  applied  to  the  root  crop 
preceding  the  barley,  and  the  other  crops  are  unmanured. 
Thirteen  fall  rotations  have  been  now  completed,  the 
thirteenth  barley  crop  having  been  taken  in  1897,  and  the 
present  year  commences  the  fourteenth  rotation  with  roots. 
There  have  been,  therefore,  thirteen  crops  of  barley  on  twelve 
different  plots,  or  156  in  all.  Samples  of  the  whole  of  them  are 
carefully  preserved,  and  we  have  been  favoured  by  Sir  John 
Lawes  and  Sir  Henry  Gilbert  with  the  opportunity  of  examin- 
ing them  at  Bothamsted  and  have  been  supplied  with  portions 
of  each.  We  have  no  hesitation  in  saying  that  we  believe  that 
these  156  samples  constitute  the  most  interesting  and  instruc- 
tive set  of  barley  samples  in  existence  anywhere,  and  it  is  a 
matter  of  regret  to  us  that  we  have  not  been  able  to  do  more 
work  upon  them.  We  hope  in  the  future  to  extract  further 
useful  information  from  them. 

After  a  preliminary  examination,  we  have  excluded  alto- 
gether the  samples  of  the  first  barley  year,  1849.  This  leaves 
twelve  samples  for  each  of  the  twelve  plots — 144  in  all. 

We  have  further  reduced  these  to  one- fourth — ^viz.  thirty- 
six,  by  making  in  the  case  of  each  plot  three  average  samples, 
representing  the  earlier,  middle,  and  later  four  rotations  re- 
spectively. We  have  thus  three  samples  for  each  of  the 
twelve  plots,  the  first  representing  the  years  1853,  1857,  1861, 
1865 ;  the  second  1869,  1873,  1877,  1881 ;  and  the  third  1885, 
1889,  1893,  1897. 

It  will  be  desirable  to  give  briefly  the  characteristics  of  the 
different  years,  with  a  few  notes  on  the  appearances  of  the 
samples,  and  to  deal  with  the  general  deductions  derivable  from 
the  treatment  of  the  plots  at  the  same  time  that  the  average 
samples  representing  these  groups  of  years  are  referred  to. 

The  samples  grown  on  the  different  plots  in  the  first  barley 
year  of  the  experiment,  1849  (and  not  included  in  the  average 
samples),  are  all  very  uniform  in  appearance.  The  colour  is 
remarkably  good  considering  the  age  of  the  grain.  The 
samples  have  been  so  well  preserved  that  no  one  would  suppose 
from  their  appearance  that  they  were  more  than  a  few  years 
old. 
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Agdell  Field,  Eathamsted,  Rotation  Plots. 
SSBIBS  l.—No  manure  simee  1847. 


1.  Boots  FSB 

2.  Barley 

3.  CIAYSB  (or  Beans) 

4.  Wheat 

(1  F.Cl.) 


1.  Boots  CABTKD 

2.  Barley 

3.  CLOTXR  (or  Beans) 

4.  Wheat 

(1  c.a.) 


1.  Boots  FED 

2.  Barley 

8.  FALLOW 
4.  Wheat 

(1  F.Fa.) 


1.  Boots  GABTEB 

2.  Barley 

3.  FALLOW 

4.  Wheat 

(1  O.Fa.) 


SnuBB  2.^Mineral  memwret  only  (tuperphoiphate  only  1848  to  1880, 
$upefpho§pkiUe  andpotoih  and  other  salts  since)  applied  to  turnip 
crop  in  each  rotation. 


1.  Boots  FED 
j        2.  Barley 

3.  CLOYSB  (or  Beans) 
,       4.  Wheat 

'  (2  P.Cl.) 


1.  Boots  CABTED 

2.  Barley 

3.  GLOTEB  (or  Beans) 

4.  Wheat 


1.  Boots  FED 

2.  Barley 

3.  FALLOW 

4.  Wheat 

(2  F.Fa.) 


1.  Boots  CABTED 

2.  Barley 

3.  FALLOW 

4.  Wheat 


(2  C.a.) 


(2  C.Fa.) 


SaBixs  3. — Mineral  manures  as  Series  2,  and  ammonia  salts  and 
rape  cake  (equal  to  86  lb.  nitrogen)  applied  to  root  crop  in  each 
rotation. 


1.  Boots  FED 

2.  Barley 

3.  CLOYEB  (or  Beans) 

4.  Wheat 

(3  F.Ol.) 

1.  Boots  FED 

2.  Barley 

3.  FALLOW 

4.  Wheat 

(3  F.Fa.) 

1.  Boots  CABTED 

2.  Barley 

3.  CLOYEB  (or  Beans) 

4.  Wheat 

(3  C.CL) 

1.  Boots  CABTED 

2.  Barley 

3.  FALLOW 

4.  Wheat 

(3  CFa.) 
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Ta3LE  l.—Agdell  Field,  Eothamsted.     Barley  of  First  Four 
EotoHona,  1853,  1857,  1861,  1865. 


Rotation 


!  IWeight 

of  roots, 

Barley  ,  fed  or 


years 


carted 
before 
barley 


Bushels 

per  acre 

dressed 

grain 


1,  Boots  Gabted. 
2,  Barley.  3,  Fal- 
low.   4,  Wheat 

Average     . 


I 


Sbbibs  1. — Roots  tmmanured. 


1838 
1867  I 
1861  I 
1866  I 


5 

Total 

7 

8 

Weight 

grain  to 

Relative 

per 

100 

value 

Plot 

bushel 

total 
straw 

perqr. 

23 


36^ 


lb. 

f.     d. 

52-6 

86-0 

28     6 

53-8 

1050 

27    0 

64-8 

940 

27    6 

61-5 

100-2 

24    6 

63-2 

96-0 

26  10 

1,  Roots  Fed.  2,  Bar- 
ley. 3,  Fallow. 
4,  Wheat 

Average 


1863 

27J  ' 

33 

1867 

34 

44i 

1861 

H  ' 

33 

1866 

9 

35* 

18 

36^ 

1,   Boots       Cabtbd.v  -a-, 

2,  Barley.     3.  Olo-  "k? 

VHB,    1850  (Beans.  ^  J°^* 

1854,    1858,   1862).    ,  to«K 

4,  Wheat         .        .)  ^^^^ 


Average 


1,  Roots  Fed.   2,Bar-N 
ley.       3,    Olovbb, 
1860  (Beans,   1864, 
1868,     1862).        4, 
Wheat     .  .) 

Average 


62-7  ,     88-3 

63*8  102-2 

64-6  91-8 

62-4  .  104-3 


28 

0  ' 

27 

6 

27 

6 

25 

6  Ij 

53-3 


96-6 


62-0  I  83-7 

54-6  I  106-3 

64-3  87-1 

60-6  1  94-1 


27 

1  , 

27 

^] 

27 

0 

27 

6 

24 

0 

40*     52-8 


1853  19*  I  28| 

1867  I  20|  !  40l 

1861  1  I  29* 

1865  I  8*  I  27| 


12     I     31* 


62-4 
63-6 
640 
620 


63-0 


92-5 


83-7 

97-1 

84-6 

102-8 


920 


26    6 


27  0 

27  0 

27  6 

24  0 


IC.Fa. 


1F.FB. 


1  ccl. 


1  P.Cl. 


Sbbibs  2. — Roots  manured  with  superphosphate  only. 


1,  Roots  Cabtbd. 
2.  Barley.  3,  Fal- 
low.   4,  Wheat     . 

Average 


1,  Roots  Fed.  2,  Bar- 
ley. 3,  Fallow. 
4,  Wheat 

Average 


1853  273; 
1867  I  193 
1861  I  40j 
1865  I     71 


52-8  t  93-4 
64-1  .  111-8 
560 


62-2 


63-5 


147         41*     63-2 


27  6 

,  28  6 

94-9      28  0 

110*1    I  25  6 


102-6      27     4 


87-6  ,  27  0 

105  3  29  0 

941  28  6 

101-8  I  25  6 

97-4  I  27  6 


SCFa. 


2F.Fa. 
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I  l^***^*l*N,,  u,  Total 

■T.    1      rL"***' ^^^**' Weight  gram  to    R^ative 
Rotation     "            '  ^^^^  I  ^^^   ^IJ^     P^  lOO  Talne    , 

I   y**"     ?S?^  I  "®^    buahel  total     ,   per  qr. 

I  £fft>«  1  grain   ,  ■  ^raw    !   *^  ^ 

barley  I 


Pl6t 


8KBIBB  2.— Roots  manured  mth  tuperphotpluUe  only — (Continaed). 

1,  Booto       Cabtid. 
2,  Barley.     3,  Clo- 

VKB,   1850  (Beans,  y    tSai  I  *SSx       S3     TaI   \  *m.o      SS    n    l-2c.cl. 
1854,    1858,   1862). 
4,  Wheat 


Ayerage 


l,RoQt8FBD.  2,  Bar- 
ley. 8,  Glovsb, 
1860  (Beans,  1864, 
1868,  1862).  4, 
Wheat     . 


cwt. 

lb. 

1  '* 

d. 

1853 

223i 

28;   52-7 

900 

27 

0 

1867 

136 

2«   641 

108-6 

1  28 

0 

1861 

29} 

30   54-9 

8«-8 

28 

0 

1866 

68 

33}  62-3 

noi 

27 

0. 

114 

30}  53-4 

99-4 

;  27 

*6 

1863 

250} 

Zli 

\     520 

83-6 

<  26 

6 

1857 

196 

52j 

541 

i  106-5 

28 

6 

1861 

38} 
78} 

42^ 

\     550 

1  95-2 

28 

0 

1866 

4]j 

\  \   51-9 

98-6 

1 

24 

1 

6 

Average 


141     I     43}  I  63*2    I     95  9    ;  26  10 


2  P.c'. 


SSBIBB  Z.—Boot$  manured  wUh  misted  minerals  and  nitrogenous  mahurett. 


I,  Boots  Cabted. 
2,  Barley.  3,  Fal- 
LOW.    4,  Wheat     . 


ATerage 

i.  Boots  Fed.  2,  Bar- 
ley. 8,  Fallow. 
4,  Wheat 


1853 
1857 
1861 
1865 


1853 
1867 
1861 
1865 


Average 


1,  Boots  Cabted. 
2,  Barley.  3,  Clo- 
vBB,  1860  (Beans, 
1864,  1868,  1862). 
4,  Wheat 


I 


1863 

1867 

:   1861 

I  1865 


Average 


1,  Boots  Fed.  3,  Bar- 
ley; 3,  Cloveb, 
1850  (Beans,  1854, 
1868,  1862).  4, 
Wheat 

Average 


530 
54-8 
660 
62-9 


86-8 
1121 

89-3 
100-2 


26  6 

28  6 

28  6 

25  6 


47|  I  53-9        97-1      27     3 


248     I     48} 


1853  I  386  35| 

1867  !  341}  63} 

^  1861       72     ,  54| 

I  1866  I  168}  I  43| 


51-2        70-7 

64-3 

56-0 

51-6 


630 


526 
64-6 

548 
530 


53-7 

51-5 
64-5 
65-3 
52-2 


74-3 


Sc.Fa. 


103-4 

28 

0 

80-9 

28 

0 

75-7 

24 

0  ; 

82  7 

26 

3 

87-1 

26 

0  ' 

112-2 

28 

0  I 

876 

28 

ol 

98-4 

25 

0  1 

3  P.Fa. 


3  c.cl. 


96-3    I  26    9 


'  24  6 

103-5  27  6  I 

81-4  27  6 

79-6  24  0 


-3  F.cl. 


I  242         49}  ;  53*4    '     847      26  10 
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Tables  I.,  III.,  and  Y.,  give  the  Rothamsted  record  of  each 
plot  for  each  of  the  rotation  barley  years  separately.  The  last 
column  (7)  requires  explanation,  and  we  have  hesitated  consider- 
ably before  inserting  it,  on  account  of  possible  misconstructions. 
The  barleys  of  the  last  rotation  have  been  valued  at  Rothamsted 
by  Mr.  Hewlins  of  St.  Ives,  and  Mr.  Few  of  Cambridge,  and  the 
jBgures  given  for  these  years  are  theirs.  For  ^e  figures 
attached  to  the  other  years  we  are  alone  responsible.  It 
seemed  difficult  in  any  other  way  than  by  pricing  the  samples 
to  indicate  their  general  quality,  but  it  will  readily  be  under- 
stood that  it  is  not  an  easy  task  to  "  value  "  barleys  grown  in 
1853,  and  at  intervals  of  four  years  since.  The  samples  were 
dried  when  they  were  originally  put  up,  in  order  to  jH'eserve 
them,  and  they  have  been  preserved  in  air-tight  bottles, 
most  of  which  had  never  been  opened  from  the  time  they  were 
originally  sealed  up.  They  have  doubtless  altered  somewhat 
in  appearance  from  lapse  of  time.  However,  having  been  kindly 
given  every  possible  facility  for  examining  them  in  the  sample- 
house  at  Rothamsted,  we  found  that  there  still  were  distinct 
differences  of  quality  observable  between  the  samples. 

It  is  almost  needless  to  say  that  the  values  are  not  intended 
to  be  any  other  than  comparative,  and  that  they  have  no  relation 
to  the  market  values  in  the  years  of  growth.  Moreover,  we  are  not 
prepared  to  justify  the  valuation  as  between  different  years.  There 
is  a  strong  likeness,  as  would  be  expected,  between  the  twelve 
samples  of  each  year  in  respect  of  colour  and  general  appear- 
ance. But  as  between  the  samples  of  different  years,  there  is, 
of  cx)urse,  the  widest  difference  in  general  character,  differences 
which  in  ordinary  practice  do  not  confront  a  buyer  or  a  seller. 
For  instance,  the  barley  of  1885  is  all  bright  in  colour,  that  of 
1889  is  all  weathered;  whether  the  average  difference  amounts 
to  between  4».  and  5s.,  as  we  have  estimated,  or  to  more  or 
less  than  this,  is  a  matter  on  which  opinions  would  probably 
vary  greatly.  Only  an  approximation  could  be  attempted  in 
respect  of  comparative  values  in  different  years.  What  was 
done  was  to  fix  a  price  for  cue  sample  in  e^ch  year,  and  to  value 
the  others  of  the  same  year  up  or  down  from  that.  If  the 
values  as  between  the  barley  of  the  different  plots  are  fairly 
comparative  in  each  year,  then  the  averages  of  these  values  wiU 
be  comparative  also,  and  as  our  purpose  here  is  to  compare 
plot  with  plot,  rather  than  year  with  year,  this  is  all  that  is 
required.  We  may  add  that  the  values  were  all  assessed  before 
any  other  determinations  were  made  upon  the  samples. 
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(c)  CharactertsticB  of  different  seasons :  Jiret  period^  1853, 
1857,  1861,  1865. 

1853. 
The  barley  of  this  year  is  of  very  difiFerent  character  from  that 
of  1849,  much  smaller,  dingy,  and  washed.  Weight  per 
boahel  very  low,  51  to  53  lb.  Much  more  difference  in  quality 
between  plots  than  in  1840,  but  little  difference  in  yield  oon- 
sidering  that  on  Series  3  crops  of  19  to  20  tons  of  roots 
had  been  grown,  whilst  on  Series  1  there  were  less  than 
2  tons.  Neither  effects  of  manuring  for  the  roots  nor  of  feeding 
and  carting  have  much  influence  on  yield  of  grain,  although  the 
feeding  of  heavy  root  crop  gives  much  more  straw.  There  was 
a  very  wet  July  unfavourable  to  grain  formation. 

1857. 
A  record  year  in  respect  of  yield.  After  fed  roots  fully 
manured,  the  extraordinary  crop  of  66f  bushels  was  grown, 
the  highest  ever  given  by  any  plot.  Quality  is  above  the 
average  of  the  four  years,  and  better  on  the  high-yielding  plots 
fully '  manured  for  roots  than  on  the  others.  Very  high  yield 
and'&ir  quality  for  once  go  together.  The  grain  is  not  plump 
or  heavy,  but  it  is  very  well  matured,  especially  on  the  high- 
yielding  plots.  A  season  favouring  land  in  good  heart  during 
the  vegetative  period,  and  also  specially  favourable  at  the  time 
of  grain  formation,  for  notwithstanding  very  heavy  straw  there 
was  a  very  high  ratio  of  grain  to  straw.  A  table  given  by 
Sir  Henry  Gilbert  ^  shows  that  there  was  a  mild  and  rather 
dry  spring,  followed  by  a  very  hot  summer  and  early  harvest. 

1861. 
With  all  the  twelve  different  preparations  for  the  crop 
there  was  little  difference  in  quality  although  great  difference 
in  yield.  The  root  crop  of  1860  was  nearly  a  failure  on 
all  the  plots,  and  the  differences  in  yield  are  due  to  manurial 
residues,  but  the  quality  on  every  plot  was  evidently  in- 
fluenced mainly  by  the  season.  It  was  all  large  and  heavy  but 
coarse,  badly  matured  grain. 

1865. 

The  preceding  root  crop  was  again  poor.     The  barley  was 

over   average  yield   on    all   plots,   but  harvesting    conditions 

affected  both  yield  and  quality  considerably,  for  all  the  grain  was 

badly  weathered — "  over  matured  "   in   fact.     It  was  small, 

*  Lawes  Agricoltural  Trnst  Lectares,  U.  S.  Dept.  Agric.  p.  73. 
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nneven,  and  light ;  altogether  of  lower  value  than  that  of  any 
of  the  other  twelve  barley  years.  A  backward  spring  succeeded 
by  very  hot  weather  and  excessive  rainfall,  not  good  for  grain 
formation,  and  a  wet  harvest  spoilt  the  crop. 

Tables  I.,  III.,  and  V.,  accompanying  this  paper,  and  giving 
the  full  records  relating  to  the  produce  on  each  plot  in  each  year, 
are  too  complex  for  comment  in  detail,  and  are  inserted  mainly 
for  purposes  of  reference.  Table  II.,  on  the  opposite  page, 
gives  for  each  plot  separately  the  averages,  for  the  first  four 
rotation  barley  crops,  of  the  recorded  figures  relating  to  ppo^ 
duce,  also  the  averages  of  the  relative  money  valuations,  and 
in  the  last  three  columns  the  determinations  which  we  have  made 
upon  the  average  samples  of  the  twelve  plots.    These  are  : — 

1.  Weight  in  grammes  of  1,000  corns,  affording  comparison 
in  respect  of  size  of  grain. 

2.  Percentage  of  **  mealy "  corns,  i.e,  corns  which  when 
cut  show  white  fractures,  indicating  the  degree  of  matniation. 

3.  Percentage  of  total  nitrogen,*  which  will  be  found  to 
vary  with  great  regularity  with  the  "maturation"  in  the 
samples  of  tibe  same  years.  The  more  fully  matured  the  grain 
the  lower  is  the  relative  nitrogen  content  in  barley  of  the  same 
years.  Barleys  of  different  years  cannot  be  so  compared,  as  will 
be  seen  by  contrasting  Table  II.  with  Table  IV.  (p.  234)  in 
respect  of  this  relation. 

During  the  four  years  summarised  in  Table  II.  the  yield  of 
grain  on  the  unmanured  plots  is  remarkably  well  maintained, 
and  on  the  other  plots  is  well  above  the  average.  It  is  also 
higher  than  that  of  the  first  year,  1849.  But  the  quality  is 
very  inferior  in  three  out  of  the  four  years.  The  samfues  show 
what  is  so  frequently  seen,  that  with  over-average  yield  there  is 
little  reason  to  hope  for  over-average  quality,  but  rather  the 
reverse,  and  that  seasons  which  show  the  best  return  for  ex- 
penditure in  preparation  are  very  often  not  those  which  give 
the  finest  grain.  With  wheat  good  yield  and  good  quality 
often  go  together ;  but  there  are  two  reasons  why  wheat  and 
barley  differ  in  this  respect.  Weight  per  bushel  is  generally  a 
good  criterion  of  the  quality  of  wheat  and  this  frequently  goes 
along  with  good  yield,  but  it  is  not  to  the  same  extent  a 
criterion  of  the  value  of  barley,  and  is  not  so  likely  to  go  with 


^  These  peroentaf^es  have  not  been  worked  out  to  percentage  of  **  dry 
matter  of  the  grain  "  j  but  as  the  samples  of  the  same  year  have  all  been  dried 
and  preserved  alike  this  will  not  affect  the  value  of  the  determinations  for 
comparative  purposes.  The  moisture  content  of  the  various  samples  is  about 
10  per  cent.,  and  does  not  vary  appreciably,  as  we  have  satisfied  ourselves 
from  a  number  of  moisture  determinations. 
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high  yield.  The  other  obvious  reason  is  that  barley  suflFera  more 
from  adverse  harvesting  conditions,  and  a  fortnight's  bad 
weather  is  in  our  climate  just  as  likely  to  supervene  on  a 
heavy  as  on  a  light  crop,  with  much  worse  results  to  barley 
than  to  wheat. 

The  good  effect  of  phosphates  on  quality,  which  is  so 
plainly  shown  by  the  continuous  barley  plots  at  Bothamsted,  is 
also  apparent  in  the  rotation  crops  of  the  four  years  now  under 
consideration.  The  quality  of  the  grain  on  tiie  four  plots  of 
Series  2,  where  only  superphosphate  has  been  applied  to  the 
preceding  root  crop,  is  distinctly  better  than  that  of  the 
corresponding  plots  of  Series  1,  where  no  manure  was  used  for 
the  roots.  Iliere  has  been  better  grain  formation,  as  is  shown 
in  increased  ratio  of  grain  to  straw,  and  distinctly  better  matu- 
ration with  less  nitrogenous  matter  in  the  grain.  The  average 
weight  per  bushel  and  the  size  of  the  grain  are  practically  the 
same  on  the  three  series  of  plots,  but  these  are  not,  as  we  believe, 
data  from  which  the  malting  quality  of  grain  can  be  safely 
deduced. 

It  is  evident  that  the  lower  qiudihf  on  the  unmannred 
plots  is  due  to  want  of  phosphates  and  not  to  lack  of  condition 
from  non-supply  of  nitrogen,  for  if  the  latter  were  the  case 
we  should  find  that  where  the  preceding  root  crop  was  much 
heavier  than  on  the  *'  superphosphate  only  "  plots,  as  it  was  on 
the  plots  of  Series  3  with  fuU  nitrogenous  and  phosphatic 
manures,  there  would  have  been  still  better  quality ;  but  this  is 
not  the  case,  and  the  evidence  is  irresistible  that  the  better 
quality  of  the  barley  on  the  plots  where  superphosphate  only 
was  applied  to  the  roots  is  due  directly  to  the  supply  of 
soluble  phosphates. 

In  these  first  four  courses,  then,  the  quality  of  the  barley 
evidently  did  not  suffer  from  exhaustion  of  nitrogen  on  the  un- 
manured  plots,  but  it  did  suffer  from  over  supply  to  the  plots  of 
Series  3.  Here  the  residue  from  the  heavy  compound  manuring 
where  the  roots  were  carted,  and  the  still  heavier  residue  where 
they  were  fed,  gave  a  much  greater  yield  of  grain  than  where 
no  nitrogenous  manure  was  used,  but  the  quality  was  distinctly 
inferior  to  that  of  Series  2,  and  little  if  any  better  than  that  of 
Series  1. 

We  will  now  consider  the  effect  on  the  quality  of  the 
grain,  as  it  appears  to  have  been  influenced  by  feeding  and 
carting  respectively.  There  is  not  much  difference  ^own. 
Where  the  root  crops  have  been  heavy,  as  on  Series  3,  the 
"roots-carted"  plots  give  barley  of  better  quality  than  the 
corresponding    ''  roots-fed "   plots.      The    average    difference 
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amounts  to  perhaps  l^.  per  quarter  in  value,  and  is  shown  in  the 
better  maturation  and  lower  nitrogen  content.  It  is  strange  at 
first  sight  to  find  that  in  this  series  the  *^  roots-fed  "  plots  three 
years  out  of  the  four  give  no  higher  yield  than  the  "  roots- 
carted  "  plots.  But  all  the  crops  are  heavy,  the  lowest  37  and 
the  highest  67  bushels  per  acre,  and  it  would  appear  that 
in  these  four  seasons  the  nitrogen  supply  was  superabundant 
for  grain  formation.  In  each  of  the  four  seasons  the  straw  was 
very  much  heavier  on  the  "fed"  plots,  and  the  ratio  of  grain 
to  straw  was  lower  than  on  the  "  carted"  plots.  Both  in  1857 
and  in  1861  the  total  produce  (i.e,  grain  and  straw)  of  the  ''  fed  " 
plots  of  Series  3  was  over  3  tons  per  acre,  one  of  the  two 
plots  in  1861  yielding  close  on  2  tons  of  straw.  On  Series  2, 
with  very  fair  but  much  lower  yields  (28  to  42  bushels  per 
acre),  in  these  four  seasons  there  was  hardly  any  perceptible 
difierence  in  quality  between  the  fed  and  carted  plots.  The 
root  crops  were  generally  5  or  6  tons  per  acre  lower  on 
these  plots  than  on  those  of  Series  3,  and  there  is  no  sign 
that  the  feeding  of  them  supplied  in  any  case  more  nitro- 
genous matter  than  the  barley  needed,  either  for  quantity  or 
quality.  The  difierences  in  yield  and  quality  of  grain  due  to 
feeding  as  against  carting  roots  on  Series  1  (unmanured  roots), 
where  after  the  first  course  there  was  almost  a  complete 
failure  of  the  root  crop,  will  neither  in  these  four  seasons  nor 
in  the  following  ones  require  consideration.  On  all  these 
plots  the  land  is  practically  unmanured  fallow  before  the 
barley  crop,  and  the  only  point  to  notice  is  that  both  yield 
and  quality  are  the  better  for  this  previous  fallowing,  if  it  is 
possible  to  judge  by  comparison  with  the  plot  in  the  Hoosfield, 
where  barley  ia  grown  year  after  year  without  manure. 

Lastly,  in  respect  of  these  four  seasons,  1853,  1857,  1861, 
1865,  we  have  to  consider  the  effect  of  clover  or  beans  as 
against  fallow  in  the  rotation.  Clover  was  sown  with  the  barley 
in  1849, 1853,  1857,  and  1861,  but  the  last  three  crops  failed, 
so  in  the  following  years  (1854, 1858, 1862)  and  in  1866  beans 
were  grown  instead.  Almost  uniformly  on  all  three  series  the 
inclasion  of  the  leguminous  crop  in  the  rotation  lowers  some- 
what the  quality  of  the  barley.  The  value  of  the  leguminous 
crop  in  the  rotation  is  of  course  out  of  comparison  with  the 
slight  effect  on  the  quality  of  the  barley,  and  the  point  is  only 
interesting  as  throwing  light  on  the  question  of  how  far  quality 
is  affected  by  improved  "  condition "  of  soil,  due  to  the  under- 
Burface  accumulation  of  nitrogen  which  the  clover,  at  any  rate, 
promotes. 
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Botation 


s 

S 

*   1 

Weight 

of  roots 

Bushels 

Barley 

fed  or 

per  acre 

years 

oarted 

dressed 

before 

grain 

barley 

1 

per 
bnshel 


1,  Roota  Carted. 
2.  Barley.  3,  Fal- 
low.   4,  Wheat 

Average    . 

1,  Roots  FflD.  2,  Bar- 
ley. 3,  Fallow. 
4,  Wheat 

Average     . 

1,  Roots  Cabtbd. 
2.  Barley.  3,  Clo- 
VBR,  1874  (Beans, 
1866,  1870,  1878). 
4,  Wheat 

Averaj^e 


Srbibs  1,— Boots  unnumured 
cwt.    1                   lb. 
1869       nil    '    2U      533 
1873       51|       20}      54-4 
1877       3l|       28        550 
1881        32|       29^      54-3 
1 

770     29    0 

889     30    6 

109-2     29    0 

103-7  ,  26    6 

29         23i 

545 

94-7  ;  28     9 

Ic.Fa. 


1869 
1873 
1877 
1881 


1869 
1873 
1877 
1881 


nil 
49J 


21 
21 


I 


52-6 


55  2 
550 
31i      53-5 


30 


nil 

17: 
14 


16 


1,  Boots  Fed.  2,  Bar-  '  .g-Q 
ley.  3,  Clovbb,  ilYo 
1874  rBeans.   1866.  [    J°|^ 


24 


541 


52-8 
55-2 
542 
52-6 


24|  i    53-7 


1874  (Beans,   1866,  \ 
1870,      1878).       4, 
Wheat    .        .        .' 

Average 


1881 


24|      63  7 


725 

29 

0 

934 

30 

0 

104-7 

29 

0  1 

1103 

26 

6 

96-2 

28 

7 

ip.Fa. 


724 

28 

0 

102-4 

29 

6 

103-2 

28 

6 

969     25    6 


1  C  cl. 


93-7     27  10 


742 
90-2 
99-3 
99-6 


29  0  ) 

29  0  f 

28  0  I 

27  6  ) 


S-1  F.ol. 


908     28    4 


Sbbibs  2. — Boots  manured  with  superphosphate  oidy» 


1,     Roote     Cabtbd.  V  }q5q 
2,  Barley.     3,  Fal 
LOW.    4,  Wheat 


Average 


1,  Roots  Fbd.    2,  Bar- 1 
ley.     3,    Fallow 
4,  Wheat 

Average    . 


nil 
1873  142J 
1877     193i 


25J 
22« 
21 


64-7 
54-5 
54  5 


1881      224         24^      543 


77-7  I  30  0 

980  31  6 

118-6  ,  31  6 

1080  28  6 


30    4 


30  6 

31  0 
31  0 

29  6 

30  6 


2c.  Fa. 


2F.Fa. 
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Botation 


Barley 


Weight 
of  roota 


Biubels 


fed  or  per  acre 

oarted  |  drei  led 

before  grain 
barley 


-I- 


I 


>    Totol 

Weight    grain  to    BelatiTe  i 

per     !    100  of     Talae  per 

boahel  I     total       quarter  ; 

•    ttraw 


Plot 


I 


Sbbibs  2— iZoofo manured  with mperphasphate  only —(Continued), 


1,       Roots      C4BTBD 

2,  Barley.  3,  Clo 
VBB,  1874  (Beans, 
1866,  1870.  1878). 
4,  Wheat 

Average    . 


1,  Boots  Fjed.  2,  Bar- 
lej.  3,  Glovbs, 
1874  (Beans,  1866, 
1870,  1878).  4, 
Wheat     . 

Ayerage    . 


1 

cwt. 

lb. 

«. 

d. 

.  1869 

nil 

28; 

551 

82  0 

30 

0 

i  1873 

170| 

20 

55-3 

837 

30 

0 

■2  C.Cl. 

''  1877 

188| 

24} 

54-8 

117-8 

80 

6 

1881 

199i 

24} 

55-3 

109-8 

29 

0 

1 

140 
nil 

24} 
33} 

56-1 
64-9 

98-3 

29 

10 

1869 

79-6 

30 

0 

2  F.cL 

1873 

190} 

29 

550 

942 

31 

6 

1877 

2261 

38 

652 

108-5 

30 

0 

1881 

1 
1 

223j 

28} 

557 

113-4 

29 

0 

1 

160 

32} 

55-2 

98-7 

30 

I 

8EBIBB  3. — Boots  manured  nrith  mined  mineraU  and  nitrogenous  materials. 


1,  Boots  Cabtsd. 
2,  Barley.  3,  Fal- 
low.   4,  Wheat 


Average 


1,  Boots  Fbd.  2,  Bar 
ley.  8,  Fallow. 
4,  Wheat 


Average 


1,  Roots  Cabtbd. 
2,  Barley.  3,  Olo- 
VBB,  1874  (Beans 
1866,  1870,  1878) 
4,  Wheat 

Average  . 


I  1869  «  nil 
1878  332 

I  1877  3094 
1881  I  460} 


1,  Roots  Fbd.  2,Bar-^ 
ley.   3,  Glovbb, 
1874  (Beans,  1866, 
1870,   1878).   4, 
Wheat  . 

Average  . 


39} 
31} 
30} 
33} 


273 


33} 


1869   ml  :  38} 

1873  I  331}  47 

1877  '   377}  I  44| 

1881  I  447}  48 


1869 

1873 
1877 
1881 


289  I  44} 


nil  43 

339;  31} 

356  '  34} 

439}  35} 


56-1 
549 
55  4 
659 

65-6 

55-1 
66-2 
65  7 
661 

555 

566 
55-2 
55-5 
55*9 


284 


1869 
1873 
1877 
1881 


nil  42j 

330  4f 

369}  41 

446}  60j 


284 


36}      56  6 


561 
66-8 
657 
666 


46}      56-1 


76-7 

29 

^   11 

109-8 

31 

ol 

109-6 

31 

0 

1080 

29 

6  J 

3o.Ka. 


101  0  I  30    0 


69-3  ,  29  0 

96*9     31  0 

97-2  I  31  0 

91-1      30  0 


88-4  <  30    3 


75-3     29  6 

107-4  ,  31  6 

102-8  '  31  0 

108-2     30  0 

98-4     30  6 


76-6  28  6 

96-9  30  0 

90-8  30  0 

93*8  30  6 


3F.Pa . 


^ 3  C.Cl. 


89-3     29    9 


3  P.d. 
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Seccmd  period,  1869,  1873,  1877,  1881. 
1869. 
The  barley  of  this  year  is  rather  small,  generally  heavy 
grain,  somewhat  hard  bat  of  good  colour  and  shape,  slightly  grey, 
perhaps  fix)m  weather  conditions  before  cutting,  still  yery  nsefnl 
grain  of  over  average  value.  The  grain  of  Series  1,  nnmannred 
for  roots,  is  smaller  but  rather  mellower  than  that  of  the  others. 
The  differences  in  value  of  the  various  samples  are  slight,  and 
there  is,  as  is  the  case  in  almost  every  season,  a  certain 
uniformity  of  character  or  family  likeness  about  all  the  twelve 
samples.  The  roots  of  the  preceding  year  were  a  complete 
failure,  and  between  the  plots  where  they  are  usually  carteid  or 
fed  respectively,  there  was  no  difference  to  speak  of,  either  in 
yield  or  quality.  The  yield  generally  was  about  an  average  and 
the  quality  evidently  was  influenced  far  less  by  soil  than  l^ 
atmospheric  conditions.  There  was  a  rather  backward  plant 
in  the  spring,  followed  by  a  summer  drier  than  average. 

1873. 

Very  shapely  grain,  generally  well  matured,  and  differ- 
ences in  quality,  due  to  preparation,  slight.  There  are  this 
year  great  differences  in  yield  between  the  plots  following 
roots  "  fed"  and  *'  carted  "  respectively.  The  root  crops  had  been 
good  on  the  fully  manured  plots  (16  to  17  tons)  and  the  season 
&voured  the  effect  of  manuring  and  feeding  on  yield,  with- 
out producing  marked  differences  in  quality.  There  was  a  fine 
growing  July,  favourable  for  grain  formation,  and  maturation 
was  fairly  good. 

1877. 

The  grain  is  not  unlike  that  of  1873  in  character. 
Again  the  weight  of  the  root  crop  and  its  disposal  tells  on  the 
yield  of  the  barley,  and  the  quality  is  over  average  with  fair 
crops.  The  plots  unmanured  for  roots,  with  consequent  failure 
of  that  crop,  show  signs  of  exhaustion,  not  only  in  the  yield 
but  in  smaller  and  more  uneven  grain.  The  proportion  of 
grain  to  straw  is  very  high  on  all  the  plots.  It  was  an  un- 
favourable season  for  vegetation,  with  a  late  harvest,  and  there 
were  more  differences  than  usual  in  quality,  due  to  differenoea 
in  preparation. 

1881. 

There  is  again  considerable  difference  in  the  quality  of  the 
barleys  of  the  different  plots.  Previous  manuring  tells  tins  year 
on  weight  of  grain  and  quality  generally.  High  yield  and  good 
quality  go  together,  and  the  50-bu8hel  crops  of  plots,  where 
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wer  20  tons  of  roots  were  fed  the  previous  year,  are  fully  4«. 
a  quarter  better  than  those  of  the  unmanured  plots,  distinctly 
better  also  than  those  of  the  superphosphate  only  plots,  where 
the  root  crop  was  only  half  the  weight.  The  best  samples  are 
shapely  and  well  matured.  The  high  ratio  of  grain  to  straw 
shows  that  this  was  a  favourable  season  for  grain  formation. 

The  second  period  of  sixteen  years  gives  four  barley  crops, 
the  quality  of  all  of  which  is  better  than  either  of  the  previous 
four,  although  neither  is  quite  equal  to  the  first  crop  of  all,  that 
of  1849.  The  yields,  however,  are  not  so  good  even  in  the 
years  when  full  manuring  has  given  abundant  root  crops  pre- 
ceding the  barley.  On  the  continuously  unmanured  plots,  of 
course,  the  yield  has  fallen  away,  and  varies  on  the  four  different 
plots  in  these  four  years  from  20  to  25  bushels  per  acre ;  general 
exhaustion  has  told  on  the  quality  of  the  grain  also,  which  in 
most  years  is  inferior  by  2s.  per  quarter  to  that  of  Series  2  and  3. 
On  Series  2  (superphosphate  only  applied  to  the  roots)  the  yields, 
as  compared  with  the  previous  period,  are  not  more  reduced  than 
on  Series  3  (full  manuring  for  the  roots),  which  gives  good  crops 
(38|  to  50^  bushels  per  acre),  though  not  so  heavy  as  the  excep- 
tional ones  of  the  previous  period.  The  effect  of  the  phosphates, 
on  quality  continues  to  be  clearly  shown,  for  notwithstanding 
the  obvious  nitrogen  exhaustion,  the  samples  of  Series  2  are  on 
the  average  fully  equal  to  those  of  Series  3.  The  wholly  dif- 
ferent character  of  the  four  (1869-73-77-81)  seasons  from  that 
of  the  previous  four  (1853-57-61-65)  is  most  plainly  shown  in 
the  quality  of  the  barley  on  the  plots  of  Series  3,  the  later 
seasons  having  favoured  grain  formation  to  a  much  greater 
extent  than  vegetation.  Putting  the  four  plots  of  this  series 
together,  the  ratio  of  grain  to  straw  in  the  later  years  was  dis- 
tinctly better  (94*3  of  grain  to  100  straw,  against  90*2),  and  we 
estimate  the  quality  of  the  grain  to  be  between  Ss,  and  4s.  a 
quarter  better  accordingly.  Table  IV.,  on  the  next  page,  shows 
these  points  in  greater  detail. 

The  plots  where  clover  or  beans  are  grown  after  the  barley 
show  the  same  relations,  in  respect  of  the  quality  of  the  grain, 
to  those  fallowed  after  barley  as  have  been  already  noted.  In 
three  out  of  the  four  rotations  the  crop  succeeding  the  barley 
was  beans.  Clover  was  sown  with  the  barley  only  in  1873.  It 
gave  three  cuttings  in  the  following  year,  and  the  effect  of  the 
undoubtedly  improved  "  condition  "  of  the  land  is  very  manifest 
in  much  better  yield  in  1877 ;  the  yield  is  from  3  to  7  bushels 
more  on  the  clovered  plots  of  Series  2  and  3  than  on  the  corre- 
sponding fallowed  plots.  The  grain  is  larger  and  heavier,  but 
the  maturation  is  generally  perceptibly  lower. 
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Table  Y.—Agdell  Field,  RotJiamnUd.    Barley  of  Third  Four 
notations,  1885,  1889,  1893,  1897. 


Botation 


Barley 
yean 


Weight 
of  roots 
fed  or 
carted 
before 
barley 


BushelB 

per  acre 

dressed 

grain 

I 


I 


6 

6 

7 

8 

Wdght 

per 
buftbel 

Total 
grain  to 
100  of 
total 
•traw 

BdatiTe 

value  per 

quarter 

rict 

1,        Boots       OABTBD.) 

9,  Barley.    3,  Fal- 
ix>w^    4,  Wheat 

}BBIE8 

1886 
1889 
1893 
1897 

cwt. 

1? 
4 

tsunim 

15| 
191 
Hi 

mvred. 

lb. 
64-6 
52-7 
66-8 
61-4 

68-3 
87-7 
72-5 
70-5 

9.    d.   ' 
28    0 
26    0 
26     6 
30    6 

ICFa. 

Average    . 

14 

15» 

63-6 

72*2 

27    6 

1,  BootaFED.    2,Bar- 
1^.     3,    Fallow. 
4,  Wheat                J 

1886 
1889 
1893 
1897 

f4 

19 
13* 

64-6 
62-2 
66*6 
61-3 

72-9 
90-6 
68-3 
68-0 

29    0 

25  6 

26  6 
31    0 

1 
•ip.Fa. 

Arerage    . 

20 

18 

63-4 

760 

28    0 

1,        Boots       OABTBD.  X 

2,  Barley.    3,  Glo-  . 
YSB  (Beans,  1890). 
4,  Wheat 

1886 
1889 
1893 
1897 

6 

H 
6 

7} 

1!» 

in 

50-8 
510 
66-3 
61-3 

64-3 
62-2 
69-8 
640 

26    0 
24    0 
26    0 
29    0 

1  col. 

ATcrage    . 

6 

12i 

621 

600 

26    8 

1,  Roots  FED.    2,Bar-x 
ley.      3,     Clovbb 
(Beans,    1890).     4, 
Wheat    . 

1886 
1889 
1893 
1897 

12 

8 

an 

16 
llf 

61-3 
61-4 
65-8 
61-7 

62-1 
76-9 
63-9 
70-1 

27    6 
24    6 
26    0 
29    0 

iF.Ol. 

Average    . 

9 

13| 

62-6 

68-2 

26    9 

Sbbibb  2.—BoaU  i 

1.       Boots      OABTED.) 

2,  Barley.    3,  Fal-  [ 
LOW.    4,  Wheat     J 

nanuret 

1886 
1889 
1893 
1897 

initht 

169} 
142 
226 
161 

mjperph 

13 
12i 

98phate 

63-7 
62-6 
66-8 
62-1 

andothi 

76-8 
88-9 
66-1 
73-0 

trminerc 

29    0 
26.  0 
27    6 
81    0 

lis. 
■2aFa. 

Average    . 

172 

18i 

63-5 

74-7 

.28    4 

1,  Boots  FED.   2, Bar-) 
ley.      3,  Fallow. 
4,  Wheat                J 

1885 
1889 
1893 
1897 

172J 
166 
263^^ 
177J 

17^ 
19 
16 
19i 

66-3 
62*6 
56-0 
52*2 

74-1 
98-1 
78-6 
77-6 

32    6 
26    0 
28    0 
32    0 

2F.1II. 

Avenge    . 

194 

18 

54-0 

80-8 

29    7 

B  8 
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Table  V.^Cantinusd). 


3 

8 

Weight 

of  roots 

Barley 

fed  or 

year 

carted 

before 

barley 

BQsheld 

per  acre 

drened 

grain 


Weight 

per 
bushd 


Total 
grain  to 
100  of 
total 
straw 


RelatiTe 
Talne  per 
quarter 


Plot 


SSBISB  2.^Roots  moMtred  wUh  tuperphotpKate  and  other 
minoralt — (Continued). 


1,       Roots       CARTED.  X 

2,  Barley.  3,  Clo-  I 
VSB  (Beams  1890).  [ 
4»  Wheat  / 

ATerage    • 


1,  RootflFBD.  2,Bar-N 
ley.  3,  Clovbb  I 
(Beans,    1890).     4,[ 

Average    . 


1885 
1889 
1893 
1897 


1885 
1889 
1893 
1897 


cwt. 

173i 

207 

202| 

215| 


200 


206 
249^ 
254| 
240f 


19 
21 
16 


lb. 
53'9 
63-3 
660 
53-4 


20        641 


29J 


56'8 
53-8 
670 
63-9 


661 


76-1 
96-7 
71-4 
71-2 

29    6 

26  0 

27  0 
33    0 

78-8 

28    9 

77-8 

101-5 

82-6 

760 

31  6 
26  6 
28  0 
33    6 

84-6 

29  10 

2  c.cl. 


•2p.c1. 


Sbbibs  3. — Boots  manured  ftith  miaed  mineral  a/nd  nitrogenous  manures. 


1,       Boots       CARTBD.l 

2,  Barley.    8,  Fal- 
low.   4,  Wheat 

Average    . 


1,  Boots  FBD.  2,  Bar-] 
ley.  3,  Fallow.  [ 
4,  Wheat        .       .) 


Average 


1,       Boots       OABTBD. 

2»  Barley.  3«  Clo- 
VBB  (Beans,  1890). 
4»  Wheat 

Average    . 


1,  Boots  fBD.    2,  Bar.) 
ley.      8,     Olovbb 
(Beans,  1890).     4, 
¥rheat    .  J 

Average  . 


1885 
1889 
1893 
1897 


1886 
1889 
1893 
1897 


1885 
1889 
1893 
1897 


1885 
1889 
1893 
1897 


298} 
43l| 
623$ 
346 


399 


286} 
472} 
478 
343} 

.394 


280} 
417i 
333i 
319j 

338 


19 
20 

21 


19} 


29} 


28 


34} 


562 

73-0 

32 

6    \ 

52*4 

91-9 

26 

6 

67-2 

72-6 

28 

6 

62-7 

80-2     32 

0  i 

64-4 

79-2 

29  10 

66*3 
53-1 
57-1 
53-8 


651 


65-8 
53-7 
66-8 
64-2 


651 


56-6 
63-4 
67-1 
53-6 

56-2 


66-4 
71-6 
80-2 
771 


I 


73-8 


79-8 
86-0 
76-3 
75-5 


79-2 


76-6 
67-9 
76-9 
71-3 

72-7 


35 
27 


30    6 


32  0 

27  0 

28  0 
32  0 


29    9 


32  0 

26  0 

27  6 
32  6 

29  6 


3c.Fa. 


3  F.Fl. 


3  Cd. 


3  F.Cl. 
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Third  pmiod,  1885,  1889,  1893,  1897. 
1885. 

If  we  leave  oat  of  account,  as  we  shall  now  do,  the 
quality  of  the  grain  on  the  plots  where  no  manure  has  been 
applied  for  nearly  40  years,  the  grain  of  1885  is  of  better  quality 
than  that  of  any  previous  year.  One  sample,  especially  that  of 
the  plot  3  F.Fa.  (fed  roots  before,  and  fallow  after,  barley),  is 
better  than  any  other  sample  of  the  whole  fifty  years.  The 
grain  on  all  the  plots  is  very  bright  in  colour  and  generally 
of  very  good  appearance,  with  considerable  variations,  however, 
and  much  better  on  the  plots  following  fed  roots  than  on  those 
where  the  produce  was  carted  off.  The  yield  of  the  different 
plots  also  varies  greatly,  only  one  plot,  3  P.Cl.  (fed  roots 
before,  and  clover  following,  the  barley),  giving  anything  like  a 
full  crop,  viz.,  44f  bushels.  This  is  1 2  bu^els  more  than  8  F.Fa. 
above  referred  to,  but  the  quality  on  the  clovered  plot  is  a  gooc| 
Ss.  per  quarter  lower.  Contrary  to  what  was  generally  the  case 
in  previous  years,  a  season  which  has  given  good  quality  of  grain 
has  given  a  very  low  ratio  of  grain  to  straw.  Not  that  the  bulk 
of  straw  on  the  ground  has  been  heavy,  but  that  the  grain  has, 
though  well  formed  and  of  over  average  quality,  been  still  more 
deficient  in  quantity.  All  the  different  conditions  as  to  pre* 
paration  tell  considerably,  and  consistently  with  each  other. 
The  feeding  of  the  roots,  which  were  about  average  crops  (14 
to  15  tons  on  Series  3,  and  7  to  10  tons  on  Series  2),  as  against 
the  carting  of  them,  improves  both  quality  and  quantity  of 
produce  on  both  seried  of  plots.  The  effect  of  previous  clover 
in  the  rotation  is  still  more  marked,  almost  doubling  the  yield 
in  some  cases,  but  with  lower  quality,  except  in  the  case  of  one 
pair  of  plots,  viz.  2  C.Fa.  (carted  roots,  barley,  fallow)  and 
2  C.Cl.  (carted  roots,  barley,  clover).  The  quality  on  the  latter 
plot  as  well  as  the  yield  is  slightly  the  better  of  the  two.  It 
is  noteworthy  that  this  exception  to  the  general  effect  of  the 
leguminous  crop  in  the  rotation  on  the  quality  of  the  barley, 
which  appeared  for  the  first  time  in  the  1881  crop,  is  repeated  in 
subsequent  rotations.  It  would  seem  as  if  where  superphosphate 
only  and  no  nitrogen  is  applied  as  manure,  and  the  roots  are 
carted  of!  the  land,  the  effect  of  the  nitrogen  accumulation  of 
the  clover  crop  is  ultimately  beneficial  to  quality.  In  1885 
there  was  a  cold,  wet,  and  backward  spring,  unfavourable  for  a 
good  plant,  but  a  dry  warm  summer  and  early  harvest. 

1889. 
A  bad  barley  year^    The  crop  is  one  of  the  worst  in  respect 
of  yield,  and  nearly  the  worst  iu  quality  of  the  whole  50  years. 
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Even  where  over  20  tons  of  roots  were  fed  off  there  is  not  more 
than  26f  bushels  of  grain.  Low  weight  per  bushel,  bad  colour 
due  to  very  unfavourable  harvest  conditions,  and  rough,  uneven 
appearance,  are  the  consequences  of  a  season  which  levelled  down 
all  the  previous  preparation  to  an  all-round  unsatisfactory  result. 

1893. 

Except  that  the  grain  is  less  weathered  than  that  of 
1889,  there  is  little  to  choose  between  the  two  years.  The 
yield  ia  even  worse  than  in  1889,  and  the  grain  is  coarser 
and  worse  matured.  The  "  fed  "  root  plots  are  slightly  better 
than  the  '^  carted,"  and  fallowing  again  gives  better  grain  than 
where  beans  were  grown  in  the  last  rotation.  There  was  a  very 
dry  spring  and  a  very  wet  July.  The  season  is  clearly  respon- 
sible for  a  poor  plant  and  poor  grain  formation,  so  that  with 
little  straw  there  is  (in  proportion)  still  less  grain,  and,  finally, 
unfavourable  conditions  for  maturation. 

1897. 

Another  unsatisfactory  barley  year,  but  with  redeeming 
features  not  present  in  the  two  previous  ones.  The  effects  of  the 
preparation  of  the  previous  year,  viz.,  fed  and  carted  roots  respec- 
tively, are  seen  in  the  yields,  for  whilst  the  carted  root  plots  give 
generally  lower  yields  even  than  in  1893,  on  the  plot  3  F.Cl., 
where  a  fully  manured  and  heavy  crop  of  roots  was  fed,  and  where 
there  was  clover  in  the  rotation  (that  is  to  say,  where  the  conditions 
conformed  most  closely  to  general  practice),  there  was  harvested 
nearly  double  the  crop  grown  in  1893,  viz.,  42^  bushels  in  1897 
against  25^  bushels  in  1893,  and  that,  moreover,  of  several 
shillings  per  quarter  better  value.  The  harvesting  conditions, 
however,  as  will  be  well  remembered,  were  very  adverse,  and 
whilst  the  grain  was  well  enough  matured  on  some  of  the  plots, 
it  was  more  or  less  weathered  before  it  could  be  got  together. 
It  was  a  season  when,  with  good  preparation,  there  was  before 
harvest  the  promise  of  both  good  yield  and  good  quality.  On 
the  exhausted  plots  there  was  never  any  promise  of  either,  as  is 
shown  by  the  very  poor  yield  (lower  than  that  of  any  previous 
season  in  several  of  them),  by  the  very  low  proportion  of  grain 
to  straw,  and  by  the  very  thin  grain  ;  but  on  the  plots  well  pre- 
pared there  was  every  promise  of  high  quality  as  well  as  good 
yield,  and  notwithstanding  the  weathering  of  the  grain,  it  was 
on  these  plots  of  over  average  quality.  There  was  a  wet  spring. 
July  was  a  good  com  month,  but  rain  came  in  the  middle  of 
harvest. 
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240    Vaiiovs  Conditions  Affecting  the  MaUing  QiuUity  of  Barley. 

The  last  sixteen  years  of  the  period  under  review,  with 
barley  in  the  years  1885,  1889,  1893,  1897,  may  be  expected  to 
show  more  clearly  than  either  of  the  two  preceding  periods  the 
cumulative  efifect  of  high  manuring  for  the  root  crop  as  against 
mineral  manuring  only,  both  where  the  roots  are  carted  and 
where  they  are  either  fed,  or  cut  up  and  spread  on  the  land ;  and 
they  would  also  be  expected  to  show  clearly  the  effect  on 
'*  condition  "  of  soil  and  character  of  grain  due  to  inclusion  or 
exclusion  of  a  leguminous  crop  (clover  or  beans)  in  the  rotation. 
They  should  also  demonstrate  the  character  of  the  grain  which 
will  be  grown  on  starved  land,  that  is,  where  no  manures  are 
applied,  and  where  the  supposed  "  restorative  "  crops  alternat- 
ing with  the  com  are  necessarily  either  very  poor  or  quite 
a  failure.  Although  the  seasons  were  none  of  them  satis- 
factory for  barley,  considering  yield  and  quality  together,  yet 
the  above-mentioned  points  are  all  well  illustrated. 

The  plots  of  Series  1,  which  at  the  end  of  the  period  had 
been  unmanured  for  50  years,  give,  it  is  true,  more  grain  than 
would  be  expected,  owing  doubtless  to  the  land  on  the  plots 
being  practically  fallow  one  year  (roots)  out  of  four ;  but  the 
quality  has  distinctly  deteriorated,  both  in  respect  of  size  of  grain 
and  of  maturation.  Whilst  in  the  first  four  rotations  the  quality 
was  on  an  average  not  more  than  U.  a  quarter  lower  than  that 
of  the  superphosphate  plots,  and  about  equal  to  that  of  the 
fully  manured  plots,  it  is  now  at  least  3^.  worse  than  the  latter, 
and  very  distinctly  inferior  to  the  former.  There  is  not  only 
deterioration  due  to  seasons,  but  also  greater  deterioration 
still  due  to  soil  conditions,  and  it  is  clear  from  comparison  with 
Series  2  that  the  inferiority  of  quality  is  due  to  the  absence  of 
phosphates. 

The  yield  of  roots  on  the  unmanured  land  is  practically  nt7, 
but  on  the  plot  where  minerals  (only)  are  applied  with  die 
roots  there  is,  afler  50  years,  still  generally  more  than  half  a 
crop  of  swedes ;  and  where  these  are  fed  and  there  is  also  another 
still  more  restorative  crop,  as  far  as  nitrogen  supply  is  con- 
cerned, viz.,  clover  in  the  rotation,  as  on  plot  2  F.Cl.,  the 
yield  of  barley  following  is  in  the  forty-ninth  year  of  continuous 
similar  rotation  no  less  than  37^  bushels  i)er  acre,  and  that  of 
over  average  quality.  This  plot — with  a  rotiition  of  (1)  Roots 
(manured  with  abundant  minerals,  3^  cwt.  superphosphate  only 
for  the  first  nine  rotations,  and  the  same  superphosphate  with 
about  5  cwt.  potash  and  other  salts  for  the  last  four); 
(2)  Barley  ;  (3)  Clover  or  Beans ;  (4)  Wheat — represents  what 
may  be  called  low  farming.  No  part  of  the  white  straw 
crops  is   returned  to  the  land,   and   only  the  underground 
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residne  (very  valuable,  however)  of  the  clover  ia  left,  yet  the 
last  10  years  show  good  average,  all-round  resnlts,  and  even 
compare  favourably  with  those  given  by  the  corresponding 
8  F.Cl.  plot,  where  the  rotation  is  precisely  the  same  and  where 
200  lb.  ammonia  salts  and  1000  lb.  rape  cake  are  added  to  the 
minerals  as  manure  for  the  roots.  The  crops  for  the  last  10 
years  on  these  two  plots  are  as  follows : — 


JF.CL 

SF.a. 

Year 

~"^" 

Fed  roofca,  barley,  olorer,  wheat, 
minerals  only  for  the  roots 

Fed  roots,  barley,  clover,  wheat, 

mineraU,  ammonia,  and  rape 

cake  for  the  roots 

1888 
1889 
1890 

Tnmipa     . 

Bailey 

Beans 

lU  tons 

29}  bush.  (26f.  ed.) 

24    bosh. 

20}  tons 

25i  bush.  (26«.) 

16}  bush. 

1891 

Wheat 

50;  bush. 

42    bush. 

1892 
1895 
1894 

Tnmips 

Barley 

Clover 

12;   tons 
19|  bush.  (28«.) 
8^  tons 

16    tons 

25i  bush.  (27*.  6d.) 
4{  tons 

1895 

Wheat 

89   bush. 

40    bush. 

1896 

TnrxupB     . 

12    tons 

16    tons 

1897 
1898 

Barley       . 
Beans 

87    bush.  (8U.  ed.) 
33,   bush. 

42i  bush.  (81*.  6rf.) 
22l  bush. 
4l|  bush. 

1899 

Wheat 

42|  bush. 

Com  .      .  . 

277  bush. 

235i  bush. 

Tnmips  &^ 
Clover     ; 

40}  tons 

67}  tons 

The  net  result  is  that  the  addition  of  nitrogenous  manure 
worth  about  1 21,  has  given  nearly  18  tons  of  additional  green  food 
(turnips  and  clover),  but  actually  less  com  by  21^  bushels.  The 
loss  is  mainly  on  the  beans^  which  here  at  any  rate  flourish 
best  without  added  nitrogenous,  but  with  pleinty  of  mineral,  food. 

Another  point  well  worth  notice  is  that  in  these  last  four 
barley  years  the  fed-roots  crops  have  given  not  only,  of  course, 
better  yield,  but  also  better  quality  where,  being  fully  manured, 
they  have  been  a  fall  crop.  If  the  yield  all  round  had 
been  heavier,  doubtless  the  result  as  to  quality  would  have 
been  different,  as  it  frequently  was  in  previous  years ;  and  if  all 
the  available  indications  brought  forward  are  considered,  we 
belieye  this  general  principle  will  be  found  to  hold  good: 
That  where  the  season  is  such  as  to  favour  early  rather  than 
late  vegetation,  then  full  supply  of  available  nitrogen,  such  as 
residues  from  manures  applied  to  previous  roots,  and  also 
from  the  sheep-dung,  will,  whilst  increasing  yield,  not  at  all 
necessarily  be  prejudicial  to  good  quality,  which  under  these 
conditions  may  be  expected  with  a  moderately  hot  summer  and 
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&vourabIe  harvesting  conditions.  These,  in  fact,  seem  to  be 
the  conditions  for  good  grain  formation,  and  those  which  will 
give  barley  of  at  once  good  size  and  good  maturation.  The 
first  crop  of  all,  1849^  and  that  of  1857,  approach  nearest  to 
falfilling  the  conditions. 

The  best  sample  of  the  156  (3  P.Pa.  of  the  year  1885)  was 
grown  under  the  abnormal  and  unprofitable  condition  of  fallow- 
ing the  land  one  year  in  four,  with  a  yield  of  32  J  bushels. 
Where  clover  was  sown  with  the  barley  that  year,  and  either 
clover  or  beans  had  been  grown  following  barley  in  every  pre- 
vious rotation  (on  the  adjoining  plot,  3  F.Cl.),  with  12  bushels 
more  grain,  the  sample  was  inferior  by  a  good  3«.  a  quarter. 
It  is  no  matter  for  wonder  that  really  choice  samples  of  barley 
are  few  and  far  between  when  such  a  diverse  set  of  conditions 
is  needful  for  their  profitable  production. 

There  is  no  question  that  a  too-prolonged  period  of  grain 
formation  and  maturation  gives  heavy,  large-grained,  but  coarse 
barley,  with  a  high  nitrogen  content  and  low  malting  quality. 
The  lighter  soils  and  special  seasons  which  favour  early  but  not 
too  quick  ripening  give  the  best  grain.  Barley  spring  sown 
is  a  surface  feeder,  but  how  far  the  roots  go  down,  how 
much  food  they  draw  up  from  below,  and  for  how  long  a 
period,  depend  on  the  character  and  conditions  of  the  soil 
probably  more  than  on  the  weather,  except  with  extreme 
seasonal  conditions.  This  is  mainly  the  reason  why  some  soils 
most  rarely  produce  well-matured  barley.  But  the  natural 
condition  of  a  soil  is  greatly  modified  by  its  treatment  and  the 
character  of  the  cropping,  and  more,  as  all  recent  researches 
abundantly  prove,  by  clover  and  similar  leguminous  crops  than 
by  any  other  ordinary  means. 

So  it  is  that  in  the  Agdell  field  at  Bothamsted  the  character 
of  the  grain  is  influenced  greatly  by  the  leguminous  crop.  '  The 
grain  is  larger  and  heavier,  but  on  this  particular  soil  too  much 
nitrogen  is  made  available  for  good  maturation  of  barley  where 
clover  is  grown.  On  a  lighter  soil,  where  the  nitrogen  was  less 
conserved,  the  comparison  might  not,  probably  would  not,  hold 
good ;  indeed,  in  some  districts  it  is  no  uncommon  thing  to 
meet  with  good  samples  of  "  ley  barley,"  that  is,  barley  grown 
after  clover  ley. 

One  order  of  rotation  will  suit  one  soil  and  another  will . 
answer  best  elsewhere,  and  not  even  such  a  course  of  rotations 
as  this  at  Bothamsted  will  answer  all  the  questions  which  can 
be  raised  with  respect  to  the  influence  of  rotations  and  manures, 
and  of  both  combined,  on  the  quality  of  barley.  The  (pwMy  of 
the  barley  was  probably  not  a  factor  which  was  much  conr 
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sidered  when  the  order  of  rotation  was  originally  planned.  On 
the  Rothamsted  soil  we  have  little  doubt  that  quality  would 
be  better  if  barley  followed  wheat,  but  for  the  adoption  of 
the  much  more  customary  Norfolk  rotation  there  were  doubtless 
many  other  considerations  outweighing  this  particular  one. 
Still,  we  shall  be  pardoned  for  thinking  our  investigation  of 
some  value,  if  only  it  leads  to  some  definite  conclusions  as  to 
how,  in  the  long  run,  the  character  of  the  barley  crop  on  this 
particular  soil  has  been  affected  by  the  cultural  conditions  which 
have  been  adopted,  some  of  which  represent  those  common  to  a 
large  number  of  districts. 

It  will  be  desirable  to  summarise  the  results  of  this  exami- 
nation of  the  Rothamsted  rotation  barley,  with  a  view  to 
demonstrating  the  relations  between  size  and  maturation  on  the 
one  hand,  and  conditions  of  growth  on  the  other. 

d.  Hffects  oil  quality  of(l)  Feeding  and  CariiTig  roots; 
(2)  Legv/rmnous  crop  in  the  rotation. 

The  tables  hitherto  referred  to  have  all  shown  "  averages  " 
of  periods  of  four  rotations.  The  general  effect  of  averaging 
the  results  is  to  diminish  the  differences  which  are  shown  in 
individual  years  and  plots. 

Still  more  is  this  the  case  when  we  average  the  results  of 
the  twelve  barley  crops  grown  during  the  whole  period  of  forty- 
eight  years.  Table  VII.,  on  the  next  page,  shows  the  average 
effects  of  feeding  as  against  carting  roots  before  the  barley,  and 
also  the  results  due  to  leguminous  crop  over  the  whole  period. 
On  the  plots  of  Series  1  there  are  practically  no  root  crops,  and 
in  the  first  part  of  the  table  the  averages  given  are  those  of 
all  the  four  plots  of  this  series  taken  as  one.  To  show  the 
comparative  results  of  feeding  and  carting  roots  on  the  plots  of 
Series  2  and  3  the  clovered  and  fallowed  plots  are  treated  as 
one,  and  similarly  in  the  lower  part  of  the  table,  to  show  the 
effects  of  the  leguminous  crop,  the  *' fed"  and  **  carted"  roots 
plots  are  treated  as  one  plot. 

The  figures  illustrate  what  has  been  said  as  to  the  in- 
fluence on  the  quality  of  the  barley  of  cultural  conditions 
varying  in  these  two  respects.  The  higher  "  condition  "  of  soil 
due  to  feeding  the  roots  and  to  the  inclusion  of  clover  or  beans 
in  the  rotation  gives  larger  and  heavier,  but  generally,  though 
not  always,  less  well  matured  and  more  nitrogenous,  grain.  As 
to  market  value,  the  differences  when  averaged  are  very  slight, 
for  what  is  lost  in  size  of  grain  from  lower  soil  condition  is 
(where  there  has  been  abundant  supply  of  phosphates)  made 
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up  for  by  better  maturation.  Perhaps,  judging  from  the 
determinations  of  mealy  corns  and  nitrogen  content,  the  samples 
from  the  "carted  roots"  and  "fallow"  plots  are  better  as 
malting  material  than  they  look.  The  geneFal  impression 
given  by  this  table  is  that  the  average  differences  in  value 
due  to  the  different  treatment  are  very  slight,  compared  with  the 
differences  in  yield  which  are  in  the  reverse  direction.  This  is 
so,  but  the  divergences  in  character,  so  far  as  they  are  shown,  are 
very  consistent,  and  it  is  to  be  remembered  that  in  most  of  the 
earlier  and  some  of  the  later  years  these  differences  were  almost 
nily  so  greatly  did  the  seasonal  influences  outweigh  all  others. 

Tablb  YUl.—AgdeU  Field,  Rothamated,  Rotation  Plots. 
Barle^f  of  the  tame  year  on  different  plots,  and  of  different  years  on  the  tame  plot. 


Total 

Total 

Rootfl 

Fallow 
or 

Biuh. 

Wght. 

grain 
to 

Wglit. 

Mealy 

nitro- 
gen 

Teui 

feppUedto 

fed  or 

dover 

per 

per 

100 

Value  1 

of 

comfl 

per 

Ptot 

roots 

oartcd 

after 
bM-Iey 

acre 

buBhel 

total 
atraw 

1000 
corns 

fco 

cent, 
of 

grain 

HinenOB 

only 
MinenUs, 

}  Carted 

FaUow 

21 

lb. 
54-5 

118-6 

31 

d. 
6 

grmf. 
451 

88 

1-20 

2c.Pl. 

" 

1877- 

ftDunonia 

>alto, 

-    Fed 

Clover 

49i 

65-7 

90-8 

30 

0 

47-6 

60 

1-52 

3  F.Ol. 

and  xape 

c»ke 

Minerals, 
ammonia 

1893. 

Balis, 

Fed 

Clover 

25J 

671 

76-9 

27 

6 

51-8 

26 

1-74 

3  F.Cl. 

and  tape 

cake 

Minerals, 

ammonia 

salts, 

Fed 

aover 

25i 

63-4 

67-9 

26 

0 

46-0 

83 

1-27 

3  F.Cl. 

1889' 

and  rape 
cake 

^ 

Minerals 
only 

}Carted 

Fallow 

16* 

62-6 

83-9 

26 

0 

41-3 

86 

1-08 

2  CFl. 

That  these  differences  are  sometimes  considerable  is  shown 
by  Table.  VIII.,  which  gives  an  impression  of  the  variations 
occurring  in  some  seasons  between  grain  grown  under  different 
cultural  conditions,  and  the  still  greater  difference  which  seasons 
make  where  the  cultural  conditions  are  the  same.  In  many 
years,  as  we  have  already  said,  differences  of  quality  due  to 
preparation  were  almost  nil ;  but  in  seasons  like  1877,  a  more 
or  less  trying  season  for  grain  crops,  there  were  wide  differ- 
ences in  the  character  of  the  grain,  as  the  figures  for  two 
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plots  in  that  year  show  clearly.  In  1898,  a  disastroas  season, 
the  quality  of  the  grain  was  a  great  contrast  to  that  of  1877, 
as  will  be  seen  by  comparing  the  results  on  the  same  plot. 
That  year  there  was  a  hot  spring,  which  burnt  up  everything, 
followed  by  over  5  inches  of  rain  in  July,  but  fair  weather  for 
harvesting  the  very  light  crops,  which  were  altogether  under- 
matured.  In  1889,  to  take  a  third  year,  there  was  a  fine 
growing  spring  with  plenty  of  vegetation,  but  a  wet  July, 
followed  by  a  constantly  showery  harvest-month  and  grain 
very  much  weathered. 

But  if  the  reader  will  refer  to  yet  another  set  of  figures, 
the  conformities  observable  between  (1)  the  ratio  of  grain  to 
straw,  (2)  the  size  of  the  grain,  (3)  the  degree  of  matura- 
tion, and  (4)  the  percentage  of  total  nitrogen,  are,  we  think, 
sufficiently  instructive  to  be  pointed  out  in  some  detail,  and  to 
facilitate  this  there  is  shown  in  Table  IX.,  on  the  opposite  page, 
the  relative  order  of  the  plots  in  these  respects. 

Considering  the  difficulty  of  ensuring  absolutely  average 
samples  for  the  difierent  determinations,  and  making  some 
allowance  for  errors  of  experiment,  there  is  close  conformity  in 
all  three  periods  between  the  mellowness  of  the  grain  and  the 
percentage  nitrogen  content,  the  mellow  grain  containing  the 
lowest  proportion  of  nitrogenous  matter.  Grain  which  is  good 
in  these  respects  is  generally,  but  with  much  less  close  con- 
formity, produced  where  the  ratio  of  grain  to  straw  is  high,  and, 
where  straw  is  disproportionately  heavy,  grain  is  nearly  always 
worse  matured. 

In  the  first  period  there  is  little  difierence  in  the  si^e  of  the 
grain  on  the  different  plots,  and  size  bears  no  definite  relation 
to  maturation ;  but  the  best  three  plots  in  respect  of  ratio  of 
grain  to  straw  are  the  same  three  which  have  the  best  matured 
grain  with  lowest  nitrogen  content,  and  the  worst  three  plots 
are  those  in  which  these  conditions  are  all  reversed.  In  the 
two  later  periods  the  effects  of  extreme  exhaustion  on  the  plots 
of  Series  1  upset  the  conformity  in  some  respects,  but  it  is  still 
very  marked  as  between  good  maturation  and  low  nitrogen 
content  and  vice  vefi*sa.  In  these  two  periods  the  smaller  grain 
is  the  best  matured  generally.  This  relation  between  size  of 
grain  and  maturation  is  a  most  important  one  in  the  case 
of  malting  barley,  especially,  as  we  have  already  indicated, 
in  connection  with  the  introduction  of  new  varieties,  and  it 
undoubtedly  requires  further  investigation,  with  a  view  to  the 
demonstration,  if  possible,  of  conditions  under  which  good  size 
and  pfood  maturation  will  go  together. 

Finally,  referring  to  Table  X.,  p.  248,  if  we  leave  out  tie  un- 
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Table  lK.—AgdeU  Fields  RoihamsUd,  Rotation  Plots.  Belation 
beHoeen  (1)  ratio  of  grain  to  stra/w,  (2)  degree  of  maturoitionj 
(3)  nitrogen  content,  (4)  size  of  grain  grown  on  twelve  plots  in 
three  periods. 

Averages  qf  1853, 1857, 1861, 1865. 


Total  grain  to 

100  total 

Btraw 

from  highest 

to  lowest 

Matttration  : 
mealy  corns 

per  100 

from  highest 

to  lowest 

Nitrogen 
percent, 
of  grain 
from  lowest 
to  highest 

Sise: 

weight  of 

1000  corns 

from  lowest 

to  highest 

1 

2 
3 

2  C.Fa.    102-5 
2  C.Cl.   ■    to 
2F.Fa.     97-4 

2  C.Cl.  1 
2  C.Fa. 
2  F.Fa. 

71 
to 
69 

2  F.Fa.  1 
2  C.Fa. 
2  C.Cl. 

1-32 
to 
1-34 

2  C.Fa., 

1  F.Cl. 

2  F.Fa. 

2  C.Cl. 
8  F.Fa. 
IC.Fa. 
1  C.Cl. 

3  F.CL 

1  F.Fa. 

2  F.Cl. 

3  C.Fa. 
3  C.Cl. ' 

4 
Ti 
6 
7 
8 
9 

3  6. Pa., 
lF.Fa.)o7.i 

lC.Fa.^9^?g 
2  F.Cl.    ^^^ 
1  C.Cl.  / 

3  C.Fa.N 

2  F.Cl. 
1  F.Fa. 
IC.Cl. 
1  CFa. 

3  C.Cl.  ^ 

65 
-to 
60 

1  ffa,., 
3  CFa. 

1  C.Fa. 

2  F.Cl. 
1  C.Cl. 

3  C.Cl.  J 

1-39 
.to 
1-47 

46-6 
to 
47-6 

10 
11 
12 

3  F.Cl.      to 
3  F.Fa.]  82-7 

3)^.^a.    58 
IF.Cl.    to 
3  F.CL  j  49 

1  S'.cl. 

3  F.Fa. 
3  F.Cl.  , 

1-48 
to 
1-61 

Averages  qflSed,  1873, 1877,  1881. 


1 
2 
3 

4 
6 
6 
7 
8 

9 
10 
11 
12 


3  C.Fa. 
2  C.Fa. 

2  F.Cl. 

3  C.Cl. 
2  C.Cl. 
2  F.Fa. 
1  F.Fa. 
1  C.Fa. 


1010 
to 
94-7 


IC.CL  I  93-7 10 
1  F.Cl.  >    90-8 


3  F.CL  1  89-3  to 
3  F.Fa.)    88-4 


2  C.Fa.)  78  to 

2  F.Fa.  J    76 

3  C.Fa.^ 
3  C.Cl. 
1  F.Fa. 

1  C.Fa. 

2  C.CL 
2  F.CL 


2  F.Fa.  r 

2  C.CL 

3  C.Fa. 

1  C.Fa.  I 

2  F.Cl. 


119 


3  F.CL 
1  F.CL 
1  C.CL 


3  C.Cl.  . 


1  F.CL 
1  C.Cl 


i.  )  1-32  to 
.  i    1-34 


3  F.Fa. 
3  F.CL 


1-34  to 
1-41 


2  C.Fa., 

1  C.Fa. 

2  F.Fa. 
IF.Fa. 

2  C.Cl. 

3  C.Fa. 
2  F.CL 


42-7 

to 

460 


1  F.CL 
1  C.Cl. 
3  C.Cl. 


46-5 

to 

46-6 


3  F.Fa. 
3  F.CL 


}46-2 


Averaget  qfl885, 1889, 1893, 1897. 


1 

2 
3 

4 

:    5 

2  F.Cl. 

2  F.Fa. 

3  C.CL 
3  CFa. 
2  C.CL 

84-5 

2  C.Fa.^ 

2  F.Fa. 

3  C.Fa. 

1  F.Fa. 

2  C.Cl.  J 

72 
to 
66 

1  F.Fa.' 

2  C.Fa. 
2  C.Cl. 
2  F.Fa. 
3CFa.i 

119 
to 
1-27 

2  CFa., 

2  F.Fa. 
ICFa. 

3  CFa. 
1  F.Fa. 

39-5 
•  to 
43-5 

6 

lF.Fa.f;^%. 

3  F.Fa.x 

iCta.^ 

2  C.Cl.  > 

7 

8 

9 

10 

2  CFa. 

3  F.Fa. 
3F.a. 
1  C.Fa. 

ICFa. 

2  F.CL 

3  C.CL 
3  F.CL  J 

63 
to 
49 

3  F.Fa. 
3  C.Cl. 

2  F.CL 

3  F.CL  J 

1-30 
to 
1-40 

1  F.CL  '^ 
IC.Cl. 

2  F.CL 

3  F.Fa. 
3  C.CL 
3  F  CL  ^ 

443 

to 

11 
12 

1  i\CL  )  68-2  to 
1  C.CL  ;   600 

1  F.CL  \46to 
1  C.Cl.  )    33 

li\cl.  1 1-64 to 
IC.CL^    1-66 

44-7 
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mannred  plots  whereextreme  exhanstionhas  led  tx>  results  which 
are  not  conformable  with  those  of  the  other  plots,  we  shall  see 
that,  taking  the  grain  of  the  whole  period,  the  relations  between 
grain  formation,  size,  maturation,  and  percentage  of  nitro- 
genous matter  are  very  clear,  and  confirm  unmistakably  the 
conclusions  which  we  have  already  reached.  With  all  these 
different  conditions  of  preparation  for  the  barley,  good  grain 
formation  (ratio  of  grain  to  straw)  goes  along  with  com- 
paratively small  but  kindly,  well-matured  com,  of  high  carbo- 
hydrate but  low  nitrogenous  composition.  The  best  quality, 
apart  from  size,  is  found  where  there  has  been  no  restorative 
crop  for  over  50  years,  where  everything  grown  has  been  re- 
moved,  and   where    nothing   but    mineral   manure  has  been 

Table  X. — AgdeU  Fields  Rothamatedy  Rotation  Plots.  Relation 
between  average  (1)  ratio  of  grain  to  straw,  (2)  size  of  grain^ 
(3)  maturation,  (4)  percentage  of  nitrogen,  in  the  crops  of  the 
inanured  plots  for  tlie  twelve  barley  years  between  1853  and  1897, 


Manarcs 

applied  to 

roots 

Boots 
fed  or 
carted 

Fallow  or 
cloTer 
after 
barley 

Total 

grain  to 

100 

total 

straw 

Size  of 
grain  : 
weight 
per  1000 
corns 

Maturation : 

mealy  corns 

per  100 

Nitrogen 
percent, 
of  grain 

1 

Carted 

Fallow 

92-6 

grammes 
42-6 

73 

1-22 

Minerals    j 

Fed 

Fallow 

91-7 

44-1 

72 

1-26 

only       1 

Carted 

Clover 

92-3 

44-6 

68 

1-26 

\ 

Fed 

Clover 

930 

45-6 

62 

1-36 

Minerals, 

Carted 

Fallow 

92-4 

44-9 

68 

1-31 

ammonia   . 

Fed 

Fallow 

81-0 

45-9 

62 

1-41 

salts,  and 

Carted 

Clover 

91-3 

464 

60 

1-37 

rape  cake 

Fed 

Clover 

82-2 

46-6 

63 

1-47 

applied  ;  needless  to  add  the  yield  has  been  very  small.  The 
largest  grain,  but  the  worst  in  other  respects,  is  that  of  the 
plot  where  two  crops  out  of  four  have  been  restorative,  where 
plentiful  and  complete  manuring  has  given  heavy  root  crops, 
fed  off,  and  followed  by  high  yields  of  barley. 

7.  Summary. 

1.  The  different  varieties  of  barley  may  be  referred  to 
two  types,  viz.  the  wide  and  the  narrow  eared.  The  wide-eared 
barleys  had,  before  their  recent  re-introduction,  been  almost  dis- 
l)laced  by  the  narrow-eared  ones.  We  think  that  the  wide-eared 
type  is  probably  the  older,  but  on  this  point  there  is  room  for 
difference  of  opinion.     Barleys  of  this  type  are  quite  distinct  in 
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the  character  of  the  grain,  and  are  stouter  in  the  straw.  They 
will  be  fonnd  suitable  for  soils  where  the  latter  quality  is  abso- 
lately  necessary.  It  is  very  desirable  that  the  two  types  should 
be  kept  distinct. 

2.  If  the  malting  quality  of  the  grain  is  to  be  taken  into 
account  in  the  introduction  of  new  selected  or  crossed  yarieties 
of  barley,  due  regard  should  be  given  to  the  following  con- 
siderations : — The  heavier  the  straw,  the  coarser  and  therefore 
the  lower  in  value  wiU  be  the  grain  generally.  A  low  ratio  of 
grain  to  straw  usually  goes  along  with  grain  with  high  content 
of  nitrogenous  matters  and  defective  maturation.  A  large, 
coarse  grain  of  high  weight  per  bushel  is  not  as  good  malting 
material  as  a  smaller  grain  well  matured.  In  fact  (given  vitality) 
matuialion  is  the  most  important  quality  of  barley  from  a 
malting  point  of  view,  and  generally  with  the  varieties  at 
present  cultivated  the  smaller  grain  is  the  better  matured.  If  by 
means  of  selection  or  cross-fertilisation  varieties  of  larger  body, 
but  maturing  equally  well,  can  be  secured,  a  great  step  in 
advance  will  be  made. 

8.  Maturation  is  physiologically  a  post-ripening  process, 
the  character  of  which  depends  largely  on  the  pre-ripening, 
and  this  in  turn  on  the  soil  conditions.  Too  early  ripening  on 
thin  soils  due  to  drought,  and  too  late  ripening  on  strong  soils, 
both  give  a  highly  nitrogenous  grain  which  will  not  mature 
well  even  under  favourable  natural  conditions,  and  is  always 
more  or  less  steely  and  unworkable.  Even  with  well-ripened 
grain  maturation  depends  on  sufficient  time  being  allowed  before 
and  after  cutting,  but  above  all  on  weather  conditions. 

4.  The  fiothamsted  results  with  barley  grown  in  the 
Norfolk  rotation  extending  over  more  than  fifty  years  and  with 
twelve  different  cultural  conditions  lead  to  the  following  con- 
clusions : — 

(a)  The  good  effect  of  soluble  phosphates  on  quality  of  grain 
is  (as  was  also  shown  with  continuously  grown  barley)  most 
marked.  The  plots  manured  with  minerals  only  have  given 
the  best  yield  of  grain  in  proportion  to  straw,  showing  the 
unmistakable  effect  of  phosphates  in  assisting  grain  forma- 
tion. This  series  of  plots  also  shows  a  lower  percentage 
in  the  grain  of  nitrogenous  matters  than  either  of  the  other 
series.  The  barley,  though  oft;en  comparatively  small,  is  well 
matured-*-better  in  this  all-important  respect  than  where  no 
phosphates  are  applied,  and  also  better  than  where,  with  heavy 
nitrogenous  dressings  in  addition  to  minerals  for  the  preceding 
roots,  the  land  is  in  better  condition  and  gives  much  higher 
yields. 

VOL.  XI.  T.  s.— 42  8 
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(b)  As  between  roots  carted  and  roots  fed  as  preparation  for 
barley,  the  effect  of  the  higher  manuring  on  the  quality  of  the 
succeeding  barley  is  not  at  Bothamsted,  taking  the  average  of 
the  years,  very  great  either  way,  although  of  course  there  is 
much  heavier  yield  than  where  the  roots  have  been  carted.  The 
maturation  of  the  grain  is  frequently,  though  by  no  means 
always,  better  after  carted  roots,  but  the  difference  in  this 
respect  is  counterbalanced  by  an  almost  uniformly  larger  grain 
on  the  ^^fed  **  plots,  counterbalanced  that  is,  as  far  as  what,  to 
the  best  of  our  judgment,  would  be  the  relative  market  value 
of  the  .grain ;  but  we  think,  in  view  of  our  determinations  of 
degree  of  maturation  and  content  of  nitrogenous  matters,  that 
the  '* after  roots  carted"  barleys  are  better  than  they  look  in 
relation  to  those  after  roots  fed  (or  cut  up  and  spread).  In  any 
case  it  has  to  be  remembered  that  no  added  food  of  any  sort 
has  ever  .been  fpd  on  the  plots,  and  that  therefore  the  generally 
jaQcepted  oppiion  that  roojbs.fe^i  with  oil-cake  added,  is  too  good 
a  preparatioi^t  for  barley,,  as  far  as  quality  is  concerned,  is  not 
controverted  l)y  these  results. 

(c)  The  general  effect  of  high  "condition"  of  soil  on  the 
quality  of  barley  is  shown  at  Bothamsted  in  the  comparison 
afforded  between  clover  as  against  a  year's  fallow  in  the 
rotation.  The  average  results  under  every  condition  of  pre- 
paration for  the  root-crop  show  that  this  leguminous  crop 
leaves  a  residue  which  increases  the  yield,  but  gives  less  well- 
matured  grain.  Apart,  however,  from  the  value  of  the  included 
clover  crop,  the  increased  yield  of  grain  more  than  compensates 
for  the  somewhat  lower  maturation.  It  is  a  remarkable  fact,  that 
the  effect  of  this  crop  is,  in  recent  years,  more  apparent  upon  the 
barley  three  years  after  than  it  is  upon  either  the  wheat  or  roots 
which  intervene.  It  points  to  the  fact  that  barley  is  of  all  the 
farm  crops  the  one  which  is  most  affected  by  "  condition  "  of 
soil,  and  this  is  true,  not  only  of  the  total  amount  of  produce, 
but  also  of  the  character  of  the  grain. 

These  relations  of  cultural  conditions  to  quality  are  fully 
illustrated  by  Tables  VII.,  VIH.,  IX.,  and  X. 

It  is  an  unfortunate  deduction  iVom  all  the  research  which 
has  been  given  to  this  matter  by  others,  as  well  as  ourselves, 
that  the  soil  conditions  which  increase  yield  are  frequently 
not  those  which  improve  quality.  It  is  even  more  clear  that 
all  the  various  conditions  combined  have  far  less  influence  on 
quantity  and  quality  of  produce  than  the  season  has.  Weather 
conditions  are  fortunately  unlike  soil  conditions  in  this  respect, 
that  those  which  favour  grain  formation  and  good  yield  are  also 
favourable  to  good  quality. 
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The  fact  that  barley  does  not  want,  tor  quality,  too  high 
condition  of  soil,  points  to  "after  wheat"  as  the  best  preparation 
for  the  crop.  This  plan  is  not,  of  course,  adopted  solely  or  even 
mainly  in  view  of  better  probable  quality  of  barley.  It  suits 
the  arrangments  of  the  farm  in  many  other  respects  in  some 
districts.  As  regards  the  barley,  what  is  lost  from  lower  "  con- 
dition" of  soil  as  against  "after  roots  fed"  is  frequently 
made  up  for,  in  respect  of  yield,  by  the  better  tillage  possible, 
and  in  quality  by  the  better  maturation  which  is  due  to  earlier 
seeding  and  ripening.  Early  seeding  is  not  always  possible 
after  roots,  and  the  more  "  kindly  "  if  smaller  grain  which  is 
generally  produced  in  districts  (like  that  with  which  we  are 
m<M  familiar)  where  the  "  after  wheat "  practice  is  the  custom 
10,  *we  think,  the  combined  result  of  generally  more  favourable 
oonditions  for  the  ultimate  maturation  of  the  gr^n. 

We  have  to  acknowledge  the  help  of  Mr.  M.  J.  Cole,  of  16 
Lawn  Crescent^.  Eew,  in  preparing  sections  for  micro-photo- 
graphy, and  to  thank  Mr.  W.  Dyson  (late  of  Goldthorpe,  Notts) 
and  Mr.  J.  B.  Chevallier  for  giving  us  information  as  to  the 
origin  of  varieties  with  which  their  names  are  associated.  Our 
special  thanks  are  due  to  Mr.  6.  T.  Hill,  of  the  Department  of 
Coijis  and  Medals  of  the  British  Museum,  for  casts  of  coins  and 
maay  references  as  to  pre-historic  barleys ;  to  Drs.  Schinz,  Angst, 
M^Bsikommer,  and  Schr5ter  of  Zurich  for  drawings,  specimens,  and 
various  information  regarding  the  barley  of  the  Lake  dwellings  ; 
to  Dr.  Sidney  Williamson  for  notes  on  the  maturation  of  wheat ; 
to  Mr.  T.  H.  Baker,  author  of  "  Records  of  Seasons,"  for  notes 
on  weather  conditions  in  diflTerent  years ;  to  many  other  agri- 
caltnral  friends  for  the  benefit  of  their  experiences  in  barley- 
gr&mng ;  to  Prof.  Carroll,  of  Qlasnevin,  Dublin,  and  Dr. 
Maercker,  of  Halle,  for  samples  of  newly  introduced  varieties ; 
and  to  Sir  John  Lawes  and  Sir  Henry  Gilbert,  to  whom  we  owe 
moet  of  all,  for  the  unstinted  facilities  they  have  given  us  for 
the  investigation  of  the  results  of  their  life-long  labours  at 
Bothamsted,  so  far  as  they  bear  on  the  subject  of  this  paper. 

(John  M.  H.  Munro. 
IE.  S.  Beavbn. 
-WaixDiiuter. 
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THE   AGRICULTURAL   SYNDICATES 
OF   FRANCE. 

Anyone  gifted  with  an  eye  for  things  agrioultural,  and  visiting  a 
rural  district  of  Prance,  cannot  fail  to  be  struck  with  the  evidence 
of  a  remarkable  change  which  has  come  over  the  face  of  French 
agriculture  within  the  past  fifteen  years  or  so.  There  seems 
new  life  infused  into  the  calling,  in  which  two  decades  ago  all 
still  appeared  despondency  and  decline.  People  have  become 
active  and  hopeful  once  more.  We  hear  very  much  more, 
indeed,  than  we  did  about  the  "claims  of  agriculture/'  but  very 
much  less  about  the  dismal  "  agricultural  crisis."  And  every- 
body appears  agreed  that  the  happy  change  is  attributable  to 
the  creation  of  **  agricultural  syndicates,"  which  have  for  the 
first  time  in  French  history,  and  to  all  appearance  merely  by  a 
side-wind,  under  cover  of  a  law  never  designed  for  the  purpose, 
brought  about  the  object  which  for  generations  past  French 
Governments  have  had  warmly  at  heart  and  have  found  them* 
selves  unable  to  attain — that  is,  the  application  of  the  prin- 
ciple of  combination  to  the  furtherance  of  common  interests  in 
agriculture. 

Count  Rocquigny,  in  his  last  little  book  upon  this  subject,^ 
of  which  he  has  become  the  specialist  of  specialists,  makee,  I 
think,  a  little  too  much  of  that  strange  freak  in  legislation 
which  constituted  the  **  professional  syndicates  "  law  of  1884 
the  starting-point  for  an  agricultural  revival,  the  possibilities  of 
which  are,  in  M.  Ernest  Brelay's  words,  '*  illimitable."  That 
law,  which  was  intended  as  a  Trade  Union  law,  restoring  to 
persons  of  any  particular  calling  the  constitutional  right,  taken 
from  them  in  1834,  to  combine,  and  into  which  the  word 
*'  agriculture  "  was  inserted — nobody  quite  seemed  to  understand 
why  (and  that  is  why  nobody  objected)~actually  in  the  last 
stage  of  its  passage  through  the  Chambers,  has  indeed  been 
taken  advantaj?e  of  to  give  a  legal  status  to  agricultural  syndi- 
cates.    And  this  circumstance  ought  to  serve  to  emphasise  the 

^  Comte  dA  Rocquigny,  Let  SyndicaU  Agri^oUi  et  leur  wuvre.  Armand 
Colin  et  Cie.,  Paris.    4  francs. 
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fact  that  French  "  agricultural  syndicates  "  are  not  purely  the 
''co-operative  societies"  that  we  should  be  tempted  to  take 
them  for,  but  '*  professional  syndicates  "  formed  to  vindicate  and 
further  the  interests  of  a  particular  calling  by  all  means  avail- 
able, not  excluding  an  influence  to  be  exercised,  wherever 
opportunity  may  permit,  upon  legislation.  The  law  of  1884, 
which,  if  viewed  as  a  co-operative  law,  still  presents  itself 
as  extremely  faulty  (more  particularly  inasmuch  as  it  does  not 
allow  co-operative  dealing,  but  only  negotiation  as  by  a 
broker),  was  made  use  of  simply  because  there  was  no  other  to 
invoke.  For  the  law  dealing  with  co-operative  societies  is 
defective  in  other  respects,  and  wherever  people  are  not  bold 
enough  to  take  the  risk  of  stretching  doubtful  points  on  their 
own  responsibility,  the  ideal  organisation  at  the  present  time 
appears  to  be  that  of  an  agricultural  syndicate  and  a  co-operative 
Hociety  created  side  by  side,  supplementing  one  another  as 
occasion  may  require. 

However,  at  the  time  when  M.  Waldeck  Rousseau  brought 
in  his  Trade  Union  measure,  the  first  agricultural  syndicate  was 
already  actually  formed,  at  Blois.     The  departmental  ofiScer  of 
the  Ministry  of  Agriculture  stationed  in  that  city,  Professor 
Tanviray,  had  in  fact  discovered  the  great  want  of  the  hour. 
Co-operation,  which  had,  even  in  its  application  specifiqally  to 
agriculture,  at  that  time  already  scored  some  signal  triumphs 
in  this  country  and,  to  a  much  greater  extent,  in  Germany,  was, 
as  Dr.  Havenstein  has  put  it,  *'  in  the  air."     In  France  agri- 
cnltaral  requisites  such  as  artificial  fertilisers,  seeds,  feeding 
atoffs,  implements,  and  the  like,   were   scarcely  used,  indeed 
barely  known,  because  they  were  ofiered  at  almost  prohibitive 
prices,  and  of  very  questionable  quality.     To  open  to  agri- 
culture these  treasures  revealed  by  science,  so  M.  Tanviray 
perceived,  they  must  be  offered  at  fair  prices  and  of  good  quality, 
and  such  effect  was  to  be  accomplished  only  by  co-operation. 
TJi'g  original  aim,  therefore,   was,   so  his  colleagues  at  Blois 
have  assured  me, — he  himself  had  at  the  time  of  my  visit  already 
been  removed    to    Amiens, — wholly   limited   to   co-operative 
anpply.     But  he  very  soon  discovered  that,  if  fertilisers,  modem 
implements,  good  seed,  &c.,  were  to  be  employed  by  French 
cultivators,  those  cultivators  must  first  be  made  to  understand 
the  use  and  value  of  these  articles;  in  this  respect,  indeed, 
M.  Tanviray  found  them  still  terribly  backward.     Thus,  at  an 
early  stage,  technical  agricultural  education  was  very  properly 
grafted  upon  the  syndicate  programme,   as  a  second  object. 
And,  although  in  some  respects  on  educational  ground  the 
French  syndicates  have  been  decidedly  outstripped  by  their 
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own  ofispring  in  Italy — who  have  invented  that  yer7*n8ef]Dl 
institution,  the  ccMed/ra  a/mbvlcmte — it  is  probably  to  their 
educational  services,  as  much  as  to  anything  else,  to  lectures 
and  discussions,  syndicate  laboratories  eetablidied  at  all 
points  and  analysing  syndicate  purchases,  and,  not  least,  to  tiiat 
voluminous  and  very  instructive  agricultural  press  whidi  the 
syndicates  have  called  into  being,  that  the  signal  resultB 
achieved  are  due. 

Once  agricultural  reformers  had  come  to  the  second  of  these 
two  points,  they  soon  discovered  that  the  same  instrument  of 
common  action  might  be  applied  with  advantage  to  a  namber 
of  further  objects.  Indeed,  objects  appeared  to  multiply  under 
their  hands.  There  was  work  to  be  done  in  common,  sometunes 
ordinary  field  and  meadow  work,  dykework  and  draining,  somie* 
times  special  work,  such  as  watching  and  fumigating  vine-* 
yards,  to  keep  off  the  frost  in  cold  nights.  Moreover,  there  were 
wide  stretches. of  devastated  vineyards  to  be  replanted,  with 
American  sets,  to  be  eventually  improved  by  French  grafts. 
There  were  costly  implements  to  be  purchased  for  common  use, 
such  as  threshing  machines ;  accordingly,  threshing  syndicates 
were  formed.  There  were  certain  plants  that  might  be 
cultivated  in  common,  such  as  flowers  on  the  Riviera, 
'*  immortelles,"  and  capers.  Produce  might  be  manu&ctured 
in  common;  and,  although  French  vinegrowers  and  beetroot 
cultivators  have  not  yet  shown  enterprise  enough  to  follow  the 
examples  set  them  with  such  encouraging  success  by  their 
neighbours  in  Germany — who  have  their  co-operative  wine- 
presses, a  veritable  boon  to  the  public,  on  the  Bhine,  the  Akr, 
and  the  Moselle,  and  their  co-operative  '^  central  factories  "  tbr 
making  beetroot  sugar — ^they  have  managed  to  turn  the  saisie 
principle  to  good  account  in  a  smaller  way,  by  manufacturing 
their  fruit  pulp  in  common,  preparing  their  capers  for  tke 
market,  pressing  their  olives  for  oil,  &c.,  to  say  nothing  ^ 
those  co-operative  dairies  which  are,  of  course,  a  lon^ 
established  institution  in  France.  Orchard-growers  and  cid^r- 
makers  found  that  they  might  with  advantage  co-operate  for 
rearing  better  fruit,  wheat-growers  for  the  improvement  of  their 
seed  and  for  giving  their  com  a  higher  market  value.  Horse- 
breeders  in  the  north,  cattle-breeders  in  the  Limousin  and  the 
Nivemais,  combined  with  similar  objects  in  view,  and  they  «re 
now  reaping  the  same  good  results.  Then  there  was  co- 
operative insurance,  which  Count  Rocquigny  has  done  AS 
much  as  anyone  to  develop  and  extend — ^insurance  of  every 
description,  but  more  particularly  live-stock  insurance,  and 
insurance  against  hail.   And  under  the  new  workmen's  oompenaar 
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tSon  law  syndicatdB  are  already  beginning  to  insUTe  oo-operatively 
against  the  fresh  burden  thereby  imposed.  There  was  agri- 
caltaral  credit,  that  cherished  ideal  of  French  agriculturists 
and  governments  for  more  than  a  generation  back.  The 
example  of  Germany  and  Italy  showed  that  co-operation  might 
provide  that.  And,  greatest  desideratum  of  all,  there  was  a 
prospect  of  a  more  remunerative  sale  for  agricultural  produce. 

We  had  best  not  look  too  much  for  results  outside  the  limits 
of  this  purely  economic  programme.  By  dint  of  a  clever 
electioneering  manoeuvre  one  rather  influential  agricultural 
syndicate,  which  addresses  itself  specifically  to  questions  of 
legislation,  scored  a  remarkable  legislative  triumph  in  1889, 
pinning  down  the  majority  of  the  new  Chamber  to  its  own 
agricultural  programme.  And  it  is  something  now  for  it  to  be 
able  to  lead  a  serried  army  of  about  800,000  agriculturists 
against  the  progressive  income  tax  and  the  graduated  death 
duties  which  democratic  legislators  propose  to  introduce  in  France, 
and  with  the  same  sturdy  bodyguard  to  make  a  determined 
stand  in  support  of  Protection.  But  the  success  of  1889  is  not 
likely  to  be  repeated  in  the  defence  of  capitalist  interests ;  and 
protectionism  threatens  in  the  end  to  estrange  the  agricultural 
syndicates  irom  some  of  their  best  present  friends  and  allies,  the 
co-operating  working  classes,  and  thereby  to  weaken  them  for 
other  purposes. 

Let  ns,  however,  see  what  the  syndicates  have  accomplished 
in  France  on  purely  economic  ground.  In  doing  this  we  ough^ 
to  bear  in  miad  that  the  syndicates  are  as  yet  really  only  an 
army  of  outposts.  Some  districts  of  France,  indeed,  swarm  with 
them;  but  others  scarcely  know  them.  Their  number  is 
estimated  to  have  reached  about  2,500,  and  their  membership 
about  800,000,  which  is  only  about  a  tenth,  perhaps  less,  of  the 
total  number  of  landowners.  There  remains,  therefore,  plenty 
still  for  the  syndicates  to  do ;  and  there  remains,  moreover,  a 
great  deal  in  their  practice  to  be  rendered  more  perfect.  How- 
ever, they  have  accomplished  not  a  little.  To  begin  with,  as 
their  main  spokesmen  particularly  boast,  they  have  "de- 
mocratised" the  use  of  artificial  manures,  feeding-stu%,  and 
the  like.  At  the  same  time  they  have  "  moralised  "  the  market  of 
these  articles  by  insisting  on  full  weight  and  good  quality.  They 
have  brought  about  a  reduction  in  the  prices  of  these 
commodities  by  as  much  as  20,  30,  40,  and  even  50  per  cent. 
And  yet  the  dealers  do  not  grumble,  because  they  find  that  the 
large  increase  effected  in  the  volume  of  their  business  makes  up 
for  the  loss  of  not  quite  legitimate  profit.  France  now  feeds 
better,  manures  better,  tills  better,  and  accordingly  produces 
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more  and  at  a  proportionately  reduced  cost.  Those  saddening 
deserts  prodaced  by  the  phylloxera  have  been  replanted.  The 
breeds  of  every  variety  of  stock,  down  to  pigs,  but  more 
especially  of  horses,  in  Normandy  and  the  Boulonnais,  have 
been  materially  improved.  Sires  have  been  stationed  in 
convenient  localities  for  the  use  of  members,  to  the  manifest 
improvement  of  breeds,  and  the  Boulonnais  syndicate  has  even 
brought  out  its  own  stud-book.  The  produce  of  orchards  and 
cider  and  perry  presses  and  also  of  corn-fields,  and,  of  course,  of 
creameries  .and  what  have  come  to  be  called  '^  cheeseries,"  has 
likewise  benefited  in  quality  and  economy  of  production,  as 
competitors  in  this  country  know  to  their  cost. 

Agricultural  credit  has  not  yet  been  brought  up  to  nearly 
the  level  at  which  Frenchmen  desire  to  see  it.  In  truth  it  still 
contrasts  rather  disappointingly  with  what  has  been  accomplished 
on  similar  ground  in  Qermany;  though,  to  give  Frenchmen 
their  due,  efforts  and  sacrifices  on  their  part  have  not  been 
wanting.  The  reason  evidently  is,  that,  like  some  other  people 
addressing  themselves  to  tiiie  same  problem,  they  have  persisted 
in  regarding  as  the  crucial  point  of  the  task  to  be  accomplished 
the  provision  of  ample  money,  to  be  contributed  by  the  State  or 
by  wealthy  patrons,  rather  than  the  creation  of  a  new  and 
adequate  security  which,  once  obtained,  may  be  relied  npon  to 
cojnmand  credit.  However,  the  lessons  of  past  failares  are 
evidently  not  being  lost  upon  the  leaders  of  the  movement,  so 
there  is  reason  to  hope  that  by  degrees  the  co-operative  credit 
practised  by  syndicates  will  be  reshaped  on  better  lines. 

Greatest  interest  will  probably  be  thought  in  this  country 
to  attach  to  the  experiments  made  by  agricultural  syndicates  in 
respect  of  common  sale.  At  some  points  those  experiments 
have  proved  decidedly  successful.  The  northern  horse-breeders, 
and  a  considerable  number  of  cattle-breeders,  now  sell  their 
animals  to  better  advantage  through  their  syndicates,  acting  as 
agents  for  them.  Growers  of  early  vegetables,  potatoes,  onions, 
strawberries,  asparagus,  and  the  like  have  also  managed  to 
establish  a  good  footing  in  the  wholesale  markets,  English  as 
well  as  French.  Their  syndicates  have  succeeded  in  convincing 
French  railway  companies  that  they  will  not  find  themselves 
losers  by  conceding  reduced  tariffs  in  consideration  of  increased 
quantities.  And  large  consignments  of  the  articles  mentioned 
are  now  being  regularly  moved  at  the  proper  seasons  to  the 
great  centres  of  consumption,  to  the  distinct  gain  of  French 
growers.  Large  quantities  of  grapes  are  likewise  conveyed  at 
vintage  time,  for  blending  purposes,  from  the  south  and 
Lorraine  to  districts   in   which   the  native  wine  commands  a 
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better  name,  syndicate  dealing  in  this  matter  directly  with 
syndicate.  A  large  trade  is  also  done  in  the  co-operative  sale 
of  wine,  cider,  perry,  and  even  Armagnac  and  Cognac,  on  the 
part  of  syndicates,  whose  annual  exhibitions  of  their  produce  at 
Paris  show  how  widely  the  practice  of  co-operation  has  already 
spread. 

With  respect  to  other  agricultural  produce  experiences  vary. 
The  chairman  of  a  large  central  syndicate,  with  about  10,000 
members,  formed  specifically  for  the  purpose  of  organising 
business  relations  sdl  over  France,  has  informed  me  that  the 
great  difficulty  to  be  contended  with  is  this,  that  farmers  will 
not  always  deliver  up  to  sample.  The  same  syndicate  has, 
however,  discovered  means  of  making  itself  extremely  useful  to 
French  farmers.  Bepresenting  an  influential  trading  body,  it 
has  been  successful  in  persuading  railway  companies  to  lower 
their  charges  for  carriage.  It  has  rendered  the  sale  of  beasts 
from  the  provinces  at  the  Paris  cattle  market  very  much  easier, 
cheaper,  and  more  remunerative.  The  vendor  now  simply 
consigns  his  beast  to  be  sold  to  the  capital.  Under  an  arrange- 
ment with  the  syndicate,  the  company  has  it  looked  after  on  the 
journey.  In  Paris  the  salesman  of  the  syndicate  takes  charge  of  it, 
and,  knowing  the  market  very  much  better  than  any  provincial 
farmer,  generally  disposes  of  it  at  a  better  price.  This  syndicate 
does  a  large  trade  now  in  seeds  and  grain,  fertilisers,  implements, 
and  other  articles.  In  some  instances  public  authorities,  more 
particularly  those  of  the  army,  have  come  to  the  aid  of  local  and 
provincial  syndicates,  placing  with  them  contracts  for  provender 
and  the  like.  This  is  much  appreciated,  but  it  is  a  troublesome 
proceeding,  much  encumbered  with  red  tape. 

There  is,  thus  far,  not  much  success  to  record  in  the 
establishment  of  co-operative  butcheries  intended  for  the 
sellers'  benefit.  And  the  French  co-operative  bakeries,  which 
have  become  extremely  numerous,  and  which  are  only  now 
being  supplemented  by  co-operative  corn-mills,  are  really 
consumers'  societies.  In  some  parts  of  France,  for  instance 
in  the  south-east,  where  there  is  a  particularly  active  and 
well-administered  group  of  syndicates,  the  expedient  has 
been  employed,  not  as  yet  with  very  striking  success,  of 
selling  in  the  co-operative  stores  other  purchased  produce 
by  the  side  of  that  contributed  by  the  farmers'  syndicate. 
Count  Rocqaigny  expresses  disapproval  of  such  dabbling  in 
non-agricultaral  co-operative  supply — ^I  suspect,  with  a  view 
to  reassuring  suspicious  traders.  In  Switzerland,  however,  in 
the  union  of  agricultural  societies  which  has  its  headquarters 
at  Winterthur,  the  combination  of  ordinary  supply  with  agri- 
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cnltaral  has  distinctly  proved  a  serviceable  practice,  thanks  to 
which  the  bnsiness  and  influence  of  those  societies  are  daily 
extending.  There  can  be  no  question  that  the  problem  of 
organising  sale  in  common  presents  peculiar  difficulties,  and  it 
cannot  be  pretended  that  French  agricultural  syndicates  hare 
finally  overcome  all  these.  However,  they  have  mastered  a  good 
many,  and  certainly  brought  the  problem  very  much  nearer  to  a 
solution. 

The  distribution  of  agricultural  syndicates  in  various  parts 
of  France  is  very  unequal.  There  are  departments,  like  the  Is^re, 
the  Doubs,  and  the  Indre-et-Loire,  which  teem  with  them, 
having  about  100  to  a  department.  There  are  others  which 
possess  scarcely  any.  The  mere  number  is,  of  course,  no  clue  to 
activity  and  success  attained,  since  there  are  large  syndicates, 
having  up  to  14,000  members,  and  small,  with  only  20  or  25, 
active  syndicates  and  idle,  well-managed  and  mismanaged. 

It  must  also  by  no  means  be  understood  that  the  organisa- 
tion of  agricultural  syndicates  is  in  every  instance  perfect,  and 
everywhere  the  same.  The  law,  to  do  it  justice,  places  no 
obstacle  in  the  way  of  formation  or  organisation.  It  suffices 
that  a  man  should  be  a  Frenchman  and  in  full  possession  of  his 
citizen's  rights  to  make  him  eligible  for  membership.  And  tiie 
rules  may  be  drawn  practically  as  membei-s  please.  No  fee  is 
chargeable  for  registration.  It  is  sufficient  that  the  rules  should 
be  deposited  by  authorised  persons  at  the  mairie  of  the  place 
where  the  syndicate  has  its  headquarters. 

These  rules  vary  very  much  among  themselves.  The 
number  of  objects  named  is,  generally  speaking,  surprisingly 
large.  The  syndicates  take  power  to  do  all  sorts  of  things, 
even  though  their  intention  be  to  confine  themselves  to  co- 
operative purchase  only.  But  it  is  one  thing  to  make  admis- 
sion easy,  and  quite  another  to  induce  a  sufficient  number  of 
French  peasantry  to  join,  many  of  whom  are  backward  beyond 
anything  that  we  can  conceive,  and  all  of  whom  are  wanting  in 
personal  initiative,  and  expect  to  be  pushed  to  whatever  they 
are  to  do  by  some  superior  person.  In  ordinary  life  it  is  the 
prefect  or  the  priest  who  pushes  them.  Hence  a  consider- 
able number  of  agricultural  syndicates  labour  under  the  defect 
of  what  Count  Rocquigny  rightly  condemns  as  the  system  of 
'•  patronage." 

It  was,  of  course,  in  the  first  instance,  mainly  the  rich 
men  of  the  locality  on  whom  the  duty  devolved  of  giving 
a  start  to  the  movement,  men  who  aimed,  more  or  less 
altruistically,  at  benefiting  the  large  mass  of  petty  cultivators, 
their  neighbours,  most  of  whom  were  found  to  be  very  deficient 
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in  bnsineBs  capacity.  Thas  it  was  Count  de  la  Bouillerie  who 
formed  the  threshing  syndicate  in  Anjou,  Gonnt  Lej^as  who 
organised  the  credit  syndicate  iq  Genlis,  the  late  M.  Bouvet 
who  created  the  well-known  large  syndicate  of  Poligny,  provid- 
ing, in  each  case,  money,  and  giving  withont  stint  their  own  or 
else  iheir  dependents'  time  and  labour.  The  small  cultivators  and 
imMayers  had  to  be  slowly  trained  to  the  work.  There  are 
syndicates,  as  a  rule  the  smallest,  but  by  no  means  the  least 
active,  which  glory  in  being  veritable  "little  republics,"  in 
which  every  member  pays  the  same  subscription  and  exercises 
the  same  rights.  But  in  very  many  cases  the  invidious 
distinction  is  still  upheld  of  inemiJbres  fimicdeurSy  who  subscribe 
largely  and  govern,  and  membres  effectifs^  who  subscribe  little,  in 
some  cases  very  little  indeed,  and  benefit  by  the  syndicate,  but  are 
denied  all  voice  in  the  government.  Indeed,  I  have  met  with 
one  in  which  tenants  (all  being  small  folk)  became  entitled  to 
tnembership  in  the  local  syndicate  ipso  facto  by  their  tenancy, 
thank.s  to  a  subscription  made  collectively  on  their  behalf  by 
the  landlord.  It  is  by  this  means — that  is  to  say,  large  sub- 
scriptions from  large  folk,  small  from  small — ^that  in  many  cases 
the  funds  required  are  raised.  Since  the  syndicate  must  not 
deal  in  goods,  large  funds  are  not  really  necessarily  required  at 
the  outset. 

Some  syndicates  have  been  fortunate,  or  unfortunate, 
enough  to  obtain  a  grant  from  the  Government.  Others,  a 
smaller  number,  have  fared  still  better  in  obtaining  a  dona- 
tion or  a  legacy,  large  or  small,  fi^m  some  private  benefactor. 
Beyond  this,  syndicates  build  up  a  little  property  of  their  own 
by  charging  a  brokerage,  often  to  vendor  as  well  as  to  pur- 
chaser, on  the  goods  of  which  they  negotiate  the  sale.  By  this 
means  reserve  funds  have  been  already  accumulated  amounting 
to  1,000?.,  2,000Z.,  and  in  one  case  4,000Z.,  which  place  the 
societies  in  rather  a  strong  position.  Members  are,  as  a  rule, 
recruited  in  the  first  instance  at  public  meetings,  in  which  the 
objects  of  the  syndicate  and  the  advantages  to  be  secured  by 
joining  it  are  explained.  That  applies  more  particularly  to 
syndicates  for  a  certain  local  district.  Syndicates  having  for  their 
object  the  furtherance  of  some  peculiar  industry  or  branch  of 
agriculture,  such  as  breeding,  cider-making,  &c.,  are  frequently 
formed  by  the  interposition  of  agricultural  societies  dealing 
with  such  branch  or  industry.  Syndicates  extending  over  the 
whole  of  Prance,  like  the  Syndicat  Ceni/ral  and  the  Syndicat 
Agrkole  Economiqvs,  are  formed  with  the  help  of  correspondence, 
the  t>i^8s,  and  such  large  gatherings  as  the  annual  meeting  of  the 
8oci^t4  des  AgricuUeurs  de  France,  which  has  between  11,000  and 
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12,000-  members.  The  administrative  organisatioa  is  as  a  rule 
very  simple.  From  among  the  persons  qualijSed,  what  we  should 
call  a  general  committee  is  elected.  This  is  named  chambre 
syndicale.  The  chambre  syndicate  elect  from  their  midst  a 
smaller  bureauy  or  executive  committee,  upon  whom  really  the 
lion's  share  of  the  work  falls.  It  depends  upon  the  activity  and 
the  ability  of  the  bureau,  whether  the  syndicate  does  good  work  or 
only  indifferent.  The  general  body  of  members,  or  so  many  of 
them  as  choose  to  come,  meet  only  once  or  twice  a  year.  The 
election  of  members  as  a  rule  takes  place  either  by  the  bureau 
or  the  chambre  syndicale.  There  is  very  much  that  is  loose  and 
elastic  in  syndicate  practice  that  may  be  expected  to  shape  itself 
more  perfectly  under  the  teaching  of  experience.  There  are 
plenty  of  blemishes,  no  doubt,  but,  take  them  altogether,  it 
cannot  be  questioned  that  the  agricultural  syndicates  have  really 
done  most  valuable  work,  and  conferred  substantial  benefits  upon 
their  country.  It  may  not  be  amiss  to  inquire  what  causes 
have  enabled  them  to  accomplish  this. 

In  the  Qrst  place  it  will  have  to  be  allowed  that,  in  spite  of 
the  lamentable  backwardness  of  the  French  rural  population, 
local  circumstances  in  France  peculiarly  favour  their  action. 
M.  Georges  Leygues  puts  the  present  number  of  proprietors  of 
land  at  no  less  than  14,074,801,  whereof  10,426,368  are  said 
to  own  under  five  acres  each.  In  any  case  property  is  ex- 
ceedingly subdivided ;  it  is  mainly  in  the  hands  of  freeholders, 
and  the  remedy  of  combination  is  bound  to  have  something  d 
the  effect  of  first  cultivation  on  virgin  soil. 

Next,  agricultural  syndicates  in  France  have  been  signally 
fortunate  in  finding  most  capable  and  active  men,  devoted  to 
the  cause  and  ready  to  give  up  their  time  freely,  where  virtue 
must  be  its  own  reward,  in  all  parts  of  the  country.  It  conveys 
no  meaning  to  English  readers  to  speak  of  Duport,  Fontgalland, 
Larnage,  Biboud,  Guinant,  Deusy,  Laage  de  Meux,  and  so  on. 
But  this  able  officering  unquestionably  stands  for  not  a  little  in 
the  success  attained. 

Beyond  this,  widely  as  individual  opinion  may  differ  among 
those  engaged  in  the  movement  as  to  particular  methods,  as 
regards  the  main  object  to  be  kept  in  view,  they  were,  from  the 
very  outset,  perfectly  at  one  among  themselves,  and  perfectly 
clear  in  their  views.  And  they  have  held  to  that  common  object 
with  commendable  tenacity.  Their  movement  was  to  be  a 
farmers^  movement,  benefiting  agriculture.  Once  united,  they 
might  be  friendly  with  other  forms  of  co-operation,  and  more 
particularly  they  might  study  to  cultivate  good  relations  with 
supply  societies  which — if,  unfortunately,  they  were  not,  for  the 
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moBt  part,  so  lamentably  weak,  and  catering  for  people  of  such 
very  humble  wants — might  really  have  fulfilled  their  hopes  in 
helping  them  to  dispose  of  their  produce.  But  it  never  occurred 
to  anyone  in  France  that  industrial*  working  men  co-operators 
and  philanthropic  Christian  socialists  would  be  the  proper 
teachers  of  agricultural  co-oi)eration,  which  requires  special 
technical  knowledge.  The  two  forms  of  co-operation,  that 
is,  farmers'  and  industrial  working  men's,  are  identical,  of 
coarse,  in  their  main  principle,  but  of  necessity  widely  different 
in  character  and  in  their  objects. 

Again,  and  not  least,  the  organisers  of  French  agricultural 
syndicates  very  wisely,  like  Mr.  Plunkett  and  his  friends  in 
Ireland — whom  Count  Rocquigny  rather  too  ambitiously  claims 
as  their  imitators — built  up  their  fabric  from  the  bottom  to  the 
top,  creating  the  local  syndicate  first,  and  making  it  self- 
anflScient,  instead  of  building  down  from  the  top  to  the  bottom, 
as  the  late  L6rd  Winchilsea  tried  to  do.  It  was  by  this  means 
that  they  gave  strength  and  stability  to  the  structure.  Every 
brick  must  be  perfect  in  itself  before  it  oould  be  put  into  the 
wall,  which  was  to  keep  it  in  its  place,  not  give  it  its  first 
strength.  In  their  further  combination  they  have  likewise 
shown  remarkable  judgment  and  discernment.  They  appear  to 
have  centralised  and  decentralised  just  to  the  proper  extent. 
There  are  some  local  syndicates  absolutely  isolated  and  detached, 
but  the  majority  are  systematically  united  among  themselves. 
And  there  are  local  unions  of  all  descriptions,  adapted  to 
circumstances,  cantonal,  departmental,  regional,  and  national ; 
and,  on  the  other  hand,  unions  determined  by  peculiar  common 
interests,  such  as  the  pursuit  of  viticulture,  horse-  and  cattle- 
breeding,  cider-making,  &c. 

We  find  precisely  the  same  thing  in  Denmark,  a  country 
in  which  agricultural  organisation  has  been  carried  even  to 
greater  perfection,  and  in  which,  as  the  Royal  Danish 
Ck)mmissioner  tells  us  in  a  very  interesting  report  recently 
presented  to  the  International  Co-operative  Alliance,  a  man 
may  be  a  member  at  the  same  time  of  no  less  than  eight 
or  ten  different  syndicates  or  societies — for  the  sale  or  purchase 
of  his  butter,  eggs,  honey,  pigs,  manures  and  so  on,  or  the 
serving  of  his  cow,  his  mare,  &c. — besides  educational  bodies. 
There  is  no  feature  in  the  organisation  of  French  agricultural 
syndicates  more  deserving  of  notice  than  this,  and  the  point 
deserves  to  be  pushed  still  further  home.  Undoubtedly 
agricultural  do-operation  is  very  much  stronger  in  Germany 
than  it  is  in  France,  and  has  accordingly  achieved  more  signal 
triumphs,  if  measured  by  volume  or  money  value.     But  in  it  we 
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still  see  clearly  exemplified — less,  it  is  true,  now  than  a  little 
while  ago — the  separatist  tendency  inherent  in  German 
character,  which  in  our  own  early  days  saddled  us  with  the 
Heptarchy.  There  are  ever  so  many  different  "  systems,"  and 
among  themselves  the  followers  of  such  ^^  systems  "  have  shown 
themselves  very  Jews  and  Samaritans,  declining  to  have 
dealings  the  one  with  the  other.  The  gross  abases  practised  by 
dealers'  ^'  rings  "  have  at  length  recently  led  them  to  combine, 
at  any  rate  for  common  purchase.  And  there  are  signs  of  a 
growing  inclination  to  draw  more  closely  tc^ther  in  a  general 
way.  The  French  syndicates  have  never  been  subject  to  similar 
divisions.  They  freely  agree  to  differ  among  themselves  on 
points  of  detail,  but  they  act  together  in  the  main,  and  from 
such  union  there  has  resulted  real  strength. 

Once  more,  and  lastly,  French  agricultural  syndicates  have 
served  their  purpose  as  well  as  they  have  done  because  they 
have  succeeded  in  linking  together  in  qne  and  the  same  union 
ail  classes  interested  in  agriculture — ^not  landowners  only,  or 
tenants,  or  mSiayerSy  or  labourers.  Actually  every  class  is 
represented  in  their  ranks,  the  great  landowners,  at  present  by 
about  4,000  (among  800,000),  the  labourers  by  as  many  as  aboat 
600  in  one  single  syndicate.  It  is  true,  the  labourers  claim 
their  place  in  the  syndicates  not  really  as  labourers,  but  as  very 
diminutive  cultivators,  but  they  are  labourers  all  the  same,  and 
represent  the  labouring  interest.  The  consequence  of  all  this 
combination  is,  that  the  syndicates  are  in  a  position  to  speak  to 
France  as  the  representatives  of  aU  agricvUure,  not  of  one  or 
other  agricultural  interest  only,  and  accordingly  with  very 
much  greater  weight. 

These,  I  believe,  are  generally  admitted  to  be  the  features 
in  their  organisation  to  which  French  agricultural  syndicates 
are  beholden  for  their  triumph.  For  further  particulars  concern- 
ing the  movement  I  must  refer  to  Count  Bocquigny's  admirable 
little  book,  which  tells  its  tale  with  a  conciseness  and  lucidity 
worthy  of  all  praise,  and  with  great  fulness  of  detail,  and  which, 
as  the  record  of  a  remarkable  success,  will  certainly  repay 
perusal  to  anyone  interested  in  the  wel&re  and  development  of 
agriculture. 

Henby  W.  Wolff, 

12  Park  Place,  St.  James',  S.W. 
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FUMIGATION   FOR   INSECT   PESTS, 

Intboduction. 

Thkre  is  abundance  of  evidence  indicating  that  fumigation  for 
the  destruction  of  insect  pests  is  destined  to  play  an  important 
part  in  fruit  farming,  in  horticulture  generally,  and  in  forestry. 
At  present  the  practice  is  only  just  emerging  from  the  rudi- 
mentary stages  in  which  it  has  been  common  for  generations. 
Until  quite  recently  the  burning  of  sulphur,  tobacco,  or  some 
preparation  of  nicotine  has  been  the  only  method  of  fumigation 
adopted  by  horticulturists  in  this  country,  or,  so  far  as  I  can 
learn,  in  any  other  part  of  Europe,  even  in  greenhouses,  and 
any  extension  now  in  progress  is  still  in  the  earliest  experimental 
stage.  In  the  United  States,  on  the  other  hand,  systematic 
experiments  in  fumigation  have  been  carried  on  for  a  number  ot 
years  with  important  results,  so  that  an  account  of  modem 
progress  in  the  practice  must  begin  with  a  statement  of  what 
has  been  done  in  that  country. 

Fumigation  in  the  United  States. 

The  most  important  development  of  this  method  of  destroying 
insects  dates  from  September  1886,  when  Mr.  D,  W.  Coquillett, 
a  special  agent  of  the  American  Department  of  Agriculture, 
deputed  to  make  observations  and  experiments  upon  the 
Cottony  Cushion  scale  (Icerya  purchasC),  which  was  causing  a 
great  amount  of  damage  to  fruit-growers  in  California,  discovered 
the  efficacy  of  hydrocyanic  acid  gas  (prussic  acid)  for  the 
destruction  of  this  and  other  scale  insects. 

like  other  experimenters,  Mr.  Coquillett  first  tried  a 
multitude  of  washes,  none  of  which  proved  efiectual.  Next  he 
tried  fumigation  with  the  vapour  of  bisulphide  of  carbon,  with 
partial  success.  In  his  report  for  1897  Mr.  Coquillett  states 
tKat  fumigation  with  this  gas  for  the  destruction  of  scale  insects 
on  orange  and  other  fruit-trees  had  been  tried  for  several  years 
by  Mr.  J.  W.  Wolfskill  and  Mr,  Alexander  Craw,  of  Los 
Angeles,  tents  being  placed  over  the  trees  for  the  purpose. 
The  gas  killed  the  insects  and  eggs  with  which  it  came  in 
obntact,    but    proved    an    intractable   agent   for  the  regular 
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famigation  of  trees,  because  of  the  long  time  required  for  the 
evaporation  of  the  liquid,  and  the  sinking  movement  of  the 
vapour.  A  few  other  gases  had  been  tried  by  these  ex- 
perimenters, and  many  at  an  earlier  date  by  Dr.  George 
Dimmock,  one  of  the  editors  of  *'  Psyche,"  chiefly  on  beetles- 
Up  to  the  time  of  Mr.  Coquillett's  arrival  in  California,  however, 
no  means  of  destroying  scale  insects  by  fumigation  or  otherwise 
to  an  extent  that  could  be  considered  successful  had  been 
devised. 

Sucx:ess  with  Hydrocyaxic  Acid  Gas. 

Mr.  Coquillett  tried  several  gases,  but  found  only  one 
thoroughly  effectual.  This,  as  already  intimated,  was  hydro- 
cyanic acid  gas,  generated  by  the  mixture  of  potassium  cyanide, 
sulphuric  acid,  and  water.  For  some  time  he  had  great 
difficulty  in  so  regulating  the  volume  and  condition  of  the  gas 
as  to  prevent  the  destruction  of  the  foliage  of  trees  as  well  as 
insects.  After  months  of  experimenting,  however,  he  made 
the  treatment  sufficiently  successful  to  induce  the  Board  of 
Supervisors  of  Los  Angeles  County  to  withdraw  the  offer  of 
a  reward  of  a  thousand  dollars  for  a  perfect  exterminator  of  the 
Cottony  Cushion  scale,  which  they  had  made  in  November  1885. 

Mr.  Coquillett's  first  appointment  under  the  Department  of 
Agriculture  expired  before  he  had  made  his  very  important 
discovery  ;  but  he  continued  to  experiment  on  his  own  account, 
and  it  was  when  working  independently  that  he  first  tried 
hydrocyanic  acid  gas.  His  success  was  only  referred  to  in  a 
few  lines  as  probable  in  the  late  Professor  Riley's  report  for 
1896,  and  the  Report  of  the  Department  of  Agriculture  for 
1887  is  the  first  in  which  details  of  experiments  are  given. 

Tn  1888  Mr.  Coquillett  tried  fumigation  with  arseniuretted 
hydrogen  gas  for  the  destruction  of  scale  insects,  but  found  it 
less  satisfactory  than  hydrocyanic  acid  gas. 

In  1889  and  1890  the  use  of  the  gas  was  improved  and 
simplified,  and,  in  his  report  for  the  latter  year,  Professor  Riley 
referred  to  the  continued  work  of  Mr.  Coquillett  in  California, 
and  stated  that  arrangements  had  been  so  perfected  that  a  fruit- 
grower could  fumigate  from  thirty  to  forty  trees  in  a  night  with 
one  tent.  Most  large  orchardists,  he  added,  used  six  tents  at 
once,  and  in  one  case  four  men  with  that  number  of  tents 
fumigated  240  trees  in  one  night.  The  reference  to  night 
treatment  indicates  the  discovery  of  the  fact  that  the  foliage  <rf 
trees  is  much  more'  likely  to  be  injured  by  the  gas  when  the 
sun  shines  that  it  is  at  night  or  on  a  cloudy  day.  In  reference 
to  this  point  Professor  Riley  observed  that  in  the  daytime  the 
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light  decomposed  the  gas,  and  converted  it  into  other  gases 
injarioas  to  trees,  but  less  fatal  to  insects  than  hydrocyanic  acid 
gas  ;  also  that  trees  were  less  liable  to  injury  when  more  or  less 
in  a  state  of  rest  than  when  their  functions  were  in  full  activity. 
In  this  report  the  now  notorious  San  Jos6  scale  is  first  noticed 
as  having  been  the  subject  of  experiments,  but  only  by  means 
of  various  washes. 

In  his  report  for  1891  Professor  Riley  stated  that  the  process 
of  treating  trees  with  hydrocyanic  acid  gas  was  being  extensively 
used  in  Southern  California,  not  only  in  the  orange  groves,  but 
also  in  the  nursery,  where  imported  trees  were  subjected  to 
fumigation  to  rid  them  of  insect  pests. 

For  trees  over  12  feet  in  height  a  derrick  was  said  to  be 
necessary  for  putting  up  the  tent  and  removing  it.  The  tent 
was  allowed  to  remain  over  a  tree  for  a  period  varying  from 
fifteen  to  thirty  minutes,  according  to  the  size  of  the  tree ; 
but  the  curious  notion  that  the  size  of  the  tree  should  regulate 
the  time  required  to  kill  the  insects  upon  it  was  found,  of 
course,  to  be  a  mistaken  one. 

The  proportions  of  cyanide,  acid,  and  water  used  at  the  time 
in  question  were  not  the  same  as  they  are  now,  because  unrefined 
cyanide  was  used  then,  and  later  it  was  found  desirable  to  have 
the  refined  and  stronger  quality.  A  table  is  given  in  the  report, 
showing  the  quantities  used  for  trees  of  various  heights ;  but 
the  proper  method  is  to  allow  certain  quantities  per  cubic  foot 
of  space  in  the  tent.  Moreover,  some  varieties  of  trees  and  plants 
will  withstand  a  much  greater  strength  of  gas  than  others. 

According  to  the  Report  of  the  Department  for  1886,  the 
practice  of  fumigating  with  hydrocyanic  acid  gas  at  the  time 
differed  but  little  from  that  of  earlier  years.  It  was  followed  to 
a  great  extent  for  citrous  *  trees  in  Southern  California,  but  not 
widely  elsewhere.  For  deciduous  trees,  excepting  nursery 
stock,  it  had  not  been  found  practicable  to  adopt  the  plan  ex- 
tensively, apparently  because  of  the  breakage  of  twigs  caused  by 
throwing  tents  rapidly  over  them.  Orange  and  lemon  trees, 
with  their  abundant  foliage  and  compact  habit  of  growth,  could 
be  treated  with  a  minimum  of  injury.  The  proportions  of  the 
materials  for  generating  the  gas  used  in  1 896  for  orange  trees 
were  equal  quantities  of  cyanide  and  sulphuric  acid,  and  double 
the  quantity  of  water. 

The  usual  method  of  applying  the  gas  treatment  for  growing 
trees  in  18&6  is  illustrated  on  page  266,  from  an  electrotype, 


>  The  word  "dtrovis*'  is  used  throaghout  this  article  as  an  adjective 
tiniifltlTTg  tbe  oraoge,  lemon^ aQdAUied  fraitsw 
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kindly  supplied  by  the  Department  of  Agriculture  through  the 
agency  of  Mr.  L.  O.  Howard,  Entomologist  to  the  Department. 
The  picture  originally  appeared  in  an  article  on  '^  Insect  Control 
in  California,"  by  Mr.  C.  L.  Marlatt,  First  Assistant  Entomolo- 
gist, in  the  Year-Book  for  1896. 

In  Southern  California,  Mr.  Marlatt  said,  the  work  was 
usnaUy  done  by  contract  under  the  direct  supervision  of  county 
horticultural  commissioners,  who  furnished  tents  and  material  at 
a  nominal  charge,  with  one  experienced  man  to  superintend  the 
work,  and  a  crew  of  four  men  to  operate  the  tents.  The  wages 
of  the  men  were  paid  by  the  owner  of  the  trees.  The  tents 
were  of  two  forms,  sheet  tents  of  octagonal  shape  for  large  trees 
and  bell  tents  for  trees  under  12  feet  in  height.  Two  men 
conld  easily  throw  a  bell  tent  over  a  small  tree,  and  thirty-six 
to  forty  tents  could  be  handled  by  four  men.  They  were 
rapidly  thrown  over  the  trees,  Mr.  Marlatt  added,  the  director 
following  closely,  and  introducing  the  chemicals ;  so  that,  by  the 
time  the  last  tent  had  been  adjusted,  the  first  one  could  be 
removed  to  an  adjoining  tree.  In  this  way  an  experienced 
gang  of  four  men  and  one  director  could  treat  350  to  400  small 
trees  in  a  night  of  eleven  or  twelve  hours,  the  expense,  under 
snch  conditions,  averaging  only  about  id.  a  tree. 

For  large  trees  the  sheet  tents  were  used,  uprights  and 
pulleys  being  employed,  as  shown  in  the  centre  of  the  illustra- 
tion. About  fifty  trees  averaging  30  feet  in  height  could  be 
treated  in  a  night,  at  a  cost  of  about  3^.  2d.  per  tree.  It  was 
not  considered  feasible  to  fumigate  trees  over  30  feet  in 
height. 

The  canvas  of  the  tents  was  sometimes  rendered  sufficiently 
impervious  to  the  gas  by  painting  it  lightly  with  boiled  linseed 
oil ;  bat,  besides  stiffening  it  and  adding  to  its  weight,  the  use 
of  oil  was  open  to  the  further  objection  that  it  led  to  the  canvas 
burning  by  spontaneous  combustion,  unless  it  was  carefully 
wat<shed  until  the  oil  had  dried.  A  much  better  material  for 
the  purpose,  Mr.  Marlatt  said,  was  obtained  by  soaking  in  water 
the  chopped  leaves  of  the  prickly  pear  cactus — ^growing  wild 
in  Southern  California — for  twenty-four  hours,  and  using  the 
liquor. 

Mr.  Marlatt  added  that,  although  the  gas  treatment  was 
probably  the  moat  thorough  of  all  methods  of  destroying  scale 
insects,  complete  extermination  was  very  rare,  and  therefore  it 
had  to  be  repeated  every  two  or  three  years.  In  another  part 
of  his  article  he  describes  some  experiments  with  steam  as 
having  given  good  results,  but  less  complete  than  those  of 
hydrocyanic  acid  gas,  and  under  more  difficult  conditions  of 
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operation.     He  thought,  however,  that  something  practicable 
with  steam  as  an  agent  might  be  accomplished  in  the  fiitare. 

After  1896  the  Year-Books  of  the  Department  of  Agriculture 
ceased  to  contain  the  divisional  reports  published  in  them  up  to 
that  date,  and  such  further  information  as  has  been  given  in 
reference  to  the  gas  treatment  of  insects  has  appeared  in  separate 
bulletins,  excepting  brief  references  included  in  the  miscellaneous 
receipts  for  the  preparation  and  use  of  insecticides  given  in  the 
Year-Books.  In  the  volumes  for  1897  and  1898  it  is  stated 
that  the  proportions  of  the  chemicals  for  generating  hydrocyanic 
acid  gas  are  from  f  oz.  to  1  oz.  avoirdupois  of  refined  potassium 
cyanide  (98  per  cent,  pure),  slightly  more  than  1  fluid  ounce  of 
commercial  sulphuric  acid,  and  3  fluid  ounces  of  water,  to  every 
150  cubit  feet  of  space  enclosed.  These  proportions  are  given  in 
reference  to  growing  fruit  trees  and  nursery  stock.  The  operator 
is  directed  to  place  a  glazed  earthenware  pot  holding  one  gallon 
or  double  that  quantity  on  the  ground  within  the  tent,  putting 
the  water  in  it  first,  next  the  acid,  and  lastly  the  cyanide  in  large 
lumps  (to  delay  the  rapidity  of  the  generation  of  gas),  and 
leaving  the  tents  closed  for  forty  minutes.  The  operation,  it  is 
added,  should  be  carried  out  only  at  night  or  on  a  cloudy  day. 

It  is  curious  that  nothing  is  said  in  these  directions  or  in 
Mr.  Marlatt's  article  as  to  the  precautions  adopted  by  the 
operators  against  the  inhalation  of  the  extremely  poisonous  gas. 
Probably  the  man  who  drops  the  cyanide  into  the  acid  and 
water  performs  the  operation  while  one  portion  of  the  tent  is 
held  open  by  himself  or  an  assistant,  instantly  drawing  back, 
and  dropping  the  canvas  immediately.  It  is  usual  to  have  the 
dose  of  cyanide  in  a  paper  bag,  dropping  the  bag  in  with  its 
contents. 

In  a  "  Farmers'  Bulletin "  on  "  Important  Insecticides," 
written  by  Mr.  Marlatt,  and  issued  by  the  Department  of  Agri- 
culture in  1898,  a  summary  of  his  article,  already  noticed,  cor- 
rected up  to  date,  is  included,  with  illustrations.  In  referring 
to  the  proportions  of  the  materials  for  geflerating  hydrocyanic 
acid  gas,  as  given  above,  the  writer  states  that  a  much  greater 
strength  can  be  employed  for  nursery  trees  when  found  neces- 
sary. The  explanation  is  that  nursery  trees  are  fumigated 
when  in  a  dormant  condition.  Mr.  L.  0.  Howard  informs  me 
that  for  dormant  nursery  stock  the  quantities  of  cyanide,  acid, 
and  water  referred  to  as  used  for  growing  trees  are  applied  in 
every  100  cubic  feet  of  space,  instead  of  150  feet. 

Further  information  kindly  given  by  Mr.  Howard  is  to  the 
effect  that  hydrocyanic  acid  gas  is  now  used  very  generally  in 
the  treatment  of  nursery  stock  in  the  United  States  after  the  trees 
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have  been  dug  up,  and  previous  to  removal  for  transplanting. 
Fumigation  is  done  in  small  houses  built  for  the  purpose,  or  in 
rooms  which  can  be  tightly  closed.  For  established  trees,  he 
adds,  it  haabeen  employed  to  a  considerable  extent  in  Maryland, 
and  to  a  less  extent  in  other  Eastern  States,  as  well  as  generally 
for  citrous  trees  in  California.  But,  in  Mr.  Howard's  opinion, 
for  large  deciduous  trees  fumigation  under  tents  is  not  satis- 
factory ;  and,  as  a  rule,  insect  pests  on  such  trees  can  be  more 
efficaciously  dealt  with  by  spraying. 

It  is  to  be  observed  that  orange  and  lemon  trees  often 
require  to  be  treated  when  in  fruit,  and  washes  at  such  a  time 
would  injure  the  fruit,  whereas  the  gas  does  no  harm  to  it. 
This  explains  why  the  gas  treatment  has  become  common  in 
the  orange  groves  of  California,  and  to  a  less  extent  in  Florida. 

The  latest  publications  of  the  Department  on  fumigation 
with  hydrocyanic  acid  gas  relate  to  its  application  in  green- 
houses, which  will  be  noticed  subsequently. 

Fumigation  in  Maryland. 

Since  the  pioneer  work  of  Mr.  Coquillett  was  completed,  no 
one  has  done  as  much  experimenting  with  hydrocyanic  acid  gas 
as  Professor  W.  Ct.  Johnson,  Entomologist  at  the  Maryland 
Experiment  Station  ;  and,  it  may  be  added,  no  one  else  has 
done  so  much  to  improve  the  method  of  fumigation.  His 
researches,  moreover,  are  of  special  interest  to  English  fruit- 
growers, as  they  have  been  directed  mainly  towards  the  treat- 
ment of  such  fruit  trees  and  bushes  as  are  commonly  gro.vn  in 
this  country.  Professor  Johnson  has  been  most  obliging  in 
answering  inquiries  as  to  his  work,  methods,  and  the  appa- 
ratus used  by  him  in  fumigating  nursery  stock  and  growing 
fruit  trees. 

The  necessity  of  fumigating  fruit  trees  was  first  realised  in 
the  Eastern  States  in  August  1893,  when  the  San  Jos6  scale 
was  found  to  have  gained  a  footing  there  ;  and  the  first  applica- 
tion of  hydnxr^anic  acid  gas  east  of  California  was  made  by 
Mr.  Coquillett  in  a  Virginian  orchard  in  March  1894.  Very 
little  was  done,  Professor  Johnson  says,  towards  perfecting  the 
system  of  application  or  determining  the  physiological  effect  of 
the  gas  upon  deciduous  trees  during  the  next  two  years.  From 
what  he  had  seen  of  the  application  of  the  gas  to  orange  trees 
in  California,  Professor  Johnson  felt  certain  that  it  could  be 
applied,  with  proper  precautions,  to  deciduous  trees  in  the 
Eflust.  Accordingly,  in  the  spring  of  1897,  he  began  a  series  of 
experiments,  on  behalf  of  the  Maryland  Station,  upon  young 
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pear,  apple,  plum,  and  nectarine  trees,  badly  infested  with  scale, 
as  they  came  from  nurseries  or  from  orchards  of  one  year's 
growth.  The  trees  were  treated  in  a  fumigatorium  constructed 
specially  for  the  purpose,  and  afterwards  were  planted  out. 
Not  a  single  living  scale  could  be  found  after  the  operation,  or  a 
year  later,  when  they  had  made  good  growth. 

These  results  were  so  entirely  satisfactory  that  Professor 
Johnson  began  an  extensive  set  of  experiments  upon  bearing 
trees  in  orchards  in  the  following  autumn.  He  set  himself  to 
determine  (1)  the  physiological  effect  of  the  gas  upon  the  trees ; 
(2)  its  effect  upon  the  San  Jos6  scale ;  and  (8)  the  practical  utility 
of  fumigation  in  the  Eastern  and  Southern  States  in  all  descrip- 
tions of  weather  and  at  all  hours  of  the  day  and  night.  The 
results  of  the  several  experiments  are  given  in  a  Bulletin  pub- 
lished for  the  Maryland  Experiment  Station  in  1898. 

In  some  cases  the  foliage  of  the  trees  was  badly  singed,  and 
careful  observations  had  to  be  made  in  reference  to  the  strength 
of  the  gas  and  the  conditions  under  which  it  was  used  in 
order  to  avoid  this  evil.  But,  as  the  fuxictions  of  the  foliage 
had  been  discharged  for  the  season,  less  care  was  necessaiy  tban 
would  have  been  desirable  in  the  spring  or  summer.  It  was 
found  that  the  greatest  injury  was  done  to  the  foliage  while  the 
sun  was  shining,  but  that  the  dormant  leaf  and  fruit-buds  were 
not  injured  «ven  when  the  foliage  had  been  turned  quite  brown 
and  caused  to  fall  quickly;  aJso  that  trees  treated  in  the 
morning  before  or  directly  after  sunrise,  or  immediately  before 
or  just  after  sunset,  had  their  foliage  very  little  affected ;  that 
those  treated  at  night  suffered  no  injury  at  all,  even  when 
double  the  usual  amount  of  gas  was  applied ;  and  that  the 
scale  insects  were  entirely  destroyed  when  the  weather  was 
calm  and  dry,  whether  sunny  or  cloudy.  Windy  or  wet 
weather,  no  doubt,  interfered  with  the  eflSciency  of  the  opera- 
tion. The  conclusion  arrived  at  was  that  no  better  means  of 
destroying  the  scale  insect  than  fumigation  with  hydrocyanic 
acid  gas  could  be  hoped  for. 

This  conclusion  does  not  necessarily  differ  from  that  of  Mr. 
Howard,  to  the  effect  that  large  deciduous  trees  can  be  more 
efficaciously  dealt  with  by  spraying  than  by  fumigation,  as 
none  of  the  trees  in  the  experiments  of  1897  were  described  as 
over  10  feet  in  height. 

It  is  obvious,  however,  that  the  gas  is  equally  effective  upon 
insects,  whatever  the  sizes  of  the  trees  which  they  infest  may 
be,  and  that  the  only  difference  arises  fi^m  the  difficulty  of 
covering  very  large  trees.  It  may  be  said  that  there  is  also 
much  difficulty  in  effectually  spraying  trees  of  great  size,  while 
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it  is  doubtful  whether  all  the  insects  of  any  kind  were  ever 
killed  on  a  tree  of  any  size  by  spraying,  as  they  have  been  re- 
peatedly by  famigation. 

After  testing  various  quantities  of  gas,  Professor  Johnson 
fixed  upon  020  gram  of  cyanide  of  potassium,  98  per  cent, 
pure,  per  cubic  foot,  for  the  outdoor  fumigation  of  deciduous 
fruit  trees  when  in  a  dormant  state.  The  cyanide  should  be 
used  in  small  lumps.  For  every  ounce  by  weight  of  cyanide 
1^  fluid  ounce  of  sulphuric  acid  and  2^  oz.  of  water  are 
required.  The  water  is  first  placed  in  glazed  earthenware  pots, 
the  acid  being  next  added,  and  the  cyanide  in  paper  bags 
dropped  in  last,  after  which  the  tent  is  immediately  closed. 

A  tree  is  left  exposed  to  the  gas  for  at  least  half  an  hour, 
and  for  forty-five  minutes  to  an  hour  when  time  and  other  con- 
ditions permit ;  but  these  figures,  like  those  relating  to  the 
quantity  of  gas,  refer  only  to  trees  in  a  dormant  stage,  or  when 
the  foliage  has  discharged  its  functions  for  the  season. 

In  his  first  trials  Professor  Johnson  used  tents ;  but  he  soon 
became  dissatisfied  with  them,  because  it  is  difficult  to  estimate 
the  cubic  contents  of  a  tent,  while  some  damage  is  occasionally 
done  to  the  twigs  of  trees  in  throwing  tents  over  them  or  in 
uncovering  them.  Accordingly  he  constructed  a  set  of  large 
box-shaped  coverings,  made  of  light  wooden  framework  covered 
with  8-oz.  ducking,  oiled.  These  coverings  are  6  feet 
square  at  the  base  and  8  feet  high,  with  a  hood  extension  of 
7  feet,  so  that,  allowing  2  feet  for  the  bending  of  the  twigs, 
trees  17  feet  high  can  be  fumigated  under  them.  The  cubic 
contents  of  the  box  portion  can  be  easily  worked  out,  and  the 
measurement  of  the  hood  is  known  when  either  wholly  or  half 
extended.  Therefore  any  fruit-grower  can  estimate  the  total 
cubic  contents  with  sufficient  accuracy. 

Each  box  tent  is  so  constructed  that  the  sides  can  be  screwed 
together  first,  and  the  hood  is  then  screwed  on  to  the  top  with 
slats.  When  the  hood  is  not  in  use,  it  falls  inside  the  box. 
The  apparatus  is  taken  from  a  tree  by  means  of  a  mast  and 
gaff,  such  as  one  used  on  sailing  boats,  being  lifted  by  means 
of  a  windlass  and  pulley.  The  entire  tent  weighs  only  135  lb., 
and  costs  in  Maryland  between  4Z.  and  52.,  or  no  more  than  an 
ordinary  large  tent,  while  the  mast  and  rigging  cost  about  21,  IQs. 
With  care  they  will  last  for  many  years.  The  rigging  is  placed 
on  the  running  gear  of  a  farm  cart,  and  drawn  through  an  orchard 
by  hand.  Professor  Johnson  says  that  170  to  200  trees,  15  feet 
to  17  feet  high,  can  be  fumigated  under  the  box  tents  by  three 
men  in  a  day. 

In  March   1898  further  experiments   were  carried   out  on 
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young  plum  trees,  the  standard  quantity  of  gas  (0-20  gram  of 
cyanide  per  cubic  foot  of  space  enclosed)  being  used.  Although 
the  buds  were  just  unfolding  no  injury  was  done  to  them.  Early 
in  June  plum  trees  infested  with  lice  were  fumigated  with  gas, 
0*16  gram  per  cubic  foot  being  used.  The  exposure  was  for  only 
five  totwelveandahalf  minutes,  and,  although  the  sun  wasshining, 
the  foliage,  fully  expanded,  was  not  injured,  while  all  the  lice 
were  killed.  Still  later,  on  July  8,  some  cherry  trees  were  treated 
with  the  same  volume  of  gas  for  five  to  ten  minutes.  The  trees 
were  infested  with  cherry  slugs,  and  only  about  60  per  cent, 
of  them  were  killed  by  an  exposure  of  five  minutes,  while  longer 
exposure  severely  injured  tlie  foliage,  and  destroyed  all  the 
slugs.  This  experiment,  therefore,  was  not  successful.  There 
is  a  great  deal  yet  to  be  done  in  order  to  determine  the  rules 
under  which  fumigation  with  hydrocyanic  acid  gas  can  be 
safely  applied  to  various  kinds  of  trees  and  shrubs  in  different 
stages  of  vegetation. 

The  Fumigation  of  Nursery  Stock. 

Some  of  the  early  experiments  in  the  fumigation  of  nursery 
stock  with  hydrocyanic  acid  gas  have  been  mentioned  incident- 
ally already,  details  being  lefb  for  separate  treatment,  as  this  is 
the  most  important  branch  of  fumigation  so  far  as  hardy  fniit 
trees  and  bushes  are  concerned. 

As  shown  on  a  preceding  page.  Professor  Johnson  began  his 
fumigating  experiments  with  nursery  stock.  They  were  carried 
out,  however,  only  on  a  small  scale  in  the  first  instance,  and 
circumstances  rendered  it  highly  desirable  later  on  to  begin 
some  much  more  extensive  and  varied  trials. 

Some  of  the  American  States,  among  which  Maryland  was 
first,  were  induced  by  the  San  Jos6  scale  scare,  and  the  success 
of  the  gas  treatment,  to  pass  a  law  rendering  tiie  fumigation  of 
nursery  stock  compulsory.  It  became,  therefore,  of  the  utmost 
importance  to  ascertain  the  effect  of  various  densities  of  gas  upon 
-lifferent  kinds  of  nursery  trees  and  bushes.  Accordingly,  after 
some  intermediate  experiments,  in  the  spring  of  1899  Professor 
Johnson  commenced  an  extensive  series  of  experiments,  be- 
ginning with  young  apple  trees. 

On  a  small  scale  nursery  stock  may  be  fumigated  in  boxes 
without  tops,  8  or  10  feet  long,  and  3  to  4  feet  wide 
and  deep,  rendered  gas-proof.  The  young  trees  are  packed  in 
the  box  and  held  in  place  by  cleats,  after  which  the  box  is 
turned  upside  down,  loose  earth  being  got  ready  beforehand 
and  trodden  round  the  edges,  after  the  materials  for  generating 
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the  gas  have  been  introdnced.  For  larger  nurseries  much  larger 
structures  are  needed,  and  there  were  in  Maryland  at  the 
beginning  of  the  present  year  thirty-seven  fumigating  houses, 
through  which  five  to  six  million  trees  can  be  passed  annually. 
Some  houses  will  hold  12,000  to  15,000  trees,  according  to  size, 
and  others  1 ,000  to  1 0,000  each .  One  nurseryman  has  a  fumigat- 
ing house  divided  into  two  compartments,  each  of  which  will  hold 
a  waggon  loaded  with  trees,  as  shown  in  the  accompanying  illus- 


A   LARGE  FUMIGATOBIUM. 


tration.  The  houses  should  be  closely  boarded,  and  lined  inside 
with  thick  building  paper.  They  should  have  flues  in  the  roof  for 
ventilation  after  fumigation  has  been  completed,  and  two  doors 
opposite  to  each  other  for  speedy  airing.  It  is  convenient  to 
have  a  small  room  at  one  end  of  a  fumigating  house,  in  which 
chemicals  and  pots  can  be  stored  ;  and  if  there  be  also  a  second 
small  chamber,  lined  with  paper,  it  can  be  used  for  fumigating 
small  lotB  of  trees. 


Digiti 


zed  by  Google 


274  Fumigation  far  Imect  Pests. 

The  quantity  of  potassium  cyanide  used  as  a  rule  for  fumi- 
gating nursery  stock  in  dormant  condition  is  0*25  gram  per 
cubic  foot  of  space,  with  50  per  cent,  more  sulphuric  acid 
than  cyanide,  and  50  per  cent,  more  water  than  acid.  For 
example,  in  the  large  room  shown  in  the  illustration  on  the 
preceding  page,  there  are  564  cubic  feet,  and  this  multiplied  by 
0-25  indicates  141  grams  of  cyanide.  To  reduce  this  to  ounces, 
the  quantity  is  divided  by  28'35,  making  a  small  iraction  less 
than  5  oz.,  which  is  the  quantity  needed  for  the  room.  Then 
there  would  be  7|  fluid  ounces  of  acid  and  11^  fluid  ounces  of 
water.  For  treating  small  peach  trees,  budded  in  the  preceding 
summer,  the  quantity  of  cyanide  may  l3e  reduced  to  0*18  gram 
per  cubic  foot,  and  the  acid  and  water  in  proportion.  This  also 
is  sufficient  to  kill  woolly  aphis  on  apple  trees,  or  black  aphis  on 
peaches,  with  half  an  hour's  exposure.  Usually  forty-five  minutes 
will  be  found  sufficient  to  kill  any  insects ;  but  trees  in  dormant 
condition  are  not  harmed  if  left  much  longer  exposed  to  the  gas, 
and  commonly  the  last  batch  treated  is  left  in  the  closed  house 
all  night,  without  sufiering  any  injury. 

The  results  of  an  extensive  series  of  experiments  in  showing 
the  maximum  resisting  power  of  each  .of  various  kinds  and 
grades  of  nursery  stock  will  be  issued  in  a  bulletin  by  the 
Maryland  Experiment  Station.  In  some  cases  the  normal 
quantity  of  cyanide  was  increased  threefold,  without  injuring 
apple  trees ;    and  a  trial  of  six  times  the  usual  quantity  pet 

, cubic  foot  of  space  injured  only  one  variety,  probably  througl^ 
some  accidental  circumstance,  as  it  is  quite  as  hardy  as  any  of 
the  other  varieties.  Thus,  while  it  is  difficult  to  kill  insects  on 
growing  trees  in  the  spring  or  summer  without  injuring  the 
foliage,  there  is  hardly  any  risk  of  harming  hardy  fruit  trees 
when  they  are  in  dormant  condition,  as  they  are  when  removed 

.  from  a  nursery  for  transplanting,  ^ 

There  is  no  doubt  that  the  best  way  of  preventing  the  spread 

^  of  injurious  insects  is  by  the  fumigation  of  nursery  stocky  and  a 
good  deal  of  indignation  was  manifested  by  American  fruit- 
growers at  the  end  of  the  last  session  of  Congress  when  it  was 
found  that  a  Bill  rendering  that  operation  compulsory  throughout 
the  country  had  been  shelved  by  means  of  the  lobbying  tactics 
of  a  few  influential  nurserymen.  As  a  rule,  however,  nursery- 
men in  the  United  States,  for  the  satisfaction  of  their  customers, 
are  fumigating  their  trees  before  sending  them  out.  It  would 
be  no  real  hardship  for  the  minority  of  mischievously  neglectful 
men  to  be  compelled  to  fall  into  line  with  their  fellow  nurserymen 
in  a  country  where  scale  insects  are  extremely  common  and 
injurious.    Fumigation  with  hydrocyanic  acid  gas  is  the  cheapest. 
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as  well  as  the  moet  effectual,  process  for  killing  scale  and  other 
insects  on  nursery  stock  yet  discovered. 

At  the  end  of  a  bulletin  on  '*  Nursery  Fumigation,'*  issued 
in  January  last  by  the  Pennsylvania  Department  of  Agriculture, 
Professor  Johnson,  who  had  been  commissioned  to  prepare  it, 
gives  a  list  of  points  to  remember.  Nurserymen  and  others  are 
advised  to  fumigate  all  trees  before  sending  them  away  for 
transplanting ;  not  to  use  gas  stronger  than  that  which  is  gene- 
rated by  0*25  gram  of  cyanide  per  cubic  foot ;  never  to  leave  the 
trees  exposed  to  the  gas  longer  than  an  hour ;  never  to  fumigate 
the  same  trees,  especially  peaches,  a  second  time  (meaning  a 
second  time  shortly  after  the  first);  never  to  fumigate  trees 
when  they  are  thoroughly  wet,  though  they  may  be  damp ;  not 
to  puddle  the  roots  before  the  trees  are  fumigated ;  never  tc 
fumigate  trees  until  the  wood  is  well  matured,  and  the  buds  are 
dormant ;  never  to  fumigate  them  after  the  buds  have  begun  to 
open  in  the  spring,  and  not  to  fumigate  buds,  grafts,  or  scions 
with  more  than  0'16  gram  per  cubic  foot  of  space.  There  are 
also  cautions  against  leaving  the  cyanide  exposed  to  the  air,  or 
where  children  can  reach  it,  against  allowing  the  residue  to 
remain  long  in  a  jar,  against  emptying  the  residue  where 
children  (he  might  have  added,  or  fowls  or  other  creatures)  can 
get  at  it,  against  putting  a  fresh  charge  into  a  jar  containing 
residue,  against  the  use  of  metal  vessels  for  the  acid  or  the 
mixture,  against  leaving  the  door  of  the  fumigatorium  open  a 
moment  after  the  cyanide  has  been  dropped  into  the  jars,  and 
against  allowing  anyone  to  go  close  to  the  door  or  to  open  it  or 
enter  the  house  before  the  ventilators  and  doors  have  been  open 
for  a  quarter  of  an  hour. 

It  is  easy  to  make  arrangements  for  suspending  the  bags  of 
cyanide  over  the  jars,  and  lowering  them  into  the  acid  and 
water  by  means  of  strings  worked  from  the  outside  of  the  house. 
With  ordinary  care,  the  process  may  be  and  is  used  with  perfect 
safety. 

Fumigating  in  Greenhouses. 

The  use  of  hydrocyanic  acid  gas  for  the  destruction  of  differ- 
ent insects  on  various  kinds  of  plants  in  greenhouses  is  becoming 
more  and  more  common  in  the  United  States,  under  the  advice 
of  experts  as  to  the  strength  of  gas  to  be  employed  for  each 
kind  of  plant.  In  the  course  of  their  investigations  into  the 
diseases  of  greenhouse  plants,  Messrs.  Woods  and  Dorsett,  of 
the  Division  of  Vegetable  Physiology  and  Pathology  in  the  De- 
partment of  Agriculture,  found  it  necessary  to  destroy  the 
insects   living   upon   plants   under  observation,   and   for   this 
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purpose  they  used  hydrocyanic  acid  gas.  The  experience  they 
thus  obtained  led  to  their  being  commissioned  to  prepare  a 
circular  for  the  Division  of  Entomology,  issued  in  1899. 

In  this  circular  the  writers  explain  that,  although  the  gas 
had  been  occasionally  tried  in  greenhouses  before  they  carried 
out  their  experiments  in  1895,  it  was  not  recommended  because, 
owing  to  the  lack  of  knowledge  as  to  the  strength  in  which  it 
should  be  employed  for  various  plants,  a  good  deal  of  injury 
was  done.  Their  careful  and  systematic  experiments  showed 
that,  as  a  rule,  plants  were  less  injured  by  a  short  exposure  to  a 
relatively  large  amount  of  gas  than  by  a  long  exposure  to  a 
comparatively  small  volume,  while  the  strong  dose  applied  for  a 
short  time  was  the  more  effective  in  the  destruction  of  insects* 

Different  kinds  of  plants  were  found  to  vary  greatly  in  their 
power  of  withstanding  the  poison,  and  some  details  are  given, 
for  which  readers  may  be  referred  to  Circular  37,  Division  of 
Entomology,  Department  of  Agriculture,  Washington,  1899. 

Among  the  pests  destroyed  were  leaf-eating  larvae  of  various 
kinds,  slugs,  millipedes,  lice,  cut-worms,  and  mealy  bugs.  Un- 
fortunately the  red  spider,  the  worst  of  all  hothouse  pests,  in 
our  own  country  at  any  rate,  was  not  entirely  destroyed  by  a 
single  application  of  the  gas,  and  two  or  three  fumigations  at 
intervals  would  be  necessary  to  clear  a  house  of  this  enemy,  even 
if  complete  success  could  thus  be  attained.  Further  experiments 
are  required  in  this  direction. 

The  writers  state  that  the  gas  has  been  used  successfully  for 
mealy  bugs  on  '*  grapes  under  glass  "  in  New  Zealand,  without 
injury  to  the  "  plants."  It  is  not  clear,  however,  whether  the 
word  "  grapes  "  in  this  case  is  not  used  to  mean  vines,  and  it 
is  important  to  learn  whether  the  gas  would  injure  the  fruit  in 
any  or  all  of  its  stages.  Professor  Johnson  is  of  opinion  that  it 
would  not  have  any  injurious  effect  upon  the  grapes ;  but  in 
this  case  his  opinion  is  not  based  upon  experience. 

Some  fear  having  been  expressed  by  an  extensive  hothouse 
owner  in  England  as  to  the  possibility  of  the  gas  condensing 
upon  fruit  or  foliage,  and  being  dangerous  to  consumers  of  fruit  or 
workers  among  the  foliage  of  various  plants,  Professor  Johnson 
states  that  the  gas  does  not  condense,  and  that  there  is  no 
danger  whatever  in  the  directions  referred  to. 

Messrs.  Woods  and  Dorsett  recommend  the  use  of  one  jar  to 
every  50  feet  run  of  a  hothouse,  but  do  not  mention  the  width. 
They  also  caution  operators  to  use  the  string  arrangement 
already  noticed  for  dropping  the  cyanide  into  the  jars.  The 
cubic  contents  of  a  house  should  be  carefully  determined,  and  it 
should  be  made  as  nearly  gastight  as  possible.     It   is  a  good 
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plan  to  water  the  onteide  of  the  house,  as  the  water  closes  many 
cracks.  Operations  should  be  carried  on  after  dusk,  and  it 
should  be  arranged  that  the  ventilators  can  be  opened  by  a 
string  or  wire  from  the  outside  when  the  fumigation  has  been 
completed.  No  one  should  enter  the  house  until  the  ventilators 
have  been  open  at  least  half  an  hour.  It  may  be  added  that 
the  doors  also  should  be  opened. 

The  latest  reference  to  this  subject  published  by  the 
department  is  a  report  on  experiments  with  the  gas  in  green- 
houses for  the  extermination  of  mealy  bugs  and  other  insect 
pests,  by  Mr.  H.  D.  Hemenway,  given  in  Bulletin  22,  New 
Series,  Division  of  Entomology,  1,900.  The  details  are  too 
voluminous  to  be  repeated  in  this  article ;  but  most  of  the 
experiments  were  entirely  successful,  several  descriptions  of 
insects  on  a  great  variety  of  plants  being  destroyed  without 
injury  to  the  plants.  Messrs.  Galloway,  Woods,  and  Dorsett, 
however,  to  whom  the  report  was  submitted  by  the  Division  of 
Entomology,  append  a  disquieting  statement  of  opinion,  to  the 
effect  that  plants  not  injured  in  one  part  of  the  country  and  at  a 
particular  season  would  not  necessarily  be  unharmed  in  another 
district  or  at  a  different  time.  Apparently,  then,  a  great  deal 
more  research  will  be  necessary  before  the  fumigation  of  hot- 
honses  with  hydrocyanic  acid  gas  can  be  safely  practised  on  a 
large  scale,  without  small  preliminary  local  and  seasonal  trials 
on  each  description  of  plant  to  be  treated. 

The  Use  of  the  Gas  in  Corn  Granaries,  Mills, 

AND   OTHER   BuiLDINGS. 

In  the  Rural  New  Yorker  of  February  10,  1900,  Professor 
Johnson  descrifaaa  his  discovery  of  the  efficacy  of  hydrocyanic 
acid  gas  for  the  destruction  of  weevils  and  other  pests  in  com 
granaries  and  flour  mills.  In  showing  a  nurseryman  how  to 
generate  the  gas,  it  occurred  to  him  that,  rather  than  waste  it, 
he  would  use  it  in  a  granary  where  insects  were  secluded  in 
cracks  and  crevices.  After  the  operation,  the  first  thing  to 
meet  the  eye  was  a  dead  mouse,  and  further  inspection  showed 
that  the  floor  in  many  places  was  literally  covered  with  the  dead 
bodies  of  the  saw*toothed  grain  moth  (Sylvanus  surinamensis). 
This  was  the  origin  of  systematic  experiments  in  mills  and 
granaries,  the  first  of  which  was  carried  out  by  Professor  Johnson 
in  a  three-storey  brick  mill  in  Pennsylvania  in  June  1899.  This 
mill  was  badly  infested  with  the  weevil.  The  next  trial  was  in 
a  mill  overrun  with  the  flour  moth.  In  both  cases  the  owners 
declared  that  the  trials    were    completely    successful.      The 
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quantity  of  cyanide  used  was  0'2  gram  per  cubic  foot  of  space, 
as  in  fumigating  outdoor  fruit  trees,  and  the  acid  and  water 
were  used  in  the  proportions  already  given  in  relation  to 
cyanide. 

In  fumigating  a  building  of  more  than  one  storey,  the  top 
floor  should  be  treated  first,  as  the  gas  rises.  After  the  charge 
has  been  set  on  the  top  floor,  the  operator  should  descend 
quickly  and  treat  the  next,  and  so  on  till  he  has  done  the  lowest 
floor. 

Dr.  Townsend,  State  Pathologist  for  Maryland,  who  has  in- 
vestigated the  subject,  declares  that  there  is  not  the  slightest 
danger  of  the  contents  of  mills  or  granaries  being  harm^  for 
either  edible  or  germinative  purposes  by  the  gas. 

Buildings  have  also  been  cleared  of  rats  and  of  the  parasites 
of  fowls  and  human  beings  by  the  application  of  hydrocyanic 
acid  gas,  which  is  employed  regularly  in  South  Africa,  Professor 
Johnson  states,  to  destroy  bed-bugs  in  railway  carriages. 


FUMIOATION   WITH   BISULPHIDE   OF   CaRBON. 

The  vapour  of  bisulphide  of  carbon  *  has  been  successfully 
tried  to  destroy  insects  on  low-lying  plants  or  underground  in 
the  United  States.  Boxes  have  been  placed  over  melons  and 
squashes,  with  a  saucer  containing  one  or  two  teaspoonfals  of 
this  volatile  liquid,  to  destroy  lice.  The  vapour  has  also  been 
used  successfully  for  the  fumigation  of  sweet  potatoes  infested 
with  the  root-borer  (Cylas  formicarius).  For  insects  attacking 
the  roots  of  plants  it  is  the  most  effective  of  known  remedies,  as 
its  fumes,  which  are  deadly,  sink  in  the  soil  when  it  is  poured 
into  a  hole  and  covered  over.  For  root-lice  of  vines,  apple  trees, 
and  other  fruit  trees  or  bushes  ^  oz.  of  the  bisulphide  is  put  into 
holes  made  with  an  iron  rod,  10  to  16  inches  deep,  1^  fooiapart, 
and  not  closer  to  the  trunk  than  1  foot.  For  root  maggots  a 
hole  2  to  3  inches  from  a  plant  will  suffice.  It  is  used  sdso  for 
grain  insects,  distributed  in  shallow  dishes  placed  over  the  bins, 
which  are  covered  with  oilcloth  to  retain  the  vapour.  The  bi- 
sulphide is  applied  at  the  rate  of  1  lb.  per  ton  of  grain  to  be 
fumigated.  Bins  or  buildings  are  kept  closed  for  twenty-four 
to  thirty-six  hours,  and  afterwards  aired  well.  This  gas  is 
highly  explosive,  and  care  must  be  taken  not  to  let  a  light,  or 
even  a  lighted  pipe,  cigar,  or  cigarette  be  taken  near  it. 


*  See  the  report  'of  the  Zoologist  on  the  nse  of  bisulphide  of  carbon 
Appendix,  p.  Ixiii.— Ed. 
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Fumigation  Regulations  in  Canada. 

In  April  1899  an  Act  was  passed  by  the  Legislature  of 
Ontario  rendering  compulsory  the  fumigation  with  hydrocyanic 
acid  gas,  of  all  nursery  stock,  excepting  evergreens,  strawberry 
plants,  bulbs,  and  bedding  plants.  The  measure  is  described 
as  "  An  Act  to  Prevent  the  Spread  of  the  San  Jos6  Scale.*'  The 
importation  into  the  province  of  any  plant  infested  with  scale 
is  prohibited,  and  the  owners  of  nurseries  are  forbidden  to  send 
any  stock  out  of  their  nurseries,  other  than  the  excepted  kinds, 
without  fumigation  with  hydrocyanic  acid  gas.  Inspectors  were 
appointed  to  administ^er  the  Act,  and  it  is  provided  that  if 
an  inspector  finds  scale  in  any  nursery  and  reports  it  to  the 
Minister  of  Agriculture,  the  Minister  may  prohibit  the  owner 
of  the  nursery  from  sending  any  plant  out  of  it  until  the 
inspector  has  reported  that  such  removal  can  be  made  with 
safety  to  the  public  interest.  Moreover,  if  an  inspector  finds 
scale  in  several  parts  of  an  orchard  or  collection  of  trees  or 
plants,  and  reports  that  it  is  desirable  to  destroy  such  stock,  the 
Minister  may  send  a  second  inspector,  and  if  he  confirms  the 
judgment  of  the  first,  may  direct  the  destruction  of  all  the  trees 
or  plants,  paying  as  compensation  a  sum  not  exceeding  one- 
fourth  of  the  value  of  the  stock  destroyed ;  provided  that  no 
compensation  is  to  be  paid  for  any  tree  or  plant  imported  within 
one  year  of  the  period  of  examination.  Anyone  suspecting  that 
a  plant  or  tree  in  his  possession  is  infested  with  the  San  Jos6 
scale  is  required  to  report  his  suspicion  to  the  Minister  of 
Agriculture. 

Previous  to  the  passing  of  the  Act,  Professor  William  Loch- 
head,  of  the  Biological  Department  of  the  Ontario  Agricultural 
College  at  Guelph — to  whom  I  am  indebted  for  much  informa- 
tion as  to  fumigation  .  in  Canada — visited  Maryland  and 
Washington,  by  direction  of  the  Minister  of  Agriculture,  for  the 
purpose  of  inquiring  into  the  merits  of  the  treatment  of  nursery 
stock  pursued  in  parts  of  the  United  States.  He  saw  the  tent 
system  of  fumigating  trees  in  the  open,  and  came  to  the  con- 
clasion  that  it  would  not  be  practicable  in  Ontario,  as  the 
infested  trees  in  that  province  are  much  larger  than  those  which 
he  saw  treated  in  the  United  States,  and  the  tents  would  be  too 
difficult  to  handle  and  too  expensive  to  fill.  Consequently,  he 
says,  fumigation  in  Ontario  is  applied  to  nursery  stock  only, 
nothing  having  been  done  in  the  line  of  outside  treatment. 
Moreover,  the  gas  is  used  only  for  the  San  Jos6  scale,  though, 
indirectly,  much  benefit  is  efiected  by  the  destruction  of  many 
other  insects  also. 
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In  tlie  Annual  Report  of  the  Ontario  Agricultural  Ck>llege 
for  1899,  Professor  Lochhead  states  that,  on  the  passing  of  f^e 
Fumigation  Act,  he  was  directed  to  take  charge  of  the  work  of 
inaugurating  the  system  in  specially  constructed  and  air-tight 
buildings.  With  the  assistance  of  Professors  Harrison,  Rejmolds, 
and  Shuttleworth,  all  the  nurseries  in  Ontario  were  visited,  and 
nurserymen  were  instructed  how  to  build  suitable  fumigating 
houses,  and  how  to  use  the  gas.  The  chemicals  required  were 
sent  from  the  college.  Nearly  a  taonth  in  the  spring  was 
occupied  in  the  inspection  of  nurseries,  and  a  considerable  time 
during  the  autumn  in  the  fumigation  of  nursery  stock. 

In  an  illustrated  pamphlet,  entitled  '^  The  San  Jo86  and 
other  Scale  Insects,"  written  by  Professor  Lochhead,  and  issued 
in  March  lai3t  by  the  Ontario  Department  of  Agriculture  "  for 
the  use  of  fruit-growers  and  scale  inspectors,"  full  information  is 
given  as  to  the  probable  original  home,  spread,  destruotiveness, 
and  life  history  of  each  of  these  pests,  and  as  to  the  treatment 
recommended  for  them.  In  this  treatise  it  is  stated  that  the 
San  Jos6  scale  has  been  found  on  white  and  black  currants  ;  on 
some  forest  trees,  including  the  elm,  basswood,  white  ash, 
mountain  ash,  birch,  and  willow ;  also  on  rhubarb,  hemp,  the 
sunflower,  the  rose,  the  spiraea,  and  several  weeds. 

According  to  Professor  Johnson,  there  were  seventy 
fumigating  houses  in  operation  in  Ontario  at  the  beginning  of 
the  present  year. 

The  Gas  Treatment  in  Cape  Colony. 

The  Cape  was  the  pioneer  of  British  Colonies  in  the  work 
of  fumigation  with  hydrocyanic  acid  gas.  From  a  report  on 
*'Gas  Treatment  for  Scale  Insects,"  prepared  in  1897  by  Mr. 
Lounsbury,  Government  Entomologist,  for  the  Uorticaltural 
Board,  and  obligingly  sent  to  me  with  other  sources  of  informa- 
tion by  the  Cape  Department  of  Agriculture,  fumigation  was 
introduced  in  the  colony  in  1893  or  1894.  Mr.  P.  J.  lillie, 
who  had  visited  California  as  a  delegate  of  the  Cape  Government 
in  the  former  year,  to  acquire  information  useful  to  fruit-growers, 
had  a  few  tents  prepared  shortly  afler  his  return,  and  fully 
demonstrated  the  superiority  of  fumigation  to  spraying.  In 
March  1896  the  Horticultural  Board  resolved  to  endeavour  to 
popularise  the  gas  treatment  by  applying  funds  placed  at 
its  disposal  by  the  Cape  Parliament  to  extensive  demonstrations. 
Accordingly,  with  the  permission  of  the  Department  of  Agricnl- 
ture,  the  Government  Entomologist  was  instructed  to  fumigate  the 
citrous  orchards  of  Wellington.     These  orchards  were  serioasly 
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infested  with  scale  insects,  and  during  three  months  ending 
with  November  1896  about  2,000  trees  were  treated  on  twenty- 
three  farms  at  the  nominal  charge  of  Sd,  per  tree,  which  was 
increased  afterwards  to  6d.  for  a  iTee  nnder  8  feet  in  height,  and 
Is.  for  each  loftier  tree.  Other  districts  of  the  Cape  were 
visited  subsequently,  and  over  6,000  trees  had  been  fumigated 
when  Mr.  Lonnsbury  wrote  his  report. 

The  tent  system  was  used  in  these  experiments,  and  when 
the  gas  was  applied  in  sufficient  strength  and  under  a  tight 
tent,  every  scale  insect  appeared  to  be  destroyed.  The  results, 
however,  were  not  uniformly  successfal,  though  the  unlocked 
for  result  of  the  destruction  of  eggs  as  well  as  insects  was 
attained  in  treating  trees  suffering  from  the  purple  scale.  In 
this  connection  it  is  stated  that,  in  the  fumigating  chamber 
owned  by  the  Department  of  Agriculture  in  Cape  Town,  gas 
sufficiently  strong  killed  every  kind  of  scale  insect  and  every 


Notwithstanding  the  efficacy  of  the  gas  treatment,  it  was 
found  impossible  to  exterminate  the  red  scale  where  it  had 
long  been  established,  as  it  infests  fruit  trees  other  than  those 
of  the  citrous  species,  and  many  garden  plants  and  ornamental 
trees  as  well,  so  that  even  when  the  citrous  trees  were  cleansed, 
they  were  certain  to  be  re-infested  sooner  or  later. 

In  March  1896  a  proclamation  by  the  Governor  of  the 
Cape  was  issued,  prohibiting  the  importation  of  grape  vines 
or  cuttings,  except  by  the  Government  under  precautionary 
measures;  all  stone-fruit  trees,  scions,  cuttings,  grafts,  roots, 
seeds,  or  fruit  from  the  United  States  or  Canada ;  and,  except 
subject  to  inspection  previous  to  landing,  all  trees  and  plants 
other  than  those  absolutely  prohibited,  and  all  fruit,  tubers,  roots, 
bnlbs,  or  portions  thereof.  In  the  event  of  any  noxious  insect 
or  plant  disease  being  detected  on  such  inspection,  it  was 
ordered  that  the  infested  imports  and  packages  containing 
them  should  be  disinfected  by  the  examining  officer,  or  destroyed 
if  the  disinfection  was  not  considered  effectual.  Nothing  of  the 
kind  was  to  be  landed  without  a  certificate  from  the  examining 
officer. 

From  a  notice  promulgated  by  the  Department  of  Agri- 
culture in  March  1898,  it  is  obvious  that  the  method  of  dis- 
infection adopted  by  the  inspectors  was  that  of  fumigation,  as 
this  document  sets  forth  that  storage  accommodation  for  trees, 
plants,  fruit,  &c.,  awaiting  examination  and  fumigation,  was 
provided  by  the  Government.  A  scale  of  charges  for  fumiga- 
tion, to  be  paid  by  the  consignee,  was  appended  to  this  docu- 
ment. It  is  of  interest  to  notice  also  the  following  statement : 
VOL,  XI.  T.S.— 42  u 


Digiti 


zed  by  Google 


282  Fumigation  for  Insect  Pests. 

*^  Chemical  analysis  has  shown  that  all  traces  of  the  gas  used  for 
fumigating  disappear  within  a  few  days,  and  that  dormant 
deciduous  trees  and  fruits  are  not  injured  by  the  treatment." 
Apparently,  then,  there  is  no  danger  in  consuming  fruit  that 
has  been  subjected  to  the  deadly  hydrocyanic  acid  gas. 

In  his  Report  for  1898,  issued  by  the  Department  of  Agri- 
culture in  May  1899,  Mr.  Lounsbury  refers  to  the  import 
restrictions  as  having  shielded  the  colony  from  many  foreign 
pests.  But  he  urges  the  necessity  of  internal  regulations  also, 
and  regrets  the  failure  of  efforts  to  pass  a  measure  known  as  the 
Plant  Disease  and  Insect  Pest  Bill,  in  1895,  and  of  an  att^npt 
to  introduce  the  Nurseries'  Inspection  and  Quarantine  Bill, 
drafted  by  the  Horticultural  Board,  with  his  assistance,  and 
approved  by  the  fruit-growers  at  their  annual  congresses  iu 
1897  and  1898,  Mr.  Lounsbury  further  points  out  that  the 
restrictions  referred  to  above  relate  only  to  imports  by  sea,  and 
that  there  are  no  safeguards  against  the  introduction  of  infested 
or  diseased  products  from  other  States  in  Africa,  which  have  no 
protection  against  foreign  pests.  Similar  regulations  to  thoee 
of  Cape  Colony  are  contemplated  in  Natal,  but  had  not  been 
brought  into  operation  when  my  latest  information  was  received. 

With  respect  to  orchard  fumigation,  Mr.  Lounsbury  re- 
ported that  it  had  made  a  good  deal  of  progress,  co-operative 
fumigating  clubs  having  been  formed  among  fruit-growers, 
assisted  by  a  grant  from  the  Cape  Government  of  25Z.  eAch  to- 
wards an  outfit.  The  number  of  trees  known  to  have  been  treated 
during  the  year  was  24,000,  and  it  was  supposed  that  others 
might  have  escaped  attention.  Some  progress  had  also  been 
made  in  the  fumigation  of  nursery  stock  in  chambers  or  brick 
vaults. 

FRurr  FcxMiGATioN  IN  New  Zealand. 

New  Zealand  appears  to  have  been  the  first  Australasian 
colony  in  which  fumigation  with  hydrocyanic  acid  gas  was  tried. 
In  his  Report  to  the  Secretary  of  Agriculture  for  1895-96  Mr. 
T,  W.  Kirk,  Government  Biologist,  referred  to  some  experi- 
ments with  this  gas  carried  out  by  Mr.  L.  Hanlon,  of  Whangerd, 
formerly  Government  Pomologist,  for  the  purpose  of  killing 
mealy  bugs  in  vineries.  Hothouse  grape-growers  were  almosfe 
in  despair,  Mr.  Hanlon  stated,  in  consequence  of  the  ravages 
of  this  pest,  and  he  suggested  the  gas  treatment.  Two  of  the 
largest  grape-growers  adopted  the  advice,  and  experiments  were 
carried  out  on  a  small  scale,  and  with  weak  gas  at  first.  At 
last  a  house  containing  24,000  cubic  feet  was  fumigated  with 
gas  produced  from  6  lb.  of  potassium  cyanide^  7^  lb.  of  sulphuric 
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acid,  and  7^  lb.  of  water.  The  same  quantity  of  cyanide  as  of 
each  of  the  other  materials  was  applied ;  but,  owing  to  hurry  to 
get  out  of  the  way  of  the  fumes,  the  quantity  dissolved  was  only 
6  lb.  As  the  result  was  "  very  satisfactory,"  it  may  be  assumed 
that  the  grapes  were  not  injured,  though  all  the  mealy  bugs, 
except  a  few  shielded  by  the  bark  of  vines,  were  killed.  Un- 
fortunately, the  stage  which  the  grapes  had  reached  is  not 
stated.  Mr.  Hanlon  recommends  the  fumigation  of  vineries 
with  ^  oz.  of  98  per  cent,  cyanide,  ^  oz.  of  sulphuric  acid,  and 
^  oz.  of  water  per  100  cubic  feet.  The  work  should  be  done  at 
dusk,  the  houses  remaining  closed  for  the  night.  As  many 
separate  jars  are  desirable  as  are  required,  allowing  2^  oz.  of 
each  ingredient  per  jar.  If  the  house  is  badly  infested,  it  will 
require  a  second  fumigation  to  destroy  bugs  hatched  from  eggs 
existing  when  the  first  treatment  was  carried  out.  If,  however, 
the  second  administration  of  gas  is  effected  before  the  insects 
are  mature  enough  to  lay  eggs,  it  should  effectually  clear  the 
house  for  the  season. 

But  it  is  chiefly  for  securing  New  Zealand  fruit-growers 
against  scale  insects  on  fruit  from  abroad  that  the  gas  treatment 
is  adopted  in  the  colony.  In  1897  Mr.  Kirk  recommended 
that  the  regulations  for  the  inspection  of  imported  fruit,  carried 
out  for  some  years,  should  be  increased  by  the  addition  of 
orders  for  the  treatment  of  imported  citrous  fruit  found  infested 
with  scale  insects.  The  suggestion  was  at  once  adopted,  Orders 
in  Council  being  issued  prohibiting  the  importation  of  plants 
and  fruit  affected  by  any  species  of  scale  insect  or  by  Queensland 
fruit-flies ;  also  of  vine  cuttings  infested  with  the  phylloxera,  and 
fruit  attacked  by  the  codlin  moth.  In  his  Eeport  for  1898-99 
Mr.  Kirk  states  that  fumigating  sheds  were  being  erected  at 
Auckland,  Wellington,  Christchurch,  and  Dunedin,  and  in 
these  fiTiit  infested  with  scale  insects  has  since  been  fumigated 
with  hydrocyanic  acid  gas.  Mr.  Kirk  adds  that  the  fruit  is  not 
injured  by  the  treatment.  Indeed,  it  is  greatly  improved  in 
appearance. 

It  was  further  intended,  Mr.  Kirk  proceeded  to  remark,  to 
admit  fruit  and  plants  from  Australia  with  a  Government 
certificate  declaring  that  they  have  been  properly  treated  with 
the  gas  before  being  shipped  to  New  Zealand. 

The  Fomiqation  of  Imported  Plants  and  Trees  in 
Victoria. 

In  reply  to  an  inquiry  sent  to  the  Secretary  for  Agriculture 
in  Victoria,  I  have  been  favoured  with  the  statement  that  only 
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imported  plants  and  trees  are  treated  with  hydrocyanic  acid  gas 
in  that  colony.  For  this  purpose  a  famigating  house  has  been 
constructed  by  the  Department  of  Agriculture  in  the  Horti- 
cultural Gardens  under  its  control.  Trees  in  orchards  are  not 
treated,  chiefly  because  of  the  expense.  Imported  fi*nit  is 
inspected,  and,  if  found  diseased  with  fungi  or  infested  with 
scale  or  other  insects,  is  rejected  or  destroyed.  It  is  not 
fumigated,  the  Secretary  for  Agriculture  says,  for  many  reasons, 
the  chief  of  which  is  that  to  admit  it  subject  to  such  treatment 
might  make  Victoria  a  dumping  ground  for  diseased  and  dirty 
fruit. 

Under  the  Vegetation  Diseases  Act  of  1896  the  Governor 
has  power,  by  proclamation,  to  regulate  or  prohibit  the  im- 
portation of  trees,  plants,  fruit,  or  vegetables. 


The  Treatment  of  Expobted  Fkuit  in  New  South 
Wales. 

Information  obligingly  furnished  by  the  Department  of 
Mines  and  Agriculture  of  New  South  Wales  is  to  the  effect  that 
the  fumigation  of  imported  fruit  and  nursery  stock  is  not  com- 
pulsory in  that  colony,  but  that  other  colonies  require  such 
stock  and  citrous  fruits  produced  in  New  South  Wales  to  be 
fumigated  before  it  is  exported  to  them. 

In  the  communication  was  enclosed  a  copy  of  instructions 
from  the  Minister  for  Mines  and  Agriculture,  apparently  carried 
in  the  autumn  of  1891,  as  follows,  in  reference  to  the  fumigation 
of  fruit  for  export : — 

1.  Anyone  who  wishes  to  erect  a  chamber  or  building  for  the  fumigating 
of  fruit  is  requested  to  give  notice  to  the  Under-Secretary  for  Agricalture, 
who  will  take  steps  to  see  that  the  chamber  or  building  is  properly  oon* 
structed. 

2.  When  it  is  required  to  fumigate  fruit  for  export  twenty-feur  honia^ 
notice  must  be  given  to  the  Under-Secretary. 

3.  The  operation  of  fumigating  must  be  conducted  under  the  control  of 
an  officer  authorised  by  the  Minister  for  A.griculture. 

4.  The  fumigating  chamber  may  be  made  of  any  convenient  eiae  or 
material,  the  essential  point  being  that  it  shall  be  capable  of  bdng  cloeed 
absolutely  air-tight  and  provided  with  a  flue -pipe  in  the  rooi  which 
can  be  opened  or  closed  to  allow  of  the  escape  of  the  gas  after  fumigatioD. 
The  flue  must  be  provided  with  a  box  or  chamber  to  contain  caustic  aoda 
or  potash  to  destroy  the  gas. 

The  door  of  the  fumigating  chamber  must  be  provided  with  a  shutter 
or  sliding  nanel  in  the  lower  portion. 

Door,  flue,  and  shutter  must  all  be  made  to  close  absolutely  air-tight. 

NoTB. — A  good  model  for  such  a  chamber  may  be  seen  at  the  A^- 
€ultuial  Museum  in  the  Domain. 
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This  is  followed  by  full  directions  for  fumigating  with  hydro- 
cyanic acid  gas. 

In  the  official  AgricvUural  Gazette  of  Neio  South  Wales 
for  October  1898,  Mr.  P.  B.  Guthrie  described  some  suc- 
cessful experiments  with  hydrocyanic  acid  gas  for  the 
destruction  of  scale  on  oranges,  lemons,  and  apples.  The  fruit 
was  not  injured,  whereas  oranges  fumigated  with  sulphur  fumes 
were  spoiled  for  market. 

Early  Expebiments  in  South  Australia. 

Mr.  George  Quinn,  Inspector  of  Fruit  in  South  Australia, 
began  a  series  of  experiments  in  the  fumigation  of  citrous  trees 
under  tents  with  hydrocyanic  acid  gas  at  Adelaide  as  early  as 
August  1896.  The  results  were  highly  satisfactory  when  the 
trees  were  treated  in  darkness,  and  moderately  so  when  the 
work  was  done  on  a  cloudy  day. 

In  the  Report  of  the  Minister  of  Agriculture  for  1898-99, 
Mr.  Quinn,  in  his  divisional  contribution,  stated  that,  on  his 
suggestion,  a  fumigating  house  had  been  erected  at  Port 
Adelaide,  for  the  purpose  of  destroying  the  scale  insects  invari- 
ably found  in  cargoes  of  fruit  from  southern  Europe.  After  July  1, 
1899,  he  added,  all  imported  plants  would  be  fumigated,  their 
introduction  being  limited  to  Adelaide  and  Port  Adelaide. 

Hothouse  Fumigation  in  Prance. 

For  information  as  to  the  extent  to  which  fumigation  is 
carried  on  in  France  I  am  indebted  to  the  courtesy  of  Messrs. 
Vilmoiin,  Andrieux,  &  Co.,  of  Paris.  Their  communication  is  so 
interesting  that  it  is  best  given  in  their  own  words : — 

In  thiB  coantry  fumiffations,  as  far  aa  known  to  us,  are  almost 
altogether  confined  to  ho&ouses.  Experiments  in  the  open  ground,  like 
those  we  have  seen  described  in  the  American  papers,  have  not  been 
attempted  here,  as  far  as  we  can  ascertain,  nor  does  it  appear  that  there  is 
a  great  need  for  them,  which  to  some  extent  may  be  ascribed  to  climatic 
circamstances.  In  fiftct,  the  fearful  ravages  of  some  pests,  as  reported  in 
the  American  papers,  are  almost  unknown  here,  and  even  in  glass-houses 
the  destruction  of  insect  pests  or  micro-organisms,  seems  to  be  far  less 
imperative  with  us  than  it  appears  to  be  in  England. 

In  France,  the  solid  and  the  liquid  residue  of  tobacco,  which  can  easily 
be  procured  at  acceptable  prices  from  the  Government  manufacturers,  are  the 
materials  most  used  in  hothouses,  both  being  burned  so  as  to  produce  the 
largest  amount  of  vapour.  But  the  liquid  residue,  or  juice  of  tobacco,  is  also 
largely  used  for  spraying  both  indoors  and  out  of  doors.  Sulphate  of  iron 
aoa  sulphate  of  copper,  Bordeaux  mixture,  &c.,  are  very  largely  employed 
for  spraying  a  number  of  plants,  trees,  vines,  whole  crops,  &c.,  but  this  does 
not  appear  to  come  within  the  scope  of  your  inquiry. 

As  regards  carbon  bisulphide,  tnis  has  been  repeatedly  reconmended  for 
tiie  phylloxera  and  other  ipsects,  and  it  appears  to  {lave  proved  successful 
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in  many  cases ;  however,  its  use  does  not  spread  much,  as  far  as  we  liave 
heard,  probably  on  account  of  the  complication  resultinff  from  the  sterilisa- 
tion of  the  soil,  through  the  destruction  of  all  the  microoes,  useful  ones  and 
others  alike,  reached  by  the  vapours  of  the  drug.  The  latter  is  mostly 
used  in  direct  underground  injections,  but  also  to  a  limited  extent,  in  the 
shape  of  capsules  of  various  sizes,  which  are  easier  to  deal  with,  can  readily 
be  procured,  but  are  much  deazen 

Fumigation  with  Tobacco  in  Belgium. 

M.  Pynaert,  of  Gand,  a  high  authority  on  horticulture  in 
Belgium,  and  Editor  of  the  Revue  de  VHorticvlture  BelgCj  has 
favoured  me  with  replies  to  questions  relating  to  the  practice  of 
fumigation  in  that  important  source  of  hothouse  fruit,  plants, 
and  flowers.  The  practice  is  very  common  in  hothouses ;  but 
tobacco  leaves  alone  are  used,  my  informant  says,  for  the 
purpose,  probably  because  they  are  very  cheap  in  Belgium. 

EXPERLMENTS  IN   ENGLAND. 

As  stated  at  the  commencement  of  this  article,  the  only 
method  of  famigation  for  the  destruction  of  injurious  insects 
practised  in  this  country,  until  quite  recently,  has  been  that  of 
baming  sulphur,  tobacco,  or  some  preparation  of  nicotine,  and 
even  this  practice  has  been  common  only  in  greenhouses.  The 
fumes  of  sulphur  are  still,  probably,  the  most  efiectual  destroyers 
of  that  great  plague  of  vine-growers,  the  red  spider,  and  tibey 
are  more  or  less  deadly  to  many  other  insects.  The  burning  of 
coarse  tobacco  is  a  very  old  practice ;  but  in  this  country  it  has 
been  superseded  to  a  great  extent  by  the  use  of  preparations  of 
nicotine.  These  may  be  briefly  disposed  of  before  experiments 
in  more  recent  methods  of  fumigation  are  noticed. 

A  preparation  of  tobacco  known  as  "  XL  All,"  sent  out  by 
Mr.  G.  H.  Richards,  of  Southwark  Street,  London,  has  come 
into  very  extensive  use  among  nurserymen  and  gardeners.  It  is 
in  liquid  form,  and  is  vapourised  in  fumigators  by  means  of 
spirit-lamps.  It  is  used  for  the  destruction  of  aphides,  thrips, 
mealy  bugs,  scales,  and  other  insects.  This  preparation  of  nico- 
tine is  much  more  convenient  to  use,  and  more  certain  in  its 
effects,  than  crude  tobacco.  Other  forms  of  fumigation  are 
afforded  by  means  of  McDougall's  sheets  of  cellulose,  saturated 
with  nicotine,  and  the  "  fumers  "  sent  out  by  the  same  firm,  in 
which  some  preparation  is  evaporated  by  the  burning  of  a 
wick  placed  under  it.  The  sheets  are  used  out  of  doors  under 
textile  coverings,  as  well  as  in  greenhouses. 

Apparently  Messrs.  Alexander  Cross  &  Sons,  of  Glasgow 
and  London,  were  the  first  to  introduce  fumigation  with  hydro- 
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cyanic  acid  gas  commercially  in  Great  Britain.  They  prepare 
vapourising  powders,  under  the  name  of  *'  Necros,"  for  producing 
the  gas ;  but  a  small  spirit-stove  is  required  to  effect  the 
vapourising,  which  strikes  me  as  a  disadvantage,  as  compared 
with  the  use  of  the  crude  materials.  Apparently  the  directions 
as  to  the  quantity  of  powder  to  be  used  for  a  given  number  of 
cubic  feet  of  space  are  so  arranged  that  the  gas  will  not  be  too 
strong  for  delicate  hothouse  plants,  as  only  one  prescription  is 
given.  This  raises  the  question  whether  the  gas  would  be 
strong  enough  to  kill  some  insects.  The  powders  have  been 
used  successfully  for  mealy  bugs,  thrips,  and  aphides  on  several 
kinds  of  plants.  Experience  proves,  however,  that  various 
species  of  plants,  and  even  the  same  plants  in  their  several 
stages,  need  to  be  treated  with  widely  different  strengths  of  gas  ; 
and  growers  of  hothouse  fruit  and  flowers  may  be  advised  to 
experiment  only  on  a  very  small  scale,  until  they  learn  how 
much  gas  can  safely  be  administered  in  each  instance. 

The  owner  of  one  of  the  most  extensive  hothouse  nurseries 
in  the  world  objects  to  fumigation  with'  hydrocyanic  acid  gas 
for  three  reasons.  First,  he  fears  that  accidents  to  the  adminis- 
trators may  occur ;  secondly,  that  the  gas  may  condense  on  fruit 
and  foliage,  and  injure  consumers  of  the  fruit  and  workers 
among  the  foliage  ;  and  in  the  third  place,  that  the  cost  of  fumi- 
gation with  this  gas  is  too  high.  The  answers  to  these  objections 
are  that,  although  the  fumigation  has  been  carried  on  in  the 
United  States  for  many  years,  and  in  other  countries  for  shorter 
periods,  no  loss  of  life  or  serious  injury  from  it  has  been  re- 
ported ;  that  the  gas  does  not  condense,  and  that  no  harm  has 
been  known  to  occur  from  the  consumption  of  fumigated  fruit 
in  the  countries  whei*e  oranges,  lemons,  and  even  apples  are 
extensively  treated ;  and  that  fumigation  with  hydrocyanic 
acid  gas  is  generally  declared  by  those  who  use  it  in  difierent 
countries  to  be  the  cheapest  form  of  effectual  fumigation.  As  to 
the  last  point,  the  cost  of  the  process  in  this  country,  where  the 
materials  are  bought  at  wholesale  prices,  is  put  by  an  ex- 
perienced authority  at  only  2^d.  per  thousand  cubic  feet.  One 
authority  states  that  this  is  less  than  half  the  cost  of  fumigation 
with  sulphur. 

Experiments  at  Wye  College, — The  only  systematic  experi- 
ments with  hydrocyanic  acid  gas  carried  out  in  this  country 
and  publicly  reported  are  those  which  have  been  and  are  still 
being  conducted  by  Mr.  H.  H.  Cousins  and  Mr.  F.  V.  Theobald, 
of  the  South-Eastem  Agricultural  College,  Wye,  Kent.  The 
Journal  of  the  College  issued  in  April  last  contains  a  report  of 
some  of  these  experiments. 
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To  notice  first  the  trials  which  are  of  less  importance  to 
fruit-growers  in  this  country  than  others  to  be  hereafter 
described,  they  include  the  treatment  of  vineries  infested  with 
mealy  bugs.  The  first  vinery,  with  a  capacity  of  3,430  cubic 
feet,  was  fumigated  with  18  oz.  of  potassium  cyanide,  27  fluid 
ounces  of  sulphuric  acid,  and  1  quart  of  water,  after  sunset,  at  a 
period  when  the  vines  were  in  full  bloom.  All  the  developed 
mealy  bugs  appeared  to  be  destroyed,  and  the  foliage  of  the 
vines  was  not  harmed ;  but  three-fourths  of  the  blooms  were 
injured.  A  few  of  the  insects  appeared  at  the  end  of  the  season, 
after  the  grapes  had  been  gathered,  and  a  second  fumigation 
was  given,  with  successful  results. 

In  the  next  trial,  although  27  oz.  of  cyanide,  40  fluid  ounces 
of  acid,  and  60  oz.  of  water  were  used  in  a  house  of  3,825  cubic 
feet,  no  injury  was  done  to  the  vines,  as  they  had  not  bloomed, 
while  all  the  mealy  bugs  appealed  to  be  cleared  off.  In  this  case 
also  a  few  of  the  pests  showed  up  in  the  autumn,  but  were  de- 
stroyed by  a  second  fumigation. 

In  the  third  case  the  grapes,  which  were  of  the  size  of  peas, 
were  killed  with  the  bugs.  Apparently  other  experiments  in 
vineries  were  carried  out,  as  Mr.  Cousins  recommends  fumigation 
before  the  vines  bloom,  when  the  grapes  are  colouring,  or  after 
the  crop  has  been  gathered,  as  no  harm,  he  says,  results  in  any 
of  these  stages.  In  the  reported  experiments  there  is  no 
mention  of  the  fumigation  of  vines  when  the  grapes  were 
colouring,  but  Mr.  Cousins  informs  me  that  he  applied  the  gas 
in  one  house  of  ripe  grapes  and  found  no  injury  done  to  the  froit. 

Other  experiments  were  carried  out  in  hothouses  containing 
in  one  case  chrysanthemums  in  full  bloom,  infested  with 
aphides ;  and,  in  the  other,  mixed  flowers  and  ornamental  plants 
covered  with  mealy  bugs  and  aphides.  In  both  cases  the 
success  was  complete,  the  pest  being  destroyed  without  injury 
to  flowers  or  foliage.  In  the  chrysanthemum  house  slugs,  flies, 
wasps,  and  butterflies  were  killed,  as  well  as  the  green  aphis, 
while  a  toad  was  not  injured.  In  this  house  of  2,000  cubit  feet 
3  J  oz.  of  cyanide,  5  oz.  of  acid,  and  9  oz.  of  water  were  used ; 
in  the  house  of  mixed  plants,  3,000  cubit  feet  in  capacity,  8  oz, 
of  cyanide,  12  oz.  of  acid,  and  20  oz.  of  water. 

On  the  basis  of  his  experience  of  fumigation  in  greenhouses, 
Mr.  Cousins  makes  some  recommendations  which  are  condensed 
as  follows : — 

One  fumigating  vessel  (a  glazed  earthenware  pot  or  jar)  will  suffice  foor 
each  10,000  cubic  feet  of  space. 

The  ventilators  should  be  arranged  bo  that  they  can  he  opened  from 
without. 

place  the  w^ter  in  the  jar  first ,-  next  ad4  tbe  acid ;  and,  lastly,  drop 
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the  cyaxdde,  encloaed  in  blotting-paper,  into  the  liquid  by  means  of  a  pole 
and  string  actuated  from  the  outside  of  the  house. 

Fumigate  when  the  foliage  is  dry,  when  the  temperature  of  the  house 
is  not  oyer  Bff  F.  (preferably  not  over  5(f),  and  after  sunset. 

C^n  all  the  ventilators  and  doors  after  the  prescribed  time  (40  to  60 
minutes),  and  on  no  account  enter  the  house  withm  one  hour. 

For  mealy  bug  in  vineries  the  prescription  is  3  oz.  of  cyanide,  5  ez.  of 
add,  and  8  oz.  of  water  per  1,000  cubic  feet;  for  ordinary  greenhouse 
pests,  such  as  the  aphis,  dolphin,  white-fly,  slug,  woodlouse,  red  spider,  and 
caterpillar,  If  oz.  to  2  oz.  of  cyanide,  4  oz.  of  aoid,  and  7  oz.  of  water  per 
1,000  cubic  feet. 

The  qaestion  arises,  however,  whether  this  dose  woald  be 
safe  for  all  descriptions  of  hothouse  plants.  Roses,  for  example, 
have  proved  peculiarly  susceptible  to  injury  from  fumes  which 
did  not  harm  other  flowers  in  the  same  house  with  them.  A 
great  many  more  experiments  than  have  been  carried  out  with 
hydrocyanic  acid  gas  in  hothouses  will  be  necessary  before  safe 
prescriptions  for  specified  plants  or  lists  of  plants  can  be  safely 
given. 

Death  to  the  Btack-Currcmt  Mite, — We  now  come  to  the 
most  important  result  of  Mr.  Cousins's  experiments  with  hydro- 
cyanic acid  gas.  This  is  the  destruction  of  that  terrible  enemy 
of  the  fruit-grower,  the  black-currant  mite.  Like  the  Boer, 
this  foe  is  usually  found  in  the  shelter  of  an  entrenchment,  and, 
for  that  reason,  has  been  extremely  difficult  to  encounter. 
Within  the  folds  of  the  bud,  indeed,  the  mite  had  proved  in- 
vulnerable to  all  insecticides  which  did  not  kill  the  bud  with 
it,  until  Mr.  Cousins  conceived  the  happy  thought  of  trying  the 
effect  of  hydrocyanic  acid  gas  upon  it. 

In  the  first  week  of  January  last,  when  there  were  no  mites' 
eggs  to  complicate  the  trial,  two  thousand  young  black  currant 
bushes,  badly  infested  with  the  mite,  were  taken  from  the 
nursery  ground  in  which  they  had  been  raised  for  fumigation 
previous  to  transplanting  in  their  permanent  quarters.  They 
were  in  such  a  bad  condition  that  their  grower  would  have  de- 
stroyed them,  as  he  considered  them  worse  than  worthless  for 
transplanting.  Tied  in  bundles,  they  were  placed  in  a  heap  on 
the  ground,  and  fumigated  with  hydrocyanic  acid  gas  under  an 
oiled  doth  supported  by  four  hurdles,  and  kept  close  to  the 
ground  around  the  hurdles  by  pieces  of  wood  placed  upon  its 
edges. 

After  being  fumigated  for  an  hour,  the  bushes  were  removed, 
and  a  number  of  the  affected  buds  were  subjected  to  microscopic 
examination  by  Mr.  Theobald.  Thousands  of  dead  mites  were 
found,  but  not  one  living.  A  second  lot  of  bushes  was  similarly 
treated  a  fortnight  later,  with  the  same  result. 

All  the  fumigated  bushes  were  planted  out  in  mite-free  soil, 
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and  about  four  months  later  they  were  still  quite  free  from 
living  mites. 

Ajiother  trial  was  the  fumigation  of  large  growing  bushes, 
about  one-fourteenth  of  an  ounce  of  cyanide  being  used  per 
cubic  foot  of  space  under  the  coverings.  All  the  mites  were 
destroyed,  the  time  during  which  the  bushes  were  fumigated 
being  forty  minutes,  which  probably  would  have  been  sufficient 
for  the  bundles  of  young  bushes. 

Further  it  was  proposed  to  test  a  more  extensive  plan  of 
field-work.  Six  lengths  of  oiled  calico,  25  yards  by  8  feet, 
eighteen  jam  pots,  and  a  supply  of  chemicals,  it  was  calculated, 
would  enable  a  man  and  a  boy  to  fumigate  two-thirds  of  an  acre 
of  established  black  currants  in  a  day.  Each  length  of  25  yards 
would  require  three  pots,  each  holding  1  oz.  of  cyanide,  2  oz.  of 
acid,  and  2  oz.  of  water,  and  the  chemicals  would  cost  about  50$. 
an  acre.  The  oiled  calico  may  be  simply  placed  over  the  bushes, 
without  supports,  though,  it  is  to  be  presumed,  it  should  be 
weighed  down  to  the  land  with  cjods  or  stones,  or  anything 
convenient. 

It  remains  to  be  seen  whether  the  old  standing  bushes  will 
keep  free  from  mites,  or  whether  they  will  become  re-infested 
from  mites  in  the  soil.  But  even  if  old  bushes  cannot  be 
permanently  cured,  the  discovery  of  the  efficacy  of  hydrocyanic 
acid  gas  for  the  destruction  of  bud  mites  is  of  very  great  value, 
as  it  will  enable  fruit-growers  to  obtain  mite-free  bushes  to 
plant  out  in  fresh  soil,  to  take  the  places  of  old  and  infested 
plantations  which  can  be  destroyed.  In  this  way,  what  was 
once  one  of  the  most  profitable  of  fruit  crops,  made  unprofitable 
in  many  cases  by  the  mite,  so  that  many  hundreds  of  acres  have 
been  grubbed  up,  may  be  rendered  satisfactory  again. 

There  is  no  doubt  that  the  use  of  hydrocyanic  acid  gas  for 
nureery  shock  is  the  most  important  of  all  its  functions  in 
relation  to  fruit  and  plant  growing,  and  even  to  forestry, 
although  the  experiments  carried  out  with  forest  trees  have 
been  few  in  number. 

Mr.  Cousins  has  experimented  also  with  carbon  bisulphide 
for  the  destruction  of  wirewoims,  and  he  recommends  it  for 
sterilising  soil  for  greenhouses.  As  stated  in  references  to 
American  experiments,  it  is  the  most  ceitain  means  of  killing 
underground  grubs  or  insects,  while  it  is  used  also  to  destroy 
insects  in  com  granaries  and  flour  mills,  and  weevils  in  beans 
and  peas  for  seed. 

A  suggestion  may  be  made  in  reference  to  this  material  for 
producing  poisonous  fumes  which  sink  into  the  soil.  It  has 
already  been  remarked  that  there  is  reason  to  fear  that  old- 
established  black  currant  bushes,  cleansed  of  mites  by  hydro- 


Digiti 


zed  by  Google 


Fvmigation  for  Insect  Feels.  291 

cyanic  acid  gas,  will  become  re-infested  by  mites  harboured  in 
the  soil  or  on  weeds  upon  it.  Possibly,  then,  fumigation  with 
carbon  bisulphide  on  the  surface  of  the  soil  might  be  fatal  to 
such  harboured  mites.  Indeed,  it  may  be  that  fumigation  with 
this  liquid  would  be  found  fatal  to  mites  in  bushes,  and  in  the 
soil  alike,  so  that  all  might  be  killed  in  one  operation,  dis- 
pensing with  the  hydrocyanic  acid  gas. 

The  principal  objection  to  the  use  of  carbon  bisulphide,  as 
stated  by  the  French  authorities  quoted  in  a  preceding  portion 
of  this  article,  is  that  it  destroys  valuable,  as  well  as  injurious, 
insects,  grubs,  and  micro-organisms  in  the  soil,  so  far  as  it 
reaches  them.  In  short,  it  would  go  far  towards  sterilising  the 
surface  of  the  soil,  if  used  over  the  surface,  instead  of  only  in 
boles.  This  objection  might  not  weigh  against  the  advantage 
of  completely  destroying  the  mites  in,  under,  and  between 
infested  black  currant  bushes,  once  for  all,  supposing  that  its 
use  proved  thus  effectual,  as  the  loss  of  fertility  could  be  restored 
artificially.  But  the  objection  seems  fatal  to  any  plan  of 
regularly  and  repeatedly  using  the  bisulphide  to  destroy  soil 
pest«,  even  in  hothouses.  A  minor  objection  is  the  extremely 
explosive  character  of  the  gas  generated,  though,  with  care,  it 
may  be  used  safely. 

Conclusion. 

From  the  preceding  statements  it  will  be  seen  that  there  is 
a  great  opening  for  experiments  in  the  fumigation  of  trees, 
plants,  greenhouses,  corn  granaries,  flour  mills,  any  other 
buUdings  in  which  vermin  need  to  be  destroyed,  and  soil  con- 
taining underground  pests.  Moreover,  it  is  highly  desirable 
that  such  experiments  should  be  carried  out  by  skilled  special- 
ists, because  the  general  use  of  the  poisonous  gases,  which 
have  proved  valuable  when  used  with  knowledge  and  care, 
cannot  be  recommended  for  some  purposes  until  distinct  pre- 
scriptions and  regulations,  applicable  to  different  subjects  and 
circumstances,  have  been  authoritatively  drawn  up  and  pub- 
lished. Sufficient  experience  has  been  gained  and  made  public 
to  justify  the  free  application  of  hydrocyanic  acid  gas  to  infested 
nursery  stock  of  certain  kinds,  such  as  hardy  fruit  trees  and 
bashes,  and  for  trees  in  the  open  infested  with  scale  insects ; 
but,  for  hothouse  fruit  and  flowers,  a  multitude  of  systematic 
experiments  will  be  necessary  before  their  treatment  with  the 
deadly  gas  can  be  recommended  to  growers.  Nevertheless, 
the  successes  with  the  gas  already  recorded  are  so  numerous 
and  multiform,  that  a  widely  extended  sphere  of  usefulness  for 
fumigation  may  be  confidently  anticipated. 

William  E.  Bear. 
Magham  Down,  Hailsham. 
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REAPING   MACHINES,    PAST  AND 
PRESENT. 

"  Necessity  is  the  mother  of  invention,"  and  a  truly  prolific 
parent  has  she  been,  whilst,  so  far  from  there  being  any  sign  of 
feebleness  or  exhaustion,  her  vigour  continues  unabated.  The 
self-binding  reaper  is  not  the  least  important  and  valuable  addi* 
tion  of  recent  years  to  her  large  family.  It  is  not  proposed,  how- 
ever, to  review  at  any  length  the  history  of  the  reaping  machine, 
and  this  for  one  or  two  reasons. 

Firstly,  because  from  the  year  1834,  when  the  late  Cyrus 
McCormick  of  Virginia  brought  out  his  first  machine,  up  to  the 
present  time  the  Royal  Agricultural  Society  has  always  been 
fully  alive  to  the  extreme  importance  of  his  invention,  as 
is  proved  by  the  numerous  trials  that  have  been  held  by  the 
Society  at  short  intervals  in  different  parts  of  England,  and 
the  substantial  prizes  that  have  been  oflFered  for  competition. 
These  trials  have  all  been  fully  reported  in  the  Society's  Journals, 
and  a  mere  recapitulation  is  neither  necessary  nor  desirable. 
It  may  be  useful,  however,  to  refer  readers  to  vol.  iv.,  3rd 
series,  1893,  p.  702,  where  the  place  and  date  of  each  trial, 
with  the  volume  containing  the  report  thereon  are  noted.  It 
is  sufficient  here  to  recall  that  from  1852  to  1876  there  were 
eleven  trials  of  reaping  machines,  and  that  since  then  there 
have  been  already  five  trials  of  self-binders,  viz. :  in  1877  at 
Liverpool,  in  1878  at  Bristol,  in  1881  at  Derby,  in  1884  at 
Shrewsbury,  and  in  1893  at  Chester. 

Secondly,  many  of  those  who  read  this  Journal  will  have 
had  a  good  deal  of  practical  experience  in  using  the  various 
types  of  earlier  reaping  machines — back  hand  delivery,  side 
swathe  delivery,  and  side  sheaf  delivery — and  it  will  be 
admitted  that  each  of  these  has  done  good  service  in  the  past, 
and  will  continue  to  do  so  for  a  long  time  to  come. 

There  is  much  food  for  reflection  on  reading  the  re- 
ports of  past  trials.  We  have  nothing  now  half  so  imposing 
as  the  mighty  Crosskill  reaper,  cutting  a  12-foot  swathe,  and 
pushed  by  an  8-hor8e-power  Aveling  and  Porter  traction 
engine — a  formidable  procession  requiring  a  30-acre  field  for 
the  day's  operations.  This  combination  was  entered  for  the 
Leamington   reaper  trials  in  1876,   and,  judging  from   Mrt 
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Hannan's  report,  seems  to  have  done  good  work,  which  filled 
the  spectators  with  awestruck  admiration.  The  Society  awarded 
their  gold  medal  to  this  enterprising  exhibit,  and  therefore  it 
mnst  have  been  thought  at  the  time  that  a  useful  career  was 
before  it. 

It  would  be  interesting  to  kpow  the  subsequent  history  of 
this  reaper,  because,  in  spite  of  such  an  obvious  drawback  as  the 
weight  of  the  propelling  engine,  the  advantages  are  equally 
obvious,  as  seen  in  an  immense  capacity  for  work — 2  J  acres  an 
hour,  we  are  told,  and  on  a  gradient  in  some  places  of  1  in  10, 
working  without  spikes.  Besides,  in  real  harvest  weather  the 
weight  of  the  engine  would  probably  do  no  harm.  After  a  lapse 
of  twenty-four  years,  perhaps  it  will  not  be  thought  invidious  to 
recall  the  fact  that  at  these  trials  (in  1876),  out  of  a  total  of 
fifteen  awards,  Messrs.  Richard  Homsby  &  Sons,  of  Grantham, 
secured  twelve  in  various  classes — a  great  performance,  and 
one  that  has  been  well  sustained  by  i£is  firm  in  more  recent 
trials,  and  up  to  the  present  time.  All  the  earlier  binders 
tied  with  wire,  and  from  a  mechanical  point  of  view  possibly 
there  was  no  objection  to  its  use.  From  an  agricultural  stand- 
point, however,  the  objection  was  serious,  as  there  was  always 
a  risk  of  the  wire  bands  getting  into  and  damaging  the  threshing 
machine ;  and,  if  it  escaped  the  thresher,  there  was  a  probability 
of  injury  to  milling  machinery,  and  to  the  chaff  cutter.  Last, 
but  not  least,  if  the  wire  should  be  swallowed  by  human  beings 
or  stock,  the  result  might  be  fatal.  Nevertheless,  it  is  interesting 
to  note  in  this  connection  that  Mr.  Hannan  in  his  report 
(vol.  xiv.,  2nd  series,  1878,  p.  131)  evidently  thinks  that  the 
objections  to  the  use  of  wire  are  not  so  serious  as  represented, 
and  is  sceptical  as  to  the  probability  of  string  superseding  its 
nse.  We  know  now,  however,  that,  under  the  inexorable  law 
of  **  the  survival  of  the  fittest,"  wire  has  altogether  failed  to 
retain  its  place. 

Two  string  binders  were  exhibited  at  Liverpool^-one  by  Mr. 
Neale  and  the  other  by  Mr.  King.  The  former  is  favourably 
noticed  by  Mr.  Hannan,  but  neither  of  these  machines  took  part 
in  the  trials  at  Aigburth,  and  to  none  of  the  three  American 
wire  binders — ^McOormick,  Wood,  and  Osboume — that  com- 
peted did  the  Judges  feel  justified  in  awarding  the  gold  medal 
of  the  Society. 

At  Bristol,  in  1878,  four  wire  binders  were  entered  for 
competition,  and  three  string  binders.  Of  the  former,  three 
actually  went  through  the  trials  at  Abbots  Leigh  in  August, 
viz. :  W.  A.  Wood,  McCormick,  and  Messrs  J.  &  F.  Howard. 
Of  the  latter,  only  one  underwent  the  trials,  that  of  the  Johnson 
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Harvester  Co.,  who  at  tlie  request  of  the  Judges  worked  their 
machine  sufficiently  to  demonstrate  the  practical  possibility  of 
securing  mechanical  string  binding.  At  these  trials  the  gold 
medal  was  awarded  to  McCormick.  At  Derby,  in  1881,  the 
Council  of  the  Society  determined  to  offer  a  gold  medal  for  the 
best  binder  with  material  other  than  wire.  This  important 
decision  was  well  responded  to,  and  there  were  thirteen  entries 
of  combined  reapers  and  binders,  and  three  of  gleaners  and 
binders  intended  to  follow  a  side  sheaf  or  swathe  delivery  reaper. 
It  seems  a  pity  that  these  latter  machines  were  not  able  on  this 
occasion,  or  indeed  since,  to  give  a  better  account  of  themselves, 
because,  as  Mr.  Coleman  remarks  (vol.  xviii.,  2nd  series,  1882, 
p.  265),  ''  under  some  conditions  separate  operations  are  pre- 
ferable "  in  order  to  allow  an  interval  to  intervene  for  drying, 
when  for  instance  the  corn  is  nnripe,  or  there  is  a  strong 
growth  of  clover  or  possibly  of  weeds  in  the  crop.  The  fact 
remains,  however,  that  they  have  not  secured  the  public  fistvoar, 
presumably  because  they  are  not  urgently  demanded. 

With  regard  to  the  thirteen  self-binding  reapers,  it  is 
satisfactory  to  note  a  more  determined  English  effort  to  challenge 
the  American  makers,  who  up  till  now  had  taken  a  strong  lead 
in  this  line  of  engineering.  The  reason  of  this  is  not  far  to  seek, 
and  it  affords  no  reflection  on  the  ability  or  enterprise  of  our 
English  firms.  It  was  rather  that  the  powerful  stimulus  of 
necessitj/  came  earlier  into  play  on  the  other  side  of  the  Atlantic, 
in  the  shape  of  very  scarce  and  dear  labour,  large  areas  of  corn 
to  cut  less  hampered  by  enclosures,  the  crops  lighter  and 
standing  better  than  in  England,  a  more  certain  climate,  and 
less  liability  to  the  heavy  draught  caused  by  bad  weather  to 
which  we  are  more  or  less  accustomed. 

The  earlier  American  binders  were  of  course  built  to  deal 
with  these  ideal  conditions,  and  no  doubt  successfully,  but  it 
soon  became  evident  that,  to  cope  with  the  somewhat  opposite 
conditions  of  an  average  English  harvest — viz. :  heavier  crops, 
longer  straw,  not  usually  standing  straight,  and  seldom  quite  dry, 
the  ground  often  not  sufficiently  hard,  and  the  land  rarely  quite 
clean — considerable  modification  in  the  matter  of  strength  and 
capacity  would  be  needed  to  enable  their  machines  to  meet 
our  requirements.  To  do  our  cousins  justice  they  have  not 
been  slow  to  see  what  is  wanted  and  to  make  the  necessary 
alterations,  with  the  result  that  they  still  maintain  their  repu- 
tation for  ingenuity,  high-class  workmanship,  and  quality  of 
materials  used  in  construction,  whilst  they  rank  with  the  best 
of  our  own  makers  both  in  efficiency  and  in  cost.  Only  eight 
machines  took  part  in  the  Derby  trials,  seven  b^ing  self-binding 
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reapers,  and  one  a  gleaner  and  binder.  The  gold  medal  was 
awarded  to  McCormick,  and  a  silver  medal  each  to  Samnelson  & 
Co.  and  the  Johnson  Harvester  Co.  At  the  Shrewsbury  trials, 
in  1884,  eight  exhibitors  entered  seventeen  machines.  These 
comprised  three  each  by  Homsby,  Howard,  and  McCormick, 
two  each  by  Kearsley,  Wood,  and  Samnelson,  one  by  Johnson, 
and  one  by  King  &  Evans.  After  exhaustive  tests  the  first 
prize  of  1002.  was  awarded  to  Messrs.  Richard  Homsby  &  Sons, 
and  the  second  prize  of  50Z.  to  Messrs  J.  &  P.  Howard. 

Mr.  Thomas  Bell  in  his  report  of  these  trials  (vol.  xxi.,  2nd 
series,  1885,  p.  51),  in  describing  some  special  details  of  con- 
struction in  the  first  prize  machine,  draws  attention  to  the  fact 
that  the  underside  of  the  platform  next  the  finger  bar  is  made 
abmost  flush  with  the  fingers,  the  woodwork  being  protected  by 
sheet  iron  close  up  to  the  fingers,  and  by  this  means  avoiding 
the  square  angle  behind  the  finger  bar  next  the  ground,  which 
in  some  machines  is  a  very  serious  obstruction  and  the  cause 
of  half  the  stops  and  bad  work,  especially  where  the  land  is 
uneven,  soft,  cloddy,  or  dirty.  It  is  wonderful  what  a  difference 
Una  point  alone  will  make  in  preventing  stoppages  to  clear  the 
finger  bar,  which  is  not  only  waste  of  time,  but  always  means 
bad  and  untidy  work.  It  is  almost  as  important  to  examine 
this  feature  in  a  binder  as  it  is  to  look  in  the  mouth  of  a  horse 
you  are  thinking  of  buying. 

The  next  trials  of  binders  took  place  at  Chester  in  1893, 
and  an  interval  of  nine  years  gave,  as  might  be  expected,  time 
for  considerable  advance  in  various  directions  tending  to  raise 
the  general  standard  of  efficiency.  At  these  trials  I  had  the 
honour  to  act  as  one  of  the  three  Judges,  and  also  to  write  the 
report  (vol.  iv.,  3rd  series,  1893,  p.  702).  The  weather  was 
very  hot,  the  pace  was  often  too  good,  and  the  stops  hardly 
frequent  enough,  from  the  pedestrian  point  of  view.  Never- 
theless, we  considered  the  trials  thoroughly  conclusive  and 
unanimously  awarded  the  first  prize  of  50Z.  to  Messrs.  Homsby, 
and  divided  the  second  prize  of  30Z.  and  the  third  prize  of  20Z. 
equally  between  Messrs.  Homsby  and  the  Massey-Harris  Co. 

The  extreme  importance  of  good  separation  was  well  demon- 
strated in  the  case  of  the  first  prize  machine.  This  is  effected 
by  a  special  appliance  fitted  to  the  Homsby  machine  only  (see 
p.  709  of  the  report,  trials  with  oats,  No.  3).  In  the  same 
trials  with  oats  the  Massey-Harris  machine  clearly  proved  the 
great  advantage  of  a  smooth  surface  presented  to  the  ground  by 
the  finger  bar  and  cutting  platform  (see  p.  709,  No.  8),  as 
alluded  to  above. 

Another  point  of  considerable    importance  is  the   much 
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greater  ease  and  celerity  with  which  the  binders  can  now  be 
shifted  from  transport  to  work,  and  vice  versa.  Formerly  this 
occupied  about  three-qaarters  of  an  hour;  now  it  is  done  in 
little  over  five  minutes ;  and  where  the  enclosures  are  small  this 
may  soon  mean  a  difference  of  several  acres  cutting  in  a  season. 

The  price  of  self-binders  at  the  present  time  is  very  different 
from  that  which  ruled  in  the  seventies,  when  652.  was  the  ordinary 
figure.  In  the  Shrewsbury  year,  1884,  the  usual  price  was 
45Z.  to  50{.  At  Chester  in  1893  it  was  45Z.,  and  last  year  at 
Maidstone  42{.  It  must  be  remembered  that  the  price  has 
always  been  in  the  inverse  ratio  to  the  efficiency — ^that  is  to  say, 
if  an  old  binder  was  ever  worth  65Z.,  a  good  modern  machine 
ought  to  be  worth  about  l50Ly  and  this  makes  it  look  cheap 
at  42Z. 

The  leading  successive  improvements  have  been :  (1)  the 
abolition  of  wire,  (2)  the  reduction  of  weight,  (3)  the  reduction 
of  draught,  some  makers  now  using  ball  and  roller  bearings,  and 
(4)  the  reduction  of  price,  while  at  the  same  time  the  cutting*, 
elevating,  sheafing,  and  separate  binding  have  been  greatly 
improved.  When  wire  first  gave  place  to  string,  it  was  feared 
that  the  somewhat  complicated  mechanism  required  to  tie  the 
knot  would  be  a  fatal  drawback,  and  render  it  prohibitive  for 
agricultural  purposes.  It  is  therefore  curious,  but  it  is  a  matter 
of  fact,  that  when  an  Appleby  Knotter,  for  instance  (perhaps  the 
most  usual  type),  is  once  properly  adjusted,  few  parts  of  the 
machine  give  less  trouble  in  working,  and  tiiat  this  has  been 
the  case  since  so  far  back  as  1883  is  within  the  experience  of 
the  writer,  who  that  year  invested  in  a  Homsby  binder  and 
used  it  regularly  for  seven  years  besides  cutting  a  good  deal 
for  hire.  It  was  then  sold  as  a  going  concern  for  25{.,  when 
the  farm  was  given  up.  Certainly  at  times  there  was  a 
good  deal  to  try  the  temper;  occasionally,  indeed,  nothing 
seemed  to  go  right  except  the  hnotter. 

The  elevating  canvases  are  a  source  of  trouble,  as  they 
often  need  tightening  or  slackening,  owing  to  dryness  €xr 
dampness  respectively.  There  is  also  very  considerable  wear 
and  tear  on  these  elevators,  travelling  as  they  do  at  a  good 
speed ;  and  their  repair  is  not  exactly  the  work  of  any  village 
tradesman,  though  the  carpenter  may  be  able  to  renew  the  ash 
laths,  the  blacksmith  to  fix  the  copper  rivets,  and  the  cobbler  to 
repair  a  strap  or  buckle ;  but  the  best  plan  is  to  do  these  things 
yourself.  Still  it  might  have  been  expected  that  these 
canvases  would  ere  this  have  given  place  to  some  better 
appliance,  but  so  far  they  are  holding  their  own. 

The  best  modem  binders  are  under  excellent  control  by  the 
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driver,  who  by  means  of  the  levers  within  his  i*each  can  set  the 
reel  up  or  down,  forward  or  backward,  to  suit  different  con- 
ditions of  crop.  He  can  also  alter  the  tilt  of  the  cutting  plat- 
form and  finger  bar,  besides  having  control  of  the  travelling 
butter,  and  also  the  position  of  the  band  on  the  sheaf,  i.e. 
nearer  the  head  or  the  butt,  by  shifting  the  binding  platform 
forward  or  backward. 

So  much  then  for  the  past.  Now  what  should  be  our 
attitude  with  regard  to  sheaf  binders  in  their  present  state  of 
development  ?  It  is  clear  that  these  machines  have  come  to 
stay,  as  they  have  now  been  before  the  public  for  upwards  of  a 
quarter  of  a  century,  and  this  ought  to  be  a  suflScient  period 
of  probation  to  satisfy  the  most  cautious,  as  they  would 
certainly  long  ere  this  have  been  consigned  to  oblivion,  if  it 
had  not  been  a  fact  that  they  are  reliable  machines  capable  of 
doing  the  work  they  profess  to  do,  and  of  doing  it  well. 

We  must  also  admit  another  fact,  and  that  is  that  the 
special  reason  which  called  binders  into  existence,  viz.  the 
difficulty  of  obtaining  manual  labour,  becomes  more  acute  every 
day,  and  at  the  rate  this  difficulty  is  increasing  the  time  is 
•  not  far  distant  when  there  will  be  no  choice  in  the  matter, 
and  the  only  way  to  tie  com  will  be  by  machinery. 

So  far  as  this  particular  work  is  concerned,  the  prospect  has 
already  lost  much  of  its  terrors,  but  no  doubt  in  many  directions 
the  labour  question  is  difficult  enough,  and  it  can  only  be  hoped 
that  machinery  will  continue  to  come  to  the  rescue.  After  all, 
machinery  has  many  advantages  over  manual  labour.  A 
machine  well  made,  in  good  order,  and  well  worked,  never 
strikes  or  argues,  but  will  work  continuously  just  so  long  as 
relays  of  horses  and  drivers  can  be  found,  and  daylight  lasts — 
perhaps  sixteen  or  eighteen  hours — and  requires  no  refresh- 
ment except  a  little  oil.  In  the  matter  of  tying  also,  in  my 
opinion  the  binder  has  the  advantage  in  several  ways. 

In  the  first  place,  you  can  tie  tightly  or  loosely  by  altering 
the  tension  of  the  string,  with  the  certainty  that  if  you  tie 
loosely  the  knot  will  not  come  undone,  and  the  sheaf  will  lift 
with  the  fork,  and  not  cause  waste  of  time,  and  of  corn,  in 
tying  again  by  hand,  when  loading  or  unloading,  which  would 
probably  be  the  case  with  a  sheaf  loosely  tied  by  hand.  This  is 
an  important  matter,  because  corn  will  often  be  fit  to  stack  a 
good  deal  sooner  if  not  tied  too  tightly,  as  the  air  gets  through 
it  better ;  but  under  the  old  regime  it  would  never  do  to  tell 
the  harvest  hands  to  *^  tie  slack,"  because  half  the  sheaves  would 
come  to  pieces. 
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In  the  second  place,  a  great  point  in  favour  of  a  string  band 
lies  in  the  fact  that  in  wet  weather  it  does  not  hold  the  water 
like  a  straw  band,  and  the  corn  will  be  fit  to  stack  all  the 
sooner.  It  is  impossible  to  over-estimate  the  importance  of 
this  feature,  because  it  often  happens  that  corn  is  fit  to  stack 
except  for  wet  at  the  bands,  and  by  the  time  it  is  dry  at  the 
bands  more  rain  comes,  and  the  last  state  is  worse  than  the 
first. 

In  the  third  place,  a  minor  advantage  is  that  no  com  is 
wasted  in  the  bands  themselves,  and  this  cannot  be  said  of 
the  old  system. 

Then,  again,  when  a  good  binder  is  working  nnder  tolerably 
favourable  circumstances,  there  is  no  waste,  for  there  is  nothing 
worth  raking,  so  that  this  expense  is  saved,  and  also  the  loss  of 
com  which  would  otherwise  have  been  raked,  as  rakings  are 
generally  more  or  less  spoilt  through  lying  on  the  ground,  and 
are  only  fit  for  poultry. 

A  binder  will  of  course  deliver  the  corn  loose  if  the  string  is 
not  used,  and  it  is  within  my  own  experience  that  this  method 
of  working  is  now  and  then  useful. 

The  exact  economy  effected  by  using  a  binder  must  be 
reckoned  by  every  man  for  himself.  Harvest  wages  may  vary 
to  considerable  extent  in  different  parts  of  the  country.  lu  the 
north,  woman  labour  is  largely  available,  with  boys  to  make  bands, 
but  the  adult  male  labour  is  correspondingly  dear.  It  may  be 
said  roughly  that  the  binder  will  displace  seven  harvest  hands, 
and  this  may  mean  anything  from  a  pound  to  thirty  shillings 
a  day.  As  has  already  been  stated,  however,  the  difficulty  at 
the  present  time  may  be  to  get  manual  labour  at  any  price, 
and  when  this  is  the  case,  and  the  com  is  waiting,  who  shall 
assess  the  value  of  a  machine  that  will  render  the  farmer  to 
some  extent  independent  of  harvest  hands  ?  In  this  connection 
it  may  not  be  out  of  place  to  quote  a  passage  from  the  report  of 
the  late  if r.  John  Coleman  on  the  trials  of  sheaf-binders  at 
Bristol  (vol.  XV.,  2nd  series,  1879,  p.  108):— 

The  time  is  coming,  if  it  Las  not  already  arrived,  when  English  farmers 
must  have  recourse  to  Ubour-saving  machinery ;  and  enough  has  been  done 
(1879)  to  show  that  practical  efficiency  has  been  obtained.  In  our  Colonies, 
especially  Australia  and  New  Zealand,  American  sheaf-binders  have  been 
largely  introduced,  and  I  am  informed  on  credible  authority  that  in 
certain  parts  of  New  Zealand  the  land  has  doubled  in  value  in  conse- 
quence. 

If  a  man  like  the  late  Mr.  Coleman,  who  thoroughly  under- 
stood this  subject,  so  vnrote  twenty  years  ago,  with  how  qiucIi 
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more  force  do  his  words  apply  now !  We  are,  indeed,  all  well  aware 
that  anyone  who  has  com  to  cut  should  use  a  binder  if  possible. 

Unless  what  has  been  stated  in  this  article  is  untrue,  there 
is  a  very  good  chance  of  recovering  the  price  of  the  machine,  or 
most  of  it,  in  the  first  season.  If  you  get  your  corn  cut  in  good 
time,  there  is  often  an  opportunity  of  cutting  for  hire,  at  from 
five  to  six  shillings  an  acre,  the  hirer  finding  horses ;  and  I 
know  several  gra^ss  farmers  who  keep  two  or  three  binders  and 
drive  a  very  good  trade  at  harvest  time  in  cutting  for  hire. 

It  is  desirable,  perhaps,  to  get  experience  by  hiring  at  first, 
and  it  is  well  to  see  and  compare  the  binders  of  several 
different  makers  at  work  before  deciding  which  will  best  meet 
yonr  own  requirements.  In  the  case  of  small  farms  it  might 
sometimes  be  found  practicable  to  share  a  machine  with  one  or 
more  neighbours,  who  happened  also  to  be  very  good  friends, 
otherwise  there  might  be  a  little  difficulty  as  to  who  should 
have  "first  call." 

In  the  case  of  a  large  farmer  with  a  considerable  acreage  of 
com,  the  purchase  of  one  or  more  binders  can  hardly  fail  to  be 
good  policy.  It  is  difficult  to  say  what  is  the  actual  acreage  of 
com  that  would  justify  the  purchase  of  a  binder.  Every  man 
must  judge  this  also  for  himself;  but  supposing  the  machine 
cost  502.  (and  a  good  one  can  be  had  for  less  than  402.),  and 
snppofiing  it  saves  one  pound  a  day  when  at  work,  less  than  a 
week's  work  would  pay  good  interest  on  the  purchase  money, 
plus  depreciation,  and  therefore  it  seems  as  if  about  50  or  60 
acres  would  warrant  the  investment.  The  fact  remains,  how- 
ever, that  a  man  who  has  given  a  good  binder  a  fair  trial  does 
not  often  revert  to  the  old  system  of  harvesting,  and  I  must 
confess  that  such  a  case  is  not  within  my  own  experience. 

James  Edwards. 

Flax  BoortOD,  Bristol. 
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Sulphate  of  ammonium  and  nitrate  of  sodium  (commercially 
known  as  sulphate  of  ammonia  and  nitrate  of  soda)  have  long 
been  competitors  for  the  farmer's  favonr,  and  the  competition  is 
likely  to  continue,  as  the  market  price  of  each  influences  the 
market  price  of  the  other.  It  is  clearly  important  that  the 
farmer  should  be  acquainted  with  the  comparative  returns 
which  may  be  expected  from  these  manures,  and  with  the  cir- 
cumstances under  which  these  returns  will  vary.  Without  this 
knowledge  he  will  be  unable  to  employ  them  to  the  greatest 
profit,  or  to  take  advantage  of  the  variations  in  their  market 
prices. 

Sulphate  of  ammonium  and  nitrate  of  sodium  are  chemi- 
cally very  distinct  substances,  not  one  of  the  proximate  con- 
stituents of  one  salt  beiuj^  found  in  the  ot^er,    Jn  their  use  as 
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manures  they  become,  however,  far  more  alike.  While  the 
nitrate  of  sodium  undergoes  but  little  change  in  the  soil,  the 
sulphate  of  ammonium  is  profoundly  altered.  By  contact 
under  favourable  conditions  with  a  moist  soil  containing  calcium 
carbonate,  the  sulphate  of  ammonium  is  finally  resolved  into  two 
salts,  the  sulphate  and  nitrate  of  calcium.  The  difierent  effects 
produced  by  the  manures  we  desire  to  compare  are  thus  due  to 
two  distinct  groups  of  facts — (I)  the  vicissitudes  which  these 
manures  undergo  in  the  soil ;  (2)  the  differences  in  the  plant 
food  which  they  finally  supply.  It  will  be  necessary  for  us  to 
consider,  in  the  first  place,  these  differences  in  the  character  and 
behaviour  of  the  two  salts.  We  shall  then  be  better  able  to 
discuss  the  differences  which  have  been  observed  in  their 
effects ;  the  differences  of  treatment  which  each  requires ;  and 
the  particular  occasions  on  which  each  is  to  be  preferred. 

Eeactions  in  the  Soil. 

Ammonium  Salts. — If  sulphate  of  ammonium  were  mixed 
with  a  pure  quartz  sand,  or  with  a  raw  peat  destitute  of  lime,  it 
would  exhibit  little  or  no  manurial  power,  and  would  probably 
injure,  or  even  kill,  any  plants  which  might  be  growing  on  the 
surface.  This  would  happen  even  if  all  the  ash  constituents 
required  for  plant  growth  were  present,  provided  only  that  the 
soil,  as  already  assumed,  was  destitute  of  basic  substances. 

So  serious  a  deficiency  in  basic  constituents  only  rarely 
occurs  in  cultivated  soils,  though  instances  are  by  no  means 
wanting.  Wheeler  has  lately  called  attention  to  a  class  of  acid 
upland  soils  in  Rhode  Island,  U.S.A.,  on  which  sulphate  of 
ammonium  greatly  injures  the  growing  crops.  On  applying 
lime  to  these  soils  the  poisonous  effect  of  the  salt  ceases,  and  it 
acts  in  its  usual  manner  as  a  beneficial  manure.  On  soils  which 
have  become  impoverished  in  lime  by  long  cultivation  the  same 
injurious  effect  of  ammonium  salts  may  sometimes  be  perceived : 
this  has  been  observed  on  certain  plots  in  the  Rothamsted  grass 
experiments,  and  in  the  later  years  of  the  experiment  on  the 
continuous  growth  of  barley  at  Wobum.  In  all  such  cases  the 
&alty  condition  of  the  soil  may  be  cured  by  the  application  of  a 
dressing  of  chalk  or  lime.  On  land  standing  in  great  need  of 
lime,  nitrate  of  sodium  will  give  a  much  better  return  than 
salts  of  ammonium. 

Another  circumstance  which  may  diminish  the  effectiveness 
of  ammonium  salts  must  also  be  referred  to  in  passing,  though 
also  of  somewhat  limited  occurrence.  In  the  case  of  calca- 
reous soils,  there  is  a  danger  of  losing  ammonia  by  volatilisa- 
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tion.  The  ammonium  salt  is  decomposed  by  t^e  carbonate  of 
calcinm,  and  carbonate  of  ammoninm  is  produced,  a  part  of 
which  escapes  into  the  air.  The  danger  is  clearly  greatest 
when  the  ammoninm  salt  is  applied  as  a  top-dressing,  and 
remains  some  time  on  the  surface  during  the  absence  of  rain. 
The  danger  is  greatly  diminished  when  the  ammoninm  salt  is 
mixed  with  superphosphate,  and  when  the  manure  is  ploughed 
or  harrowed  in,  so  as  to  be  quickly  covered  by  a  layer  of 
moist  soil.  The  existence  of  a  possible  danger  of  the  .kind  just 
indicated  should  never,  however,  be  forgotten  by  a  farmer  irho 
desires  to  derive  the  fullest  benefit  from  the  use  of  sulphate  of 
ammonium. 

The  first  change  which  an  ammonium  salt  undergoes  when 
brought  into  contact  with  a  moist  fertile  soil  is  due  to  the 
chemical  reactions  which  accompany  the  exercise  of  the  so- 
called  absorptive  power  of  soils.  The  salt  is  decomposed,  the 
ammonia  is  retained  on  the  surface  of  particles  of  hydrated 
silicates,  hydrated  oxide  of  iron,  or  humus,  while  the  acid  of  the 
ammonium  salt  combines  with  lime  or  other  bases,  and  the 
salts  thus  produced  are  finally  washed  out  of  the  soil  and 
appear  in  the  drainage  water.  Excellent  illustrations  of  these 
chemical  changes  are  furnished  by  the  alterations  in  the  com- 
position of  the  drainage  water  at  Rothamsted  which  follow  the 
application  of  ammonium  salts  to  the  land.  These  alterations 
are  very  remarkable.  When  heavy  rain  follows  very  soon  after 
a  dressing  of  chloride  and  sulphate  of  ammonium  has  been 
applied  to  the  land,  there  is  found  an  immediate  and  large  in- 
crease of  chloride  and  sulphate  of  calcium  in  the  drainage  water, 
while  the  proportion  of  nitrates  is  only  slightly  raised,  nitrifica- 
tion having  as  yet  made  but  little  progress. 

The  reaction  just  mentioned  is  the  true  cause  of  the 
advantage  which  ammonium  salts  possess  over  nitrate  of  sodinm 
whenever  very  wet  weather  follows  the  spring  dressings  of 
these  manures.  The  ammonia,  while  it  remains  ammonia,  is 
retained  by  the  soil,  and  the  rain  only  succeeds  in  removing 
the  acid  to  which  the  ammonia  was  united.  The  nitric  acid  of 
the  nitrate  of  sodium  is,  on  the  other  hand,  not  retained  by  the 
soil,  and  may  possibly  be  washed  into  the  subsoil  before  tie 
crop  has  been  able  to  appropriate  it.  In  popular  teaching  the 
statement  is  oflen  made  that  nitrate  of  sodium  is  a  much  mm 
soluble  salt  than  sulphate  of  ammonium,  and  that  it  is  owing 
t>o  this  difference  in  solubility  that  the  first  salt  is  more  readilj 
washed  out  of  the  surface  soil  by  rain  than  the  latter.  This 
explanation  is  erroneous.  The  two  salts  have  a  nearly  eqnal 
solubility ;  1  lb.  of  either  dissolves  in  about  2  lb.  of  cold  water. 


Digiti 


zed  by  Google 


Sviphate  of  Ammonium  as  Manures,  303 

The  real  diflTerence  between  them  lies  in  the  very  different  beha- 
viour of  a  fertile  soil  towards  ammonia  and  towards  nitric  acid. 
The  ammonia  retained  by  the  soil  does  not  long  remain 
nnchanged,  the  oxidation  of  the  ammonia  to  nitric  acid  very 
soon  commences,  and  continues  at  varying  rates  till  the  whole 
of  the  ammonia  has  undergone  this  change  and  has  become 
converted  into  nitrate  of  calcium.  The  temporary  protection 
from  the  action  of  percolating  water  has  now  ceased,  and  nitrate 
of  calcium  can  be  removed  from  the  soil  by  excessive  rain  as 
readily  as  nitrate  of  sodium.  Of  this  fact  again  we  find  ample 
illustration  in  the  composition  of  the  drainage  waters  from  the 
manured  plots  at  Bothamsted.^ 

The  rate  at  which  the  nitrification  of  ammonia  proceeds  in 
the  soil  is  a  point  of  much  importance  in  the  discussion  of  the 
question  before  us.  The  more  speedily  is  the  nitrification  of 
the  ammonia  completed,  the  more  nearly  (other  conditions 
being  equal)  should  the  effects  produced  by  nitrate  of  sodium 
and  sulphate  of  ammonium  on  the  growing  crop  become  alike, 
a  similar  supply  of  nitrates  being  in  this  case  presented  to  the 
crop  at  a  nearly  similar  date.  On  the  other  hand,  a  very  slow 
nitrification  of  the  ammonium  salt  at  once  creates  entirely 
different  conditions  as  to  the  supply  of  plant  food  to  those 
occurring  when  a  corresponding  amount  of  nitrate  of  sodium  has 
been  applied. 

Nitnfication  is  most  rapid  when  the  soil  is  in  a  condition  of 
fine  tilth ;  when  it  is  wet,  but  not  saturated  with  water ;  when 
the  temperature  of  the  soil  is  high  ;  and  when  it  contains  a  con- 
siderable proportion  of  carbonate  of  calcium  or  other  basic 
substance. 

At  Rothamsted  a  distinct  rise  in  the  proportion  of  nitrate  in 

the   drainage  water  has   been  observed   forty  hours  after  the 

ammonium  salts  had  been  applied  to  the  land  in  a  wet  October. 

In    Scbloesing's  laboratory   experiments,  in   which   powdered 

soils  were  wetted  with  solutions  of  various  salts  of  ammonium, 

nitrification  was    completed  in   8   to    15    days,   even    when 

very   large  proportions   of  the   salts   were   applied.     Wagner 

mixed  a  very  large  proportion  of  sulphate  of  ammonium  with  a 

j>oor   loam,  containing  only  18  per  cent,  of  water,  and  found 

tb  at    in   a  cold  room  no  nitrification  had  taken  place  in^^'i 

3ia.ys,-  but    in    36    days  a  vigorous  commencement  had^i^^j^ 

^ttvode.      In  a  warm  room  a^miilar  mixture  of  soil   /%    ^^Mt 

Aowed  great  "PW  ^    ^nj^^^^cation  in  12   days,  y^    ^ay 

•^^^ably  concifi         w'  U-tilled  soil,  and/  gy^owery 
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apring  weather,  the  nitrification  of  an  ordinary  small  dreaaing 
of  sulphate  of  ammonium  will  usually  be  completed  in  two  or 
three  weeks;  but  that  in  dry  weather,  or  with  a  deficiency 
of  carbonate  of  calcium  in  the  soil,  the  completion  of  nitrifica^ 
tion  will  be  considerably  postponed.  We  should  also  suppose 
that  the  nitrification  of  an  ammonium  salt  would  proceed  more 
rapidly  in  a  soil  haying  the  fine  tilth  employed  for  such  crops 
as  barley  and  potatoes,  than  when  the  salt  is  applied  as  a  top- 
dressing  to  a  wheat-field  in  the  spring.^ 

In  a  soil  poor  in  carbonate  of  calcium,  nitrification  will  be 
delayed  if  superphosphate,  kainite,  or  other  salt  of  potassium  is 
applied  with  the  ammonium  salt,  as  each  of  the  manures  just 
named  will  appropriate  some  of  the  lime  in  the  soil,  and 
thus  rob  the  ammonia  of  one  of  the  conditions  neceasaiy 
for  nitrification. 

The  more  gradual  effect  of  ammonium  salts  as  a  manure,  as 
compared  with  nitrate  of  sodium,  is  not,  however,  entirely 
due  to  the  time  occupied  by  the  nitrification  of  the  ammonia, 
it  is  in  part  due  to  the  deferred  nitrification  of  the  soil  itself. 
An  application  of  nitrate  of  sodium  does  not  apparently  inter- 
fere with  the  ordinary  course  of  nitrification  in  the  soil,  tbia 
goes  on  as  if  no  nitrate  had  been  employed ;  but  when  an 
ammonium  salt  is  applied  to  the  soil,  nitrification  seems  to 
proceed  first  on  the  ammonia,  and  the  nitrogenous  organic 
matter  of  the  soil  in  contact  with  the  ammonia  is  protected 
for  a  time  from  decomposition,  and  reserved  for  a  later  action. 
This  effect  of  adding  ammonium  salts  to  a  soil  will  be  distinctly 
increased  if  the  proportion  of  carbonate  of  lime  in  the  soil  is 
very  small,  so  that  tiie  immediately  available  base  is  used  up 
by  the  ammonium  salts,  and  a  fresh  supply  is  only  obtained  by 
subsequent  weathering. 

The  retardation  of  nitrification  in  a  soil  by  the  use  oi 
ammonium  salts  seems  to  have  been  generally  overlooked; 
it  is  plainly  seen,  however,  in  some  of  Deh^rain's  laboratory 
experiments.  In  Schloesing's  examples  of  intense  nitrification, 
in  which  large  quantities  of  ammonium  salts  were  mixed  with 
soil  and  kept  in  a  closed  vessel  into  which  oxygen  gas  was 

.*  In  the  recently  pablisbed  investigations  of  Winog^radsky  and  Om^Iiansky 
it  is  b.Tiown  that  the  presence  of  certain  kinds  of  fresh  organic  matter, » 
angar  ap^-'  peptone,  will  greatly  hinder  or  entirely  prevent  the  nitrification  of 
ammonia.  \  simpler  forms  of  organic  matter,  the  products  of  decompositioii, 
as  butyrates,^  acetates,  and  soluble  humates,  have  much  less  influence.  The 
practical  beayjng  of  these  facts  is  obvious.  When  studying  the  effect  of 
ammonmm  sautg  on  meadowland,  or  its  effect  when  applied  with  dung,  the 
delay  i»  nitrification  due  to  the  presence  of  fresh  organic  matter  must  be 
taken  into  accoun^^^ 
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introduced  as  fast  as  it  was  consumed,  it  was  found  that 
when  oxygen  ceased  to  be  rapidly  consumed  the  quantity  of 
nitrogen  in  the  nitric  acid  produced  was  always  a  little  smaller 
than  that  in  the  ammonia  which  had  disappeared  ;  the  whole  of 
the  nitric  acid  was  thus  accounted  for  by  the  ammonia,  and 
none  was  apparently  derived  from  the  soil.  Schloesing  ascer- 
tained that  the  amount  of  free  nitrogen  appearing  during  the 
experiment  was  too  small  to  influence  the  result. 

In  an  experiment  of  my  own,  a  retardation  of  the  nitrifica- 
tion of  soil  by  ammonium  salts  was  also  observed.  Two  identical 
weights  of  the  same  soil  were  taken,  to  one  of  these  a  quantity 
of  ammonium  salt  containing  2C  milligrams  of  nitrogen  was 
added.  The  soils  remained  undisturbed  for  119  days.  The 
ammonia  had  then  all  nitrified.  It  was  found  that  the  manured 
soil  contained  53*3  milligrams  of  nitrogen  as  nitric  acid,  and 
the  unmanured  soil  34*5  milligrams.  Had  the  nitrification 
of  the  ammonia  not  interfered  with  the  nitrification  of  the  soil, 
we  should  have  expected  to  find  26  +  34-5  or  60-5  milligrams 
of  nitrogen  as  nitrates  in  the  manured  soil;  what  was 
found  was  a  distinctly  smaller  quantity.  The  escape  of 
ammonia  was  prevented  in  this  experiment,  but  no  deter- 
mination was  made  of  any  free  nitrogen  evolved,  which, 
however,  was  unlikely  to  occur  from  the  moderate  state  of 
moisture  of  the  soil.  It  seems  thus  highly  probable  that  the 
ordinary  nitrification  of  a  soil  is  more  or  less  temporarily  re- 
tarded after  the  application  of  ammonium  salts,  and  that  a  part  of 
the  nitrification  of  the  soil  occurs  later  in  the  season  than  on  land 
which  has  been  manured  with  nitrates.  We  shall  see  presently 
that  this  idea  helps  a  good  deal  towards  the  explanation  of  the 
influences  of  weather  upon  the  results  yielded  by  ammonium 
salts  and  nitrate  of  sodium.* 


^  Since  the  above  was  written  it  has  been  shown  by  Winogradsky  and 
Om^liansky  that  the  nitrifying  organisms  cannot  themselves  oxidise  organic 
matter,  and  that  the  nitrites,  produced  in  the  first  stage  of  the  nitrification 
process  are  formed  in  every  case  from  pre-existing  ammonia.  This  being  the 
case,  we  mnst  not  suppose  that  in  an  unmanured  soil  the  nitrifying  organism 
oxidises  the  nitrogenous  humic  matter,  and  when  ammonium  salt  is  added 
attacks  by  preference  the  ammonia.  The  retardation  of  the  nitrification  of 
the  oiganic  matter  in  a  soil  which  is  brought  about  by  the  addition  of  an 
ammonium  salt  is  due  to  a  different  cause.  We  have  just  mentioned  that  the 
nitrogen  in  the  soil  must  take  the  form  of  ammonia  before  it  can  be  nitrified ; 
this  formation  of  ammonia  is  the  work  of  bacteria,  but  it  is  also  to  some 
extent  the  result  of  chemical  action  (hydrolysis).  It  appears  that  the 
formation  of  anunonia  in  a  soil  is  checked  by  the  presence  of  ammonia. 
Ihis  has  been  shown  by  Hubert  (Antiales  agronamiquei  xv.  365).  The  addi- 
tion of  an  ammonium  salt  to  the  soil  thus  serves  in  some  measure  to 
protect  the  nitrogenous  organic  matter  of  the  soil  from  change  till  the 
added  ammonia  has  been  nitrified. 
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Another  practical  result  of  the  nitrification  of  ammoniam 
salts  to  which  we  must  call  attention  is  the  considerable  con- 
sumption of  the  carbonate  of  calcium,  or  other  basic  matter,  in 
the  soil,  which  it  involves.  Each  hundredweight  of  sulphato 
of  ammonium  will  consume  about  82^  lb.  of  carbonate  of 
calcium  during  the  process  of  the  absorption  of  the  ammonia  by 
the  soil  particles,  and  another  82^  lb.  will  be  taken  up  dnring 
the  formation  of  nitrate  of  calcium.  The  analyses  of  the 
Eothamsted  drainage  waters  by  Yoelcker  and  Frankland 
(Journal  R.A.S.E.,  1882,  p.  11)  excellently  illustrate  the  active 
removal  of  lime  from  the  soil  where  ammonium  salts  are  em- 
ployed as  manure. 

It  is,  of  course,  when  ammonium  salts  are  used  in  large 
quantities,  and  are  applied  to  the  land  every  year,  as  in  the 
experiments  at  Rothamsted  and  WoburUj  that  the  waste  of 
carbonate  of  calcium  is  most  likely  to  reach  a  hurtful  point. 
When  moderate  dressings  are  employed  once  or  twice  in  a 
rotation  the  danger  of  unduly  diminishing  the  percentage 
of  lime  in  the  soil  is  much  reduced.  It  must  be  borne  in  mind 
that  the  lime  thus  lost  can  only  be  replaced  by  the  use  of  chalk 
or  burnt  lime;  no  application  of  gypsum  or  superphosphate 
of  lime  will  serve  the  purpose,  as  basic  lime  is  in  this  case 
required. 

The  solvent  action  of  ammonium  salts  upon  basic  calciam 
salts  may  in  some  cases  prove  of  real  advantage.  In 
Jamieson^s  experiments  on  the  effect  of  phosphatic  manaree  on 
turnips,  nitrate  of  sodium  beat  sulphate  of  ammonium  when 
both  were  used  with  superphosphate,  but  the  ammonium  salt 
did  best  when  the  phosphate  supplied  was  in  the  form  of  ^ronnd 
coprolite. 

Nitrate  of  Sodium. — There  is  little  to  be  said  respecting 
the  chemical  reactions  of  nitrate  of  sodium  in  the  soil.  To  a 
certain  limited  extent  the  soda,  like  the  ammonia,  will  be 
retained  on  the  surface  of  the  soil  particles,  and  some  nitrate 
of  calcium  will  take  the  place  of  the  nitrate  of  sodium  ;  but 
the  absorptive  power  of  soil  for  soda  is  so  much  weaker 
than  that  for  ammonia  that  this  reaction  will  be  relatively 
unimportant. 

Nitrate  of  sodium  not  being  liable  to  retention  by  the  soil 
is  free  to  distribute  itself  directly  it  is  brought  into  contact  with 
it.  Not  only  does  it  thus  get  a  great  start  of  the  ammoninm 
salt  when  both  are  applied  at  the  same  time  as  a  top-dressing, 
but  it  ever  afterwards  possesses  a  greater  mobility ;  this  is  due 
to  the  fact  that  nitrate  of  sodium  has  a  considerably  higher 
molecular  diffusibility  in  water  than   the  nitrate  of  calcinm 
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produced  by  the  nitrification  of  ammonia.  According  to 
Marignac's  experiments,  the  diffusion  of  nitrate  of  calcium  pro- 
ceeds at  about  two-thirds  the  rate  of  the  diffusion  of  nitrate  of 
sodium,  when  equal  weights  of  these  salts  are  placed  in  water 
under  the  same  conditions. 

The  speedy  distribution  of  nitrate  of  sodium  in  a  moist  soil 
is  attended  both  with  advantages  and  disadvantages.  It  is 
advantageous  as  securing  the  immediate  action  of  the  manure. 
It  is  advantageous  during  the  period  of  rapid  growth,  as  the 
nitrate  moves  freely  towards  the  roots  as  they  exhaust  the  nitrate 
in  their  immediate  vicinity.  It  is  especially  advantageous  in 
dry  weather,  when  the  supply  of  available  plant  food  is  greatly 
diminished  and  movements  in  the  soil  become  very  slow.  On 
the  other  hand,  the  distribution  of  nitrate  of  sodium  may  take 
place  in  the  direction  of  the  subsoil  as  energetically  as  in  a  more 
useful  direction,  and  when  a  short  rooted  crop  is  grown,  and 
excessive  rain  falls,  a  more  considerable  amount  of  the  manure 
may  be  wasted  than  when  an  ammonium  salt  has  been  em- 
ployed. The  advantage,  or  disadvantage,  of  the  great  mobility 
of  nitrate  of  sodium  is  tlius  determined  by  the  circumstances  in 
which  it  is  used,  and  among  these  circumstances  the  time  of 
application  of  the  manure,  and  the  character  of  the  weather, 
have  a  preponderating  value. 

On  some  kinds  of  heavy  land  a  top-dressing  of  nitrate  of 
sodium  has  the  disagreeable  effect  of  destroying  the  tilth 
and  rendering  the  soil  sticky  ;  this  action  was  strongly  marked 
in  the  field  at  Rothamst^  on  which  the  experimental  oats 
were  grown,  but  it  has  not  appeared  to  an  injurious  extent  in 
other  fields  on  the  same  farm.  The  action  is  clearly  due  to 
the  disintegration  of  the  compound  particles  of  the  soil,  on 
the  existence  of  which  the  tilth  depends ;  the  clay  is  separated 
from  the  fine  sand  by  the  action  of  the  salt,  and  the  sand 
may  be  seen  lying  as  a  glistening  film  on  the  surface  of  a 
sticky  layer  of  clay.  It  is  well  known  that  some  salts  greatly 
promote  the  coagulation  of  clay  and  the  formation  of  com- 
pound particles,  while  other  salts  act  in  a  contrary  manner. 
Nitrate  of  sodium  belongs  apparently  to  the  latter  class.  By 
using  along  with  the  nitrate  another  manure,  such  as  super- 
phosphate of  lime,  which  tends  strongly  to  preserve  the  coagu- 
lated condition  of  the  clay,  the  injury  to  the  tilth  may  generally 
be  remedied. 

It  is  quite  probable  that  the  disintegration  of  the  compound 
particles  of  a  soil  will  increase  its  retentive  power  for  water, 
though  injuring  it  in  other  respects,  and  the  marked  power 
of  resisting  drought  possessed  by  crops  manured  with  nitrate  of 
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sodium  may  be  more  or  less  owing  to  a  previous  accumulation 
of  water  in  the  soil. 


Plant  Food  Sopplted. 

We  have  already  pointed  out  that  while  nitrate  of  sodium 
and  sulphate  of  ammonium  both  finally  supply  the  plant  with 
nitrates,  yet  in  the  first  case  the  nitric  acid  is  associated  with 
soda,  and  in  the  second  with  lime.  Is  the  supply  of  soda  to 
the  soil  and  crop  which  accompanies  the  use  of  nitrate  of 
sodium  ever  the  cause  of  the  superior  results  sometimes 
obtained  from  this  manure  ? 

Soda  is  not  one  of  the  essential  constituents  of  plant  food. 
It  is  not  found  in  grain  from  which  the  chaff  has  been  removed, 
but  it  may  occur  in  distinct  quantities  in  the  straw.  In  the 
potato  tuber  it  is  rarely  present,  but  it  occurs  in  considerable 
quantity  in  mangel  roots.  We  may  say  generally  that  soda  is 
absent  from  the  perfected  products  of  plant  growth,  but  present 
in  very  variable  quantity  in  roots,  stems  and  leaves,  the 
manufacturing  apparatus  of  the  plant.  Soda  cannot  take  the 
place  of  potash  in  the  construction  of  plant  tissue,  but  it  may 
nevertheless  serve  useful  functions  in  the  laboratories  of  the 
plant. 

Wagner  has  made  very  extensive  experiments  by  means  of 
pot-cultures  to  ascertain  if  the  soda  in  nitrate  of  sodium  had 
any  share  in  determining  the  amount  of  the  crop  obtained ;  to  this 
end  he  compared  the  effects  of  nitrate  of  sodium  and  nitrate  of 
calcium,  and  tried  whether  the  addition  of  common  salt  (chloride 
of  sodium)  to  sulphate  of  ammonium  increased  the  yield  from  this 
manure.  He  concludes  that  the  presence  of  soda  in  the  manure 
has  little  power  to  increase  the  produce  except  when  the  soil 
is  distinctly  deficient  in  potash ;  but  if  this  is  the  case,  the 
sodium  salt  is  then  the  means  of  securing  a  greater  assimilation 
of  potash  by  the  plant  and  the  production  of  a  distinctly  larger 
crop. 

There  are  several  Rothamsted  experiments  showing  a 
beneficial  result  from  the  presence  of  soda  in  the  manure.  The 
first  I  will  name  seems  exactly  to  bear  out  the  conclusion 
arrived  at  by  Wagner.  Two  plots  in  the  field  devoted  to 
the  continuous  growth  of  barley  have  received  no  potash  as 
manure  since  the  commencement  of  the  experiment  in  1852. 
During  the  last  thirty  years,  1868-97,  one  plot  has  annually 
received  superphosphate  and  ammonium  salts,  and  the  other 
superphosphate  and  nitrate  of  sodium.  In  the  first  half  of  this 
period  the  average  crops  of  barley  grain  on  these  plots  were 
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respectively  41^  and  43|  bashels,  showing  an  advantage  of 
barely  two  bashels  to  the  credit  of  the  nitrate.  In  the  last  half 
of  the  period,  however,  the  sulphate  of  ammoniam  and  super- 
phosphate yielded  an  average  of  32^  bushels,  and  the  nitrate  of 
sodium  and  superphosphate  40|  bushels,  or  a  difference  of 
8^  bushels  in  favour  of  the  nitrate.  Thus  when  the  exhaustion 
of  potash  in  the  soil  began  to  be  felt  the  nitrate  of  sodium 
showed  a  very  distinct  superiority.  That  it  was  the  lack  of 
potash  which  occasioned  the  marked  reduction  of  produce 
on  the  ammonia  plot  is  made  evident  by  the  fact  that  in  the 
case  of  another  pair  of  plots  also  receiving  ammonium  salts  and 
nitrate  of  sodium  with  superphosphate,  but  to  which  potash  has 
been  continuously  applied,  the  average  crop  by  ammonium 
salts  daring  the  last  fifteen  years  has  not  been  inferior  to 
that  yielded  by  the  nitrate. 

In  other  Rothamsted  experiments  sulphate  of  sodium  has 
been  used  for  a  long  series  of  years  with  ammonium  salts  and 
superphosphate  both  on  wheat  and  grass  plots  to  which  no 
potash  has  been  for  a  long  time  applied.  The  crops  in  these 
cases  remain  so  good  that  it  is  difficult  to  believe  that  the 
sodium  salt  does  not  distinctly  contribute  to  the  result ;  an  exact 
basb  for  calculation  is,  however,  unfortunately  lacking.  In  all 
the  cases  quoted  the  soda  will  act  by  displacing  potash  in  the 
soil,  and  rendering  it  more  available  to  the  plant,  but  the  general 
action  of  soda  as  an  alkali  in  the  laboratory  of  the  plant  is  not 
excluded. 

We  thus  conclude  that  on  soils  deficient  in  potash  the  soda 
of  the  nitrate  of  sodium  plays  a  not  unimportant  part  in  the 
return  given  by  this  manure.  When  pots^  is  thus  deficient, 
the  addition  of  sulphate  or  chloride  of  sodium  to  sulphate  of 
ammonium  will  increase  the  yield  obtained  from  the  latter 
salt;  but  Wagner's  experiments  do  not  indicate  that  the 
addition  of  a  sodium  salt  to  sulphate  of  ammonium  will  enable 
it  to  fully  equal  the  return  from  nitrate  of  sodium.  Abundant 
illustrations  will  be  supplied  presently  (p.  329)  of  the  influence 
of  potash  and  superphosphate  upon  the  relative  productiveness 
of  nitrate  of  sodium  and  anmionium  salts. 

Influence  of  Weather. 

No  fact  is  more  evident  when  compai'ing  the  actual  effects 
of  ammonium  salts  and  nitrate  of  sodium  in  the  field  than  that 
their  relative  productiveness  depends  very  much  on  the 
character  of  the  season  in  which  they  are  employed.  In  one 
season  the  nitrate  may  give  distinctly  the  better  results,  and  in 
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another  the  ammonia.  This  effect  of  season  is  of  a  far- 
reaching  character.  It  is  obvious  that  the  times  of  sowing  the 
manures,  of  putting  in  the  crop,  and  of  harvest,  may  consider- 
ably affect  the  result ;  for  the  time  of  year  when  the  ose  of 
the  manure  commences,  and  the  time  of  year  when  harvesti 
occurs,  clearly  determine  what  part  of  the  season  shall  affect 
the  result.  A  wheat  field  top-dressed  with  sulphate  of  am- 
monium and  nitrate  of  sodium  in  March  or  April,  and  with  a 
harvest  in  the  first  week  of  August,  may  experience  a  very 
different  season  from  a  mangel  field  manured  in  May  and  with 
the  harvest  in  November,  although  both  crops  may  be  grown  in 
the  same  year.  Different  soils  are  also  differently  affected  by 
the  same  season ;  one  of  the  most  distinctive,  and  alas !  little 
studied  properties  of  soil,  being  their  different  capacities  for 
retaining  water.  We  have  thus  a  highly  complicated  problem 
before  us  when  we  seek  to  understand  the  undoubted  influence 
of  season  on  the  relative  value  of  nitrate  of  sodium  and  sulphate 
of  ammonium. 

The  published  reports  of  the  Bothamsted  and  Wobnm 
experiments  afford  abundant  examples  of  the  crops  yielded  by 
nitrate  of  sodium  and  ammonium  salts,  with  vaiying  additions 
of  other  manures,  during  a  long  series  of  years ;  unfortunately, 
however,  the  data  required  for  elucidating  the  character  of  each 
season  are  very  incomplete.  The  Bothamsted  pnblicationa 
supply  us  with  the  monthly  rainfall  at  Bothamsted  during  the 
whole  course  of  the  experiments.  The  records  of  temperatare 
and  sunshine,  though  made  for  a  number  of  years,  have,  how- 
ever, not  been  published.  At  intervals  of  about  20  years 
detailed  reports  of  some  of  the  field  experiments  have  been 
issued,  and  in  these  the  general  character  of  each  season  is 
briefly  described.  In  the  case  of  Wobum,  we  have  records  of 
the  monthly  rainfall  during  sixteen  years,  1882-97.  This  is  all 
the  information  at  our  disposal. 

It  is  most  desirable  that  every  Experiment  Station  carrying 
on  investigations  with  crops  and  manures  should  record  and 
publish  full  accounts  of  the  character  of  each  season,  and  of  the 
dates  at  which  each  stage  in  the  history  of  the  experiment  was 
reached.  Monthly  averages  of  temperature,  and  monthly  rain- 
falls are  quite  insufiicient ;  an  excess  of  rain  or  temperature  at 
the  beginning  or  end  of  a  month  may  easily  give  an  apparent 
character  to  a  month  which  it  did  not  really  possess.  Weekly 
averages  of  temperature,  and  weekly  rainfeklls,  during  the  whole 
period  from  the  application  of  the  manures,  or  sowing  the  crop, 
till  harvest,  with  monthly  statements  for  the  rest  of  the  year, 
would  answer  very  well. 
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We  also  need  to  be  acqaainted  with  the  power  of  retaining 
and  supplying  water  possessed  by  each  experimental  soil.  For 
this  purpose  determinations  are  required  of  the  quantity  of 
water  held  by  the  soil  when  drainage  has  ceased  after  heavy 
rain,  and  also  of  the  quantity  present  when  the  soil  is  in  a 
condition  of  agricultural  drought,  the  difference  between  the 
two  quantities  representing  the  effective  water-retaining  capacity 
of  the  soU.  Many  of  the  differences  in  the  action  of  manures 
on  different  soils  are  simply  due  to  the  differences  in  the 
effective  supply  of  water  in  the  soils  in  question,  differences  which 
may  easily  occur  even  with  an  identical  rainfall  in  each  case. 

The  statement  is  usually  made  that  nitrate  of  sodium  gives 
a  better  result  than  sulphate  of  ammonium  in  a  dry  season, 
while  in  a  wet  season  the  reverse  may  be  the  case.  The  ex- 
planation offered  is  that  nitrate  of  sodium  is  washed  out  of  the 
soil  in  a  wet  season,  while  the  ammonium  salts  suffer  from  rain 
to  a  less  extent.  This  explanation  clearly  deals  with  only  one 
half  of  the  assumed  facts,  it  does  not  account  for  the  superiority 
of  the  nitrate  of  sodium  in  a  dry  season. 

When  we  begin  to  study  the  results  actually  obtained  at 
Bothamsted  and  Wobum  in  various  years,  our  confidence  in 
any  very  simple  explanation  of  the  difference  in  effect  shown  by 
the  two  manures  becomes  very  much  shaken.  While  certain 
broad  fiicts  remain,  the  apparent  inconsistencies  are  very 
numerous.  A  season  distinctly  favourable  to  nitrate  at  Wobum 
frequently  displays  a  different  character  at  Rothamsted;  while 
at  both  stations  different  crops,  though  grown  on  the  same  farm, 
and  in  the  same  season^  may  yield  opposite  results  with  the 
manures  in  question. 

Perhaps  the  most  striking  instance  of  the  influence  of  obscure 
causes  on  the  action  of  the  manures  is  afforded  by  the  results 
giren  by  the  wheat  and  barley  crops  at  Wobum  in  the  year 
1882.  These  experimental  crops  are  grown  side  by  side  in  the 
same  field,  and  have  received  for  many  years  precisely  the  same 
manures.  In  each  experiment  the  effect  of  nitrate  of  sodium 
and  ammonium  salts  is  compared  on  three  pairs  of  plots.  Both 
salts  are  applied  as  top-dressings  on  the  same  date,  the  applica- 
tion to  the  barley  coming  sometimes  a  little  later  than  that  to  the 
wheat.  Notwithstanding  this  similarity  in  the  conditions  of  the 
wheat  and  barley  experiments,  the  wheat  crop  in  1882  showed 
an  excess  by  ammonium  salts  over  nitrate  of  sodium  amounting 
to  6'Oj  2'3,  and  7'7  bushels  in  the  three  comparative  experiments ; 
while,  on  the  contrary,  the  barley  showed  an  excess  by  nitrate 
of  sodium  over  ammonium  salts  amounting  to  5*0,  2*9,  and 
14-1  bushels  in  the  exactly  corresponding  trials.    Both  results 
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exhibit  a  considerable  departure  from  the  mean  relative  effect 
of  the  two  manures,  but  the  departure  from  the  mean  took  an 
opposite  direction  in  the  case  of  barley  to  that  of  wheat.  It  is 
obvious  that  no  explanation  can  be  attempted  of  cases  snch  as 
this  without  a  very  thorough  and  detailed  knowledge  of  the 
successive  stages  of  development  of  each  crop,  and  of  the  varia- 
tions in  the  season  which  accompanied  them. 

Influence  of  Ttainfall  at  Bothamsted. — We  proceed  now  to 
see  what  light  can  be  thrown  on  the  subject  by  studying  the 
relation  between  the  distribution  of  rain  during  the  growing 
period  and  the  final  produce  obtained  from  the  manures  at  harvest 
To  study  this  relation  we  turn  first  to  the  Bothamsted  experiments. 
As  already  mentioned  only  monthly  rainfalls  are  available  for 
the  present  discussion,  but  by  dealing  with  the  average  of  many 
seasons  instead  of  looking  at  individual  years  the  opportunity 
for  error  will  be  much  diminished. 

1.  Tlie  Ba/rley  ExpenmerUs. — ^The  conditions  of  the  experi- 
ments on  the  continuous  growth  of  barley  in  Hoos  field  are  well 
suited  for  our  present  discussion.  The  ammonium  salts  and 
the  nitrate  of  sodium  are  both  spread  on  the  land  at  the  same 
time,  at  the  end  of  February  or  beginning  of  March,  and  are  then 
ploughed  in ;  both  manures  thus  experience  exactly  the  same 
weather.  The  quantities  of  ammonium  salts  (200  lb.  per  acre 
of  mixed  sulphate  and  chloride)  and  of  nitrate  of  sodium  (275  lb. 
per  acre)  are  also  smaller  than  those  generally  employed  at 
Bothamsted,  and  more  nearly  correspond  with  ordinary  agricul- 
tural practice.  The  quantities  of  manures  employed  supply 
nearly  the  same  amount  of  nitrogen.  There  are  available  for 
discussion  the  harvests  of  thirty  years,  1868-97. 

Confining  our  attention  to  the  produce  of  those  plots  on 
which  there  is  the  least  deficiency  of  ash  constituents,  we  find 
that  there  are  thirteen  years  in  which  the  ammonium  salts  gave 
an  equal  or  greater  produce  of  barley  grain  than  the  nitrate  of 
sodium,  and  ten  years  in  which,  under  similar  conditions  of 
manuring,  the  nitrate  clearly  surpassed  the  ammonium  salts. 
If  we  now  calculate  from  the  published  Bothamsted  records  of 
rainfall  the  mean  monthly  rainfall  for  these  two  groups  of  years, 
we  obtwn  the  following  figures : — 

Mean  Rainfall  tn  13  Seasons  in  which  ilte  Produce  of  Barley  by 
Ammonium  Salts  was\  equal  to  or  greater  than  that  by  Nitrate  of 
Sodium, 


March 

April 

May 

June                        July 

In. 
1-81 

to. 
223 

In. 
2-25 

in.                           in. 
2-39                    2-64 
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Mean  RaivfaU  in  ID  SecLsons  of  distinctly  greater  Produce  hy 
Nitrate  of  Sodium, 


March            1           April           |            May                        June 

1         July 

in.                             iq.             1              in.              1              in. 
1-62                      1-74          j           1-61          1           1-88 

in. 
2-58 

Excess  of  Rainfall  in  Seasons  favourable  to  Ammonium  Salts, 
019            1          0-49          1          0-64          1          0-61                    006 

The  evidence  thus  brought  together  apparently  shows  that 
the  ammonium  salts  have  equalled  the  nitrate  of  sodium  for  the 
production  of  barley  when  there  has  been  a  rather  excessive 
rainfall  in  April  and  May  and  a  full  rainfall  in  June  and  July, 
the  ample  supply  of  rain  thus  extending  throughout  the  whole 
period  of  active  growth  of  the  crop.  In  the  individual  years 
which  go  to  make  up  this  mean  result  it  is,  however,  by  no 
means  always  found  that  the  period  of  ample  rain  extends  over 
three  or  four  months,  it  may  be  confined,  possibly,  though 
seldom,  to  one  month  of  the  growing  period.  The  fact  which 
seems  to  characterise  the  years  favourable  to  ammonia  is  that 
during  some  considerable  portion  of  the  growing  period  the  soil 
was  amply  supplied  with  water. 

The  seasons  in  which  nitrate  of  sodium  gives  a  better  return 
than  ammonium  salts  are,  on  the  other  hand,  seasons  of  de- 
ficient rain,  the  average  deficiency  during  April,  May,  and 
June,  as  compared  with  the  seasons  favourable  to  ammonium 
salts,  amounting  to  about  half  an  inch  in  each  month.  Here, 
again,  we  must  not  assume  that  the  lack  of  rain  extends  in 
every  case  over  the  whole  growing  period — it  is  merely  the 
general  characteristic  of  these  seasons  to  be  dry. 

Although  the  general  character  of  the  seasons  which  favour 
the  superiority  of  one  or  other  manure  is  probably  truly  shown 
by  the  mean  rainfalls  just  quoted,  we  cannot  by  merely  looking 
at  a  series  of  monthly  rainfalls  certainly  determine  whether  a 
particular  season  was  one  favourable  to  ammonium  salts  or  nitrate 
of  sodium.  To  determine  the  character  of  the  season  from  the 
rainfall  much  more  information  would  be  required.  Not  only 
should  we  need  to  know  the  distribution  of  the  rain  in  more 
detail,  we  must  also  be  acquainted  with  the  prevailing  tem- 
perature, and  with  the  duration  of  bright  sunshine.  In  cool, 
cloudy  weather,  a  moderate  rainfall  may  suflBce  to  keep  the  soil 
moist  j  while  in  a  hot  season,  with  brilliant  sunshine,  even 
heavy  showers  will  be  soon  exhausted. 

TOt.  XT.  T.S.— 42  Y 
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The  distribution  of  the  rain  which  we  have  seen  actually 
characterises  the  seasons  specially  favourable  to  ammonia  or 
nitrate  is  not  what  we  should  have  predicted  from  the  explana* 
tion  generally  given  of  the  cause  of  the  different  effects  of  these 
manures.  If  the  effect  of  nitrate  of  sodium  usually  fell  below 
that  of  ammonium  salts  from  the  washing-out  of  the  former 
manure  by  heavy  rain,  we  should  expect  to  find,  in  the  case  of 
the  barley  experiments,  that  a  wet  March  and  April  was  the 
most  potent  cause  of  injury  to  the  nitrate.  That  very  heavy 
rain  in  these  months  is  injurious  we  need  not  doubt ;  but  the 
mean  rainfalls  just  quoted  show  in  an  unmistakable  manner 
that  the  wet  or  dry  character  of  the  season,  which  favours  one 
or  other  manure,  extends  quite  to  the  end  of  the  growing 
period.  Now  drainage  through  the  soil  will  very  rarely  occur 
during  the  summer  months  on  land  covered  by  a  growing  crop. 
Moreover,  after  May,  the  drainage  waters  from  cropped  fields 
(for  example  Broadbalk  field,  Eothamsted,)  cease  to  contain 
nitrates,  if  no  excessive  amount  of  nitrogenous  manure  has  been 
applied.  We  cannot  therefore  suppose  that  the  moderate  excess 
of  rain  which  favours  the  land  manured  with  ammonium  salts 
acts  simply  by  washing  unused  nitrate  of  sodium  out  of  the  plot 
serving  for  comparison  ;  we  must  assume  that  the  ammonia  plots 
stand  moi'e  in  need  of  rain  than  those  receiving  nitrate  if  they 
are  to  yield  an  equal  result.  This  is  doubtless  the  correct  view 
to  take  of  the  facts  before  us.  Without  pretending  to  give  a 
complete  explanation  of  this  complex  problem,  we  can  perhaps 
indicate  some  reasons  why  a  greater  amount  of  rain  is  reqfnired 
for  the  same  crop  production  when  ammonium  salts  are  em- 
ployed instead  of  nitrate  of  sodium. 

The  nitrate  of  calcium  formed  from  the  ammonium  salts 
being  produced  some  time  after  the  application  of  the  nitrate 
of  sodium,  and  the  nitrate  of  calcium  being  a  less  diffusible  salt 
than  the  nitrate  of  sodium,  more  rain  and  a  later  rain  is  needed 
to  distribute  the  nitrates  of  the  ammonium  salts  in  the  soil  than 
is  required  when  nitrate  of  sodium  is  employed.  This  difference 
in  requirement  will  affect  chiefly  the  earlier  part  of  the  season. 

We  have  also  seen  (p.  304)  that  the  nitrification  of  the 
nitrogenous  organic  matter  of  the  soil  will  be  delayed  by  the 
addition  of  ammonium  salts.  It  thus  becomes  necessary  to 
provide  conditions  favourable  to  the  production  of  ammonia  in 
the  soil,  and  its  subsequent  nitrification,  far  into  the  growing 
period,  if  land  manured  with  an  ammonium  salt  is  to  produce 
the  same  result  as  land  to  which  an  equal  quantity  of  nitrogen 
hai  been  applied  as  nitrate  of  sodium.  The  size  of  a  crop  is 
indeed  not  determined  solely  by  the  manures  applied,  but  by 
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ares  plus  the  natural  soil ;  the  conditions  which  favour 
sation  of  the  organic  nitrogen  of  the  soil  have  thus  a 
portant  influence  on  the  final  result, 
le  a  moist  season  is  thus  needed  for  the  full  success  of 
im  salts,  there  are  other  reasons  why  nitrate  of  sodium 
ally  able  to  succeed  in  times  of  drought,  though,  as  we 
isently  see,  it  is  not  in  dry  years  that  it  yields  its  maxi- 
Dduce.  The  earlier  distribution  of  nitrate  of  sodium  in 
must  lead  in  a  dry  season  to  a  greater  root  development 
■op,  and  thus  enable  it  to  make  more  use  of  the  water 
I  the  subsoil.  On  heavy  soils,  like  those  at  Rothamsted, 
^f  nitrate  of  sodium  also  tends  to  bring  about  a  dis- 
ion  of  the  soil  particles,  which  while  it  is  iujurious  to 
U  increase  the  amount  of  water  retained  by  the  soil. 
Pacts  seem  to  point  to  a  greater  utilisation  of  subsoil 
I  dry  seasons  by  crops  manured  with  nitrate  of  sodium, 
^es  and  Gilbert's  paper  on  the  "  Drought  of  1870," 
d  in  this  Journal  (2nd  series,  vol.  vii.,  1871,  p.  91). 
ough  the  nitrate  of  sodium  characteristically  excels  the 
urn  salts  in  dry  seasons,  it  is  not  in  dry  seasons  that 
ite  produces  its  largest  produce.  Nor  because  ammonium 
e  a  better  return  than  nitrate  of  sodium  in  wet  seasons, 
wet  seasons  needed  for  ammonium  salts  to  yield  their 
etums.  The  two  groups  of  seasons  just  considered  in- 
any  of  very  inferior  productive  power,  the  right  of  any 
\  a  place  in  one  of  the  groups  depending  solely  on  the  pre- 
dng  effect  of  one  of  the  two  manures  which  it  exhibited. 
gain  review  the  thirty  crops  of  barley  in  Hoos  field, 
k  out  the  seasons  yielding  the  heaviest  produce  by 
im  salts  and  nitrate  of  sodium  respectively,  we  find 
two  lists  include  for  the  most  part  the  same  years.  In 
Dng  the  seven  years  of  heaviest  produce  by  nitrate  of 
and  the  seven  years  of  heaviest  produce  by  ammonium 
3re  are  five  years,  18G0,  1880,  1882,  1883,  1892,  which 
to  each  group.  The  mean  monthly  rainfall  in  these 
ons  of  excessive  productiveness  was  as  follows : — 


nnfallin  5  Seasons  of  Maximum  Productiveness  for  Barley 
receiving  Ammonium  Salts  or  Nitrate  of  Sodium, 

r 

March 

April 

May 

in. 
1-87 

Juno          j          July 

In. 
1-26 

in. 
210 

in. 
2-35 

in. 
311 

aave  here  neither  characteristically  dry  nor  wet  seasons. 
?7et  February,  storing  the  soil  with  water,  we  have  a 
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dry  March,  an  April  with  a  rainfall  rather  above  the  avei 
a  May  with  a  Bomewhat  scanty  rainfall,  a  fall  rainfall  in  J 
and  one  rather  above  the  average  in  July.  We  have  hen 
marked  excess  of  rain,  but  the  rain  is  distributed  so  s 
excellently  meet  the  successive  requirements  of  the  soil 
crop. 

The  great  characteristic  of  a  season  of  maximum  produc 
ness  is  that  it  is  a  period  of  prolonged  and  uninterrupted  grc 
A  mild  spring,  favouring  early  root  development,  follow© 
a  rather  cool  but  not  unfavourable  summer,  and  a  rathei 
harvest,  are  the  conditions  which  ensure  a  very  heavy  pro 
of  the  cereal  crops.  These  conditions  are  equally  needed  ? 
ever  may  be  the  nature  of  the  manure  applied. 

Thus  while  a  wet  season  tends  to  give  a  preponden 
effect  to  ammonium  salts,  and  a  dry  season  a  preponden 
effect  to  nitrate  of  sodium,  both  manures  require  a  seaso 
much  the  same  character  if  they  are  to  yield  a  maxii 
produce. 

2.  The  Wheat  Experirncnts. — Little  opportunity  is  affc 
by  the  experimental   crops  in  the  Rothamsted  wheatfielc 
comparing  the  character  of  the  seasons  especially  favonrabi 
ammonium  salts  and  nitrate  of  sodium.     This  is  due  to 
varying  times  at  which  the  ammonium  salte  have  been  app 
Previously  to  1873  the  ammonium  salts  were  all  applied  in 
autumn,  and  the  nitrate  in  the  spring.     From  1873  to  ] 
both   manures  were   applied   as   top-dressings   in  the  spi 
Since   this   time    100   lb.  of  the   ammonium  salts  have 
applied  in  the  autumn,  and  the  rest  (generally  300  lb.)  in 
spring.     The  eleven  seasons,  1873-83,  are  thus  the  only 
available  for  the  present  discussion.     In  this  period  there 
only  two  seasons  in  which  the  ammonium  salts  with  ash 
stituents  on  Plot  7  produced  a  crop  equal  to  or  greater 
that  yielded  by  the  nitrate  of  sodium  with  ash  constituent 
Plot  Qa,     The  mean  rainfall  in  these  two  seasons  shows  a 
considerable  excess  of  rain  in  April,  June  and  July,  but 
than  an  average  in  May.     As  far,  therefore,  as  these  few  rei 
go,  they  agree  with  the  general  rule  that  wet  seasons  fa^ 
the   superiority   of  ammonium   salts   as   a  manure  for  ce 
crops. 

3.  The  Orass  Uxperiment^, — We  turn  next  to  the  influ( 
-of  weather  on  the  hay  crops  manured  with  ammonium  \ 
and  nitrate  of  sodium  in  Rothamsted  Park.  The  ammoD 
salts  and  the  nitrate  of  sodium  have  here  been  appliec 
the  rates  respectively  of  400  lb.  and  550  lb.  per  acre ;  i 
quantities  supply  nearly  the  same  amount  of  nitrogen. 
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manures  are  applied  to  the  grass  as  a  top*dressing  towards  the 
end  of  February,  or  in  March,  the  ammonium  salts  being  applied 
a  little  earlier  than  the  nitrate.  We  shall  confine  our  attention 
to  the  two  plots,  9  and  14,  which  receive,  beside  the  salts  in 
question,  a  full  supply  of  alkalies  and  phosphates.  The  crops  of 
40  years,  1858-1897,  are  available  for  this  discussion. 

Looking  in  the  first  place  at  the  comparative  efiects  of 
nitrate  of  sodium  and  ammonium  salts  on  the  first  or  main  crop 
of  hay,  we  find  nine  seasons  in  which  the  ammonium  salts  give 
an  equal  or  larger  produce  of  hay  than  the  nitrate  of  sodium, 
and  sixteen  seasons  in  which  the  nitrate  of  sodium  has  a  decided 
advantage.  The  mean  rainfalls  of  these  two  groups  of  years 
are  as  follows : — 

Mean  Rainfall  in  9  Seasons  in  which  the  Produce  of  Hay  by 
Ammonium  Salts  was  equal  to  or  greater  than  that  by  Nitrate  of 
Sodium. 


March               [               April 

May 

June 

In.                                     In. 
202                            2-61 

in. 
312 

in. 
8-24 

Mean  Rainfall  m  16  Seasons  of  distinctly  greater  Produce  by 
Nitrate  (f  Sodium, 


1-83  1-63  168  208 


Excess  of  Rainfall  in  Seasons  favourable  to  Ainmoniuin  Salts, 


0-19  '  0-89  1-44  j  IIG 


We  have  here  the  same  kind  of  difference  in  the  two  groups 
of  seasons  which  we  observed  in  the  case  of  the  barley  experi- 
ments, but  in  the  case  of  the  hay  crop  the  difference  is  far  more 
strongly  marked.  The  ammonium  salts  have  indeed  proved 
equal  to  or  better  than  the  nitrate  only  in  very  wet  seasons,  the 
excess  of  rainfall  in  seasons  especially  favourable  to  ammonium 
salts  amounting  to  about  3^  inches  during  the  three  months 
forming  the  growing  period. 

In  this  case,  as  previously  remarked  in  the  case  of  barley, 
the  excess  of  rain  in  the  seasons  favourable  to  ammonium 
salts  is  distributed  through  the  whole  growing  period,  and  any 
explanation  of  the  relation  between  weather  and  manure  must 
deal  with  th;s  fact. 

The  grass  experiments  supply  striking  evidence  of  the  more 
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prolonged  growth  which  takes  place  when  ammonium  salts 
used  as  manure.  During  the  last  twenty  years  a  second  c 
of  hay  has  been  cut  in  September  or  October,  and  its  wei^ 
recorded.  Although  the  first  crop  most  generally  show 
greater  produce  by  nitrate  of  sodium,  the  second  crop  aln 
as  usually  shows  a  greater  produce  by  ammonium  salts.  '. 
the  production  of  this  characteristic  subsequent  growth  on 
ammonia  plots  a  sujSicient  summer  rainfall  is  naturally  requii 
When  we  study  the  character  of  the  rainfall  occurring 
the  seasons  of  greatest  produce,  we  do  not  find,  as  in  the  cas 
barley,  that  nearly  the  same  character  of  season  suflSces  to  ] 
duce  maximum  crops  of  hay  whether  the  manuring  is  with  i 
monium  salts  or  nitrate  of  sodium.  There  are,  in  the  forty  y( 
of  the  grass  experiments,  four  first  crops  of  hay  of  over  three  t( 
produced  by  a  manuring  of  ammonium  salts  and  ash  constitn< 
on  Plot  9,  and  nine  similar  crops  of  hay  produced  by  nitrat 
sodium  and  ash  constituents  on  Plot  14.  In  the  nine  last-nai 
seasons  only  two  of  the  first  group  occur.  The  mean  rainfel 
the  two  gi-oups  of  seasons  were  as  follows  : — 

Afean  RainfaU  of  4c  Seasons,  in  which  400  lb.  of  Ammonium  Sc 
produced  over  three  tons  of  Ilay, 


March 

April 

May 

Jane 

in. 
1-2G 

In. 
2-86 

In. 
2-83 

in. 
2-88 

Mea7i  Rainfall  ofO  Seasons,  in  which  550  Ih.  of  Nitrate  of  Sod\ 
2*roduced  over  three  tans  of  Hay, 


1-84 


243 


1-82 


216 


We  have  here  again  before  us  the  now  familiar  fact 
ammonium  salts  require  a  much  wetter  growing  season  to 
duce  a  full  crop  of  hay  than  is  the  case  with  nitrate  of  sodii 

The  grass  experiments  thus  supply  the  most  striking 
ample  of  the  need  of  a  considerable  summer  rainfall  for 
full  success  of  ammoniacal  manures.  What  has  been  alr( 
said  as  to  the  causes  of  the  slower  development  of  crops 
ceiving  ammonium  salts,  as  compared  with  those  recei 
nitrate  of  sodium,  and  the  need  of  maintaining  a  moist  condi 
of  the  soil  if  the  crops  manured  with  ammonia  are  to  rt 
their  greatest  development,  applies  indeed  with  special  1 
to  the  case  of  meadow  land.  The  nitrification  of  ammon 
salts  applied  as  a  top-dressing  to  old  grass  land  will  prob 
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idedly  slower  than  in  the  case  of  an  arable  soil ;  the 
lation  of  humus  which  characterises  grass  land  tends 
to  deprive  the  soil  of  the  basic  matter  needed  for 
tion,  while  some  of  the  recent  residues  of  vegetable 
will  probably  have  a  retarding  influence  on  nitrification 
Qanner  lately  pointed  out  by  Winogradsky.  It  is  also 
low  land,  with  its  accumulations  of  nitrogenous  organic 
that  we  should  expect  to  find  the  largest  amount  of 
osition  of  organic  matter,  with  the  production  of  am- 
iuring  the  summer  months,  and  this  utilisation  of  soil 
1  is,  we  have  seen,  retarded  by  the  addition  of 
um  salts.  There  are  thus  several  probable  causes,  all  of 
end  to  make  the  production  of  nitrates  especially  pro- 
when  meadow  land  is  manured  with  ammonium  salts. 
J  production  of  ammonia  and  nitrates  in  the  soil  is  of 
>nly  possible  when  the  soil  continues  moist  during  the 
months. 

have  yet  to  notice  the  part  played  by  the  character  of 
3age.  The  surprisingly  large  crop  of  hay  produced  by 
of  sodium  in  the  very  dry  season  of  1870  was  made  the 
of  a  special  study  at  Rothamsted.  It  appeared  from  an 
ition  of  the  soil  that  the  crop  had  succeeded  in  taking 
ttore  water  from  the  subsoil  than  the  crop  manured  with 
um  salts.  The  results  of  the  grass  experiments  at  Rot- 
1  are  much  complicated  by  the  fact  that  a  very  different 
is  now  growing  on  the  various  plots,  a  consequence  of 
^-continued  action  of  the  different  manures.  Lawes 
bert  were  of  opinion  that  a  chief  cause  of  the  successful 
iation  of  subsoil  water  on  the  nitrate  plot  was  the 
ment  on  this  plot  of  Bromiis  mollis^  a  deep-rooted  grass 
brmed  about  one-half  of  the  whole  hay  crop,  and  the 
f  which  were  traced  to  4  ft.  below  the  surface.  It 
from  this  investigation  that  a  further  cause  of  the  need 
ater  summer  rainfall  on  the  ammonia  plots  at  Rotham- 
s  the  shorter  root  range  of  the  herbage.  This  cause  of 
ce  between  ammonium  salts  and  nitrate  of  sodium  can 
30  expected  to  arise  except  in  cases  where  the  use  of  the 
s  has  been  long  continued. 

rhe  Potato  Experiments. — In  the  potato  experiments  at 
isted  the  ammonium  salts  and  the  nitrate  of  sodium  are 
to  the  land  at  the  same  time  in  March  or  April,  and  are 
hly  incorporated  with  the  soil  before  the  potatoes  are 
.  The  same  quantities  of  these  salts  are  used  as  in  the 
[periments.    The  potatoes  grown  are  of  the  main  crop 
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variety,  so  that  the  growing  period  extends  through  the  whole 
the  summer  and  early  autumn. 

A  classification  of  the  seasons  in  two  groups,  according 
the  greater  productiveness  of  the  ammonium  salts  or  nitrate 
sodium,  does  not  reveal  any  considerable  difference  in  the  m( 
rainfall  during  the  whole  growing  period.  The  average  U 
rainfall  from  April  to  September  in  nine  seasons  in  which 
ammonium  salts  gave  a  distinctly  better  result  was  15*2  inch 
and  in  eight  seasons  in  which  the  nitrate  of  sodium  was  decide 
superior  14- 7  inches.  The  only  distinct  appearance  of  grei 
dryness  in  the  nitrate  seasons  occurs  in  May  and  June,  the  m 
total  rainfall  for  these  months  being  one  inch  less  than  in 
seasons  favouring  ammonia. 

With  the  thorough  incorporation  of  the  ammonium  s 
with  the  soil  in  these  experiments,  and  the  very  prolon 
period  available  for  nitrification,  we  should  not  expect  to  i 
that  the  supply  of  nitrates  on  the  ammonia  plots  was  defici 
through  lack  of  rainfall  in  any  ordinary  season,  the  want  of  i 
in  one  month  being  generally  made  up  by  a  full  supply  in  o1 
months.  Nor  on  the  nitrate  of  sodium  plot  can  the  crop  de 
any  especial  advantage  from  the  production  of  earlier  and  dec 
roots,  enabling  it  to  draw  more  water  from  the  subsoil,  as 
roots  of  the  potato  are  always  confined  to  the  surface  soil, 
can  thus  see  reasons  why  variations  in  rainfall  have  comparati^ 
but  little  effect  in  determining  the  greater  productiveness 
ammonium  salts  or  nitrate  of  sodium  when  these  are  applies 
potatoes  in  the  manner  employed  at  Rothamsted.  Unfoi 
nately  the  records  of  rain  are  the  only  data  available  for  a  st 
of  the  characters  of  the  seasons  in  question. 

5.  The  Mangel  Experiments, — The  ammonium  salts 
the  nitrate  of  sodium  have  both  been  applied  to  the  land  at 
same  time,  and  thoroughly  mixed  with  the  soil  before  bow 
the  mangel  seed.  The  manures  have  been  usuaUy  applied 
April.  A  much  smaller  series  of  crops  is  available  for  stud] 
the  case  of  mangels  than  in  the  case  of  the  other  crops  aire 
mentioned.  All  seasons  in  which  there  has  been  a  failure 
plant  have  been  excluded  from  notice. 

As  in  the  case  of  potatoes,  no  distinct  difference  is  percei 
in  the  total  rainfall  of  the  growing  period,  whether  the  sea 
favoured  ammonium  salts  or  nitrate  of  sodium,  but  the  fact  d 
not  carry  very  much  weight  owing  to  the  few  seasons  contribut 
to  the  mean.  In  three  seasons,  in  which  the  crop  by  ammoni 
salts  and  ash  constituents  (Plots  4a  and  6a)  equalled,  or  nea 
equalled,  the  corresponding  crops  by  nitrate  of  sodium  (PI 
4n  and  6n),  the  mean  total  rainfall  from  May  to  Septem 
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3  inches ;  while  in  four  seasons,  in  which  the  nitrate 
[considerably  larger  crop,  the  mean  total  rainfall  for  the 
riod  was  again  12-G  inches.  As,  however,  in  the  case  of 
ttoes,  so  now,  the  summer  months  are  drier  in  the  nitrate 
L  the  ammonia  series,  the  mean  difference  in  June 
y  showing  an  excess  of  rain  amounting  to  1'37  inch 
easons  favourable  to  ammonium  salts, 
remarks  already  made  as  to  the  favourable  conditions 
iplete  nitrification  presented  by  potato  culture  apply 
to  the  case  of  mangels.  The  mangel,  however,  possesses 
cteristically  deep  root,  and  if  nitrate  of  sodium  has  the 
f  securing  an  earlier  and  deeper  extension  of  the  roots, 
ild  expect  the  nitrate  to  yield  the  better  result  in  dry 

lence  of  Eainfall  at  Woburn.  —  The  average  rainfall 
urn  is  much  smaller  than  at  Rotharasted,  During  the 
•s,  1882-97,  the  average  rainfall  at  Woburn  has  been 
ches,  which  is  about  5  inches  less  than  the  rainfall 
the  same  period  at  Eothamsted.  I'he  very  moderate 
at  Woburn  is  nevertheless  sufficient  to  produce  heavy 
I  result  largely  due  to  the  character  of  the  soil ;  the 
eld  by  a  fine  sand  is  indeed  far  more  readily  available 
wants  of  a  crop  than  tlie  water  contained  in  a  heavy 
clay. 

Woburn  '  the  ammonium  salts  and  nitrate  of  sodium 
»lied  as  top-dressings  to  the  wheat  and  barley  crops, 
in  the  month  of  May.  The  application  thus  falls  much 
the  season  than  at  ilothamsted.  With  this  late  appli- 
of  the  ammonium  salts  at  Woburn,  coupled  with  the 
of  the  soil  in  lime,  the  process  of  nitrification  is 
prolonged  far  into  the  season,  and  in  some  cases  a 
>sidue  of  nitrates  remains  unused  in  the  soil  in  autumn, 
rikingly  affects  the  crop  in  the  following  year^  as  is 
shown  by  the  results  on  Plots  8 ft  and  8/>,  which  receive 
luonium  salts  in  alternate  years,  one  of  the  plots  thus 
^  in  every  season  the  effect  produced  by  the  residue  of 
vious  manuring. 

Tlte  Wheat  Expenmeiits, — Looking  first  at  the  crops  on 
and  G,  which  receive  ammonium  salts  and  nitrate  of  sodium 
ing  nitrogen  equal  to  50  lb.  of  ammonia  per  acre,  with 
lete  cinereal  manure,  we  find  tliat  in  seven  years  out 
ixteen  for  which  records  of  rainfall  are  available  the  yield 
.e  ammonium  salts  was  distinctly  .  better  than  that  from 
rate  of  sodium ;  while  in  other  seven  years  the  reverse 
ase.     The  mean  rainfalls  during  the  growing  periods  of 
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these  two  groups  of  seasons  do  not  show  that  the  seasons  we 
generally  wetter  in  the  years  of  greater  produce  by  ammonii 
the  average  fall  of  rain  in  the  two  groups  of  seasons  is  inda 
nearly  the  same  in  each  case. 

If,  however,  we  construct  our  groups  by  selecting  the  yea 
of  greatest  produce  by  each  manure,  irrespective  of  any  exa 
lence  of  one  over  the  other,  we  obtain  a  somewhat  differed 
result.  There  are  five  years  in  which  the  ammonium  sal 
yielded  over  35  bushels  per  acre,  and  six  years  in  which  t 
nitrate  did  the  same ;  the  second  group  includes  three  yea 
Ijelonging  to  the  first.  The  average  rainfall  for  various  perio 
in  these  two  groups  of  seasons  was  as  follows  : — 


May  to  July 
May  to  August 
April  to  August 


Nitrate 

Ammoma 

crop, 
over  35 
bushels 

crop, 
over  35 
bushels 

in.  rain 

5-89 

in.  rain 

6-46 

7-97 

8-38 

9-54 

10-59 

Thus  by  confining  our  attention  to  the  big  crops,  the  larg 
requirement  of  rain  by  the  ammoniacal  manure  becomes  p( 
ceptible. 

When  we  turn  to  Plots  8  and  9,  receiving  twice  the  amou 
of  ammonium  salts  and  nitrate  that  is  applied  to  Plots  5  and 
the  influence  of  more  or  less  rain  becomes  distinctly  marke 
This  is  as  we  should  expect.  Plot  8,  receiving  the  lai^ 
dressing  of  ammonia,  needs  for  success,  even  more  tlian  Plot 
a  long-continued  state  of  moisture  in  the  soil,  both  for  t 
nitrification  of  the  ammonia,  and  for  the  utilisation  later 
the  season  of  the  organic  nitrogen  of  the  soil,  which  utilis 
tion  the  ammonium  salt  had  at  first  hindered.  Plot  9  is, ' 
the  other  hand,  so  well  supplied  with  ready-formed  nitrate,  th 
so  far  as  the  supply  of  plant  food  is  concerned,  it  is  mc 
independent  of  rain  than  Plot  6. 

If  we  compare  the  average  rainfall  in  four  seasons  in  whi 
the  nitrate  beat  the  ammonia,  with  the  amount  of  rain  in  i 
seasons  in  which  the  ammonia  decidedly  beat  the  nitrate,  ^ 
lind  that  in  the  group  of  seasons  favourable  to  the  nitrate  t 
average  rainfall  from  April  to  August  has  been  7*72  inch 
while  in  the  seasons  favourable  to  the  ammonia  it  has  been  10'" 
inches.  If  we  choose  to  regard  only  the  seasons  yielding  t 
best  crops,  we  can  compare  the  average  rainfall  in  sev 
seasons  in  which  the  ammonium  salts  gave  over  40  bushe 
with  the  rainfall  in  five  seasons  in  which  the  nitrate  gave 
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produce ;  three  years  in  the  first  series  occur  also  in  the 
The   average    amounts   of  rain   in   these   groups   of 
were  as  follows : — 


Nitrate 

Ammouia 

crop, 

crop. 

OVIT  40 

over  40 

bushels 

bu.shcla 

V. -I'^— ' 

>-^^ — ^ 

in.  rain 

in.  rain 

5-32 

6G2 

G-72 

.8-74 

8-21 

10-73 

aj  to  July  •  .  •  • 
\y  to  August  .... 
)ril  to  August 8-21 

lither  way  of  viewing  the  results  there  is  thus  plain 
5  that  the  seasons  especially  favourable  to  the  ammonium 
>  the  wetter  seasons,  and  that  the  extra  supply  of  rain 
cases  extends  throughout  the  whole  growing  period. 
%6  Barley  Exj^eriments. — There  are  in  this  case  only 
^ears  available  for  discussion,  as  the  later  barley  crops 
1  with  ammonium  salts  suffered  so  much  from  the 
Lon  .of  the  lime  in  the  soil  that  they  cannot  fairly  be 
sd  with  the  crops  produced  by  nitrate  of  sodium  in  the 
ars. 

le  case  of  the  Plots  5  and  6,  receiving  the  smaller  dress- 
re  is  only  one  year  in  which  the  ammonium  salts  beat  the 
but  we  may  include  in  the  seasons  favourable  to  am- 
)ur  other  seasons  in  which  the  ammonium  salts  nearly 
[  the  nitrate.  The  average  rainfall  during  these  seasons 
)s  as  follows  with  the  rainfall  of  five  seasons  in  which 
ate  decidedly  beat  the  ammonium  salts : — 

\ainfall  in  5  Seasons  in  which  the  Produce  of  Barley  hy 
ionium  Salts  on  Plot  5  nearly  equalled  that  given  hy  Nitrate 
HJlium  on  Plot  6. 


I 

May 

June 

July 

August 

in. 
2-29 

in. 
1'79 

in. 
2G2 

in. 
1-85 

m  Rainfall  in  5  Seasons  of  distinctly  greater  Produce  by 
Nitrate  of  Sodium, 

1G7 

1-97 

21G 

1-5G 

the  case  of  Plots  8  and  9,  receiving  the  heavier 
ra  of  manure,  there  are  four  years  in  which  the  am- 
i  salts  yield  a  better  result  than  the  nitrate,  and  also  four 
h  the  nitrate  excels  the  ammonium  salts.  The  average 
J  of  these  two  groups  of  seasons  were  as  follows : — 
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Mean  Rainfall  in  4  Seasons  in  which  the  Produce  of  Barley  \ 
Ammonium  Salts  on  Plot  8  ukis  greater  than  tluU  by  Nitrate  i 
Sodium  on  Plot  9. 


April 

May 

Judo 

July 

August 

ill. 
1-91 

in. 
1-91 

In. 
1-95 

in. 
3-36 

in. 
1-43 

Mean  Rainfall  in  4  Seasons^  of  distinctly  greater  Produce  by 
Nitrate  (^Sodium, 

2-20 

237 

1-75 

1-42 

IGO 

We  have  here  an  average  total  rainfall  between  April  &i 
August  of  9*34  inches  in  the  seasons  favourable  to  nitral 
and  of  10-56  inches  in  the  seasons  fevourable  to  ammoniu 
salts.  It  is  instructive  to  remark  that  the  excess  of  rain  whii 
apparently  favours  the  action  of  the  ammoniacal  manure  oocu 
in  July  and  June,  and  that  the  years  favourable  to  the  nitra 
of  sodium  show  a  distinctly  greater  rainfall  in  May,  the  men 
of  the  application  of  the  nitrate,  and  when  most  washing  o 
would  be  expected.  This  is  quite  in  accordance  with  what  \ 
liave  already  nrged — it  is  apparently  the  summer  rainfM  whi 
lias  most  influence  in  determining  the  greater  productivenc 
of  the  ammonium  salts. 

In  closing  this  section,  we  must  confess  that  mnch  st 
remains  to  be  done  to  elucidate  the  causes  of  the  very  considc 
able  variations  in  the  relative  productiveness  of  the  maiiax 
brought  about  by  the  influence  of  weather. 

Influence  of  Time  of  Application. 

The  time  of  application  has  a  considerable  influence  on  t 
eflect  of  every  manure,  and  especially  is  this  the  case  when  t 
manure  consists  of  soluble  salts,  as  in  the  instance  before  us. 

The  fact  that  soil  possesses  no  retentive  powers  for  nitre 
of  sodium,  and  that  it  is  therefore  liable  to  be  washed  into  t 
subsoil  by  heavy  rain,  has  naturally  led  farmers  to  apply  tl 
manure  to  their  crops  at  as  late  a  period  as  possible.  There 
undoubtedly  no  manure  so  suitable  as  nitrate  of  sodiom  foi 
late  top-dressing,  as  in  the  speed  with  which  it  is  capable 
distributing  itself  in  the  soil  it  excels  every  other  manure,  sa 
common  salt  (chloride  of  sodium).  Practical  limits  to  t 
lateness  of  the  application  are  fixed  by  the  weather,  for  ev 
nitrate  of  sodium  will  not  diffuse  in  a  dry  soil,  and  also  I 
the  stage  of  growth  reached  by  the  crop.     Ciareal  crops,  1 
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9,  cease  to  increase  their  store  of  nitrogen  soon  after 
ig.  Late  dressings  should  always  be  very  small,  as  the 
jy  of  a  late  application  of  nitrate  is  to  produce  straw 
;han  com,  and  leaf  rather  than  root, 
monium*  salts  cannot  be  successfully  applied  as  a  top- 
y  at  so  late  a  period  as  nitrate  of  sodium,  as  time  is 
3  for  the  nitrification  of  the  ammonia,  and  the  nitrate 
am  formed  is  not  itself  so  diffusible  a  salt  as  nitrate  of 
.  Nevertheless,  with  small  dressings,  applied  in  a  wet 
bo  arable  soils  in  good  tilth,  and  sufficiently  provided  with 
kte  of  calcium,  there  will  be  no  great  difference  in  the 
J  of  the  action  of  the  two  manures, 
bough  both  manures  may  occasionally  be  applied 
rop  with  advantage  as  a  late  dressing,  the  manure 
en  seldom  yield  its  best  return.  Late  dressings  can 
le  towards  the  production  of  root  development,  and 
b  an  abundant  root  development  both  the  fertility  of  the 
d  the  manure  applied  will  remain  imperfectly  utilised. 
ressings  are  also  apt  to  furnish  an  inferior  quality  of 
).  Thus,  in  the  culture  of  sugar  beet,  it  is  imperative 
krogenous  manures  should  be  applied  to  the  land  before 
wth  of  the  crop  commences  if  the  maximum  percentage 
r  is  to  be  obtained. 

\  climate  having  no  excessive  rainfall,  and  with  a  soil  of 
)tentive  power  for  water,  excellent  results  are  obtained 
ing  both  the  ammonium  salts  and  nitrate  of  sodium  with 

before  sowing  spring  com,  potatoes,  or  mangel-wurzel. 

these  circumstances,  the  crop  finds  the  nitrates  dis- 
1  throughout  the  surface  soil,  and  standing  ready  for 
ition  as  soon  as  its  active  growth  commences.  The 
bion  of  the  ammonium  salts  and  nitrate  of  sodium  to  the 
bhis  early  period  is  the  plan  which  has  been  followed  at 
isted  in  the  cultivation  of  the  crops  just  named ;  it  has 
tended  with  very  good  results,  both  as  to  the  returns  in 
r  unit  of  nitrogen  applied,  and  also  as  to  the  relative 
iveness  of  the  two  manures. 

place  of  this  early  spring  application,  which  we  may 
as  an  intermediate  method,  we  may  have  a  still  earlier 
L  application,  or  a  considerably  later  use  of  both  manures 
iressings. 

3he  RoUiamsted  wheat  field  the  whole  of  the  ammonium 
ere  ploughed  into  the  land  in  autumn  before  drilling  the 
up  to  the  year  1872.  Some  of  the  largest  crops  grown 
^urse  of  the  wheat  experiments  were  obtained  during  this 

During  the  next  eleven  years  a  comparison  was  made 
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of  the  relative  eflfects  of  spring  and  autumn  applications  of  1 
ammonium  salts.  The  plot  manured  in  spring  received  1 
ammonium  salts  as  a  top-dressing  in  March.  These  elei 
years  included  many  inferior  seasons.  In  three  seasons  1 
autumn  manuring  gave  the  larger  return,  while  in  eight  sea8< 
the  spring  dressing  proved  the  more  productive.  The  aven 
excess  of  crop  by  the  spring  over  the  autumn  applicat 
amounted  to  4  bushels  of  wheat,  and  5^  cwt.  of  straw  per  ac 
Since  1883, 100  lb.  of  the  ammonium  salts  have  been  applied 
the  land  in  the  autumn,  and  the  remainder  as  a  top-dressing 
the  spring. 

In  the  experiments  with  wheat  at  Holkham  in  Norfolk, 
comparison  of  autumn  and  spring  applications  of  ammonii 
salts  was  made  during  four  years.  The  average  results  wer 
autumn  application,  31*4  bushels ;  spring  application,  3] 
bushels.  In  this,  probably,  drier  climate,  the  application 
autumn  proved  quite  as  effective  as  that  in  spring. 

In  P.  De  Vuyst's  trials  of  nitrate  of  sodium  and  ammonii] 
salts  for  wheat  in  Belgium,  the  application  of  half  the  ammonii] 
salts  in  the  autumn,  and  half  in  the  spring,  was  found  to  prodn 
the  greatest  yield,  while  the  nitrates  alway  did  best  in  the  sprii 

Slaercker,  in  his  field  experiments  in  Saxony,  found  tl 
sulphate  of  ammonium  produced  only  about  two-thirds  as  lar 
an  increase  in  the  sugar-beet  crop  as  was  yielded  by  an  eqi 
valent  quantity  of  nitrate  of  sodium  when  both  manures  w€ 
applied  in  the  spring;  but  when  the  ammonium  salt  w 
applied  in  the  autumn  it  produced  as  large  a  crop  as  the  nitral 

These  examples  show  very  plainly  that  there  are  circai 
stances  in  which  a  very  early  application  of  the  ammonium  sf 
is  distinctly  advantageous ;  such  cases  will  specialLy  occur 
dry  climates,  and  in  soils  in  which  nitrification  proceeds  vei 
slowly,  as,  for  instance,  in  those  containing  a  very  small  quantr 
of  lime. 

The  tendency  of  the  present  day  has  been  undoubtedly  i 
proceed  in  an  opposite  direction,  and  to  postpone  the  appUcatic 
of  the  manures  as  long  as  possible,  with  the  view  of  avoidiii 
the  loss  of  nitrates  by  drainage.  Dressings  of  nitrate  of  sodiui 
have  also  for  the  same  reason  been  divided,  and  portions  applie 
to  the  crop  at  different  times.  Few  systematic  trials  ha?' 
however,  been  made  as  to  the  comparative  effect  of  earlier  an 
later  dressings. 

In  1891  Dr.  Aitken^  tried  the  effect  on  the  turnip  crop( 
small  quantities  of  nitrate  of  sodium  and  sulphate  of  dmmoniui 

'  Journal  R.A.S.E.,  1855.  *  Tranv.  High.  Soc.  1892. 
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applied  to  some  plots  at  the  time  of  sowing  the  seed,  and  to 
others  in  vaiioas  fractions  at  a  later  period ;  the  experiments 
were  conducted  simultaneously  on  26  farms.  In  this  season  a 
prolonged  drought  in  June  and  part  of  July  was  followed  by  a 
deluge  of  rain.  In  1892  ^  a  similar  experiment  was  repeated 
on  42  farms.  This  season  is  described  as  somewhat  dry,  cold, 
and  backward*  In  every  case  the  total  quantity  of  nitrate  of 
sodium  employed  amounted  to  120  lb.,  and  of  sulphate  of  am* 
monium  to  86  lb.  per  acre.  The  same  phosphates  were  applied  to 
every  plot.  The  mean  increase  by  manure  obtained  on  the 
various  plots  in  both  years  is  shown  in  Table  I.  below  : — • 

Table  I. — Results  of  applying  Sulphate  of  Ammonium  and  Nitrate 

of  Sodium  to  the  Tumijy  Crop  at  various  times  (Aitken), 

Experiments  in  1891. 


Increase  of  roots  by 

Times  of  applying  the  salts 

Sulphate  of 
ammonium 

Nitrate  of 
sodium 

At  sowing 

h  at  sowing,  J  a  week  after  singling         ,        • 

1  sowing,  J  singling,  ^  six  weeks  later     . 

1  singling,  ^  six  weeks,  ^  twelve  weeks  later  • 

CWt8. 

32J 

24 

15-i 

cwts. 
30 
33 
21 
14 

Experiments  in  1892. 


At  sowing  «        .        •        •        • 

Ten  days  after  singling  .  • 
Six  weeks  after  singling  .  i 
\  at  sowing,  ^  six  weeks  after  singling 


26 

8 

13 


31 
7 
6 

20 


It  will  be  observed  that  in  every  instance  save  one,  both  of 
the  manures  produced  their  best  effect  when  applied  at  the 
earliest  time. 

It  appears  evident  from  what  has  now  been  said  that  no 
general  rule  can  be  given  as  to  the  best  time  of  applying  these 
manures,  save  that  the  application  should  always  be  made  as 
early  as  is  consistent  with  freedom  from  serious  loss  by  drainage. 
As  young  plants  maybe  considerably  injured  by  contact  with 
concentrated  solutions  of  salts,  top-dressings  should,  if  possible, 
always  be  applied  during  the  fine  intervals  of  showery  weather. 

Influence  of  Impurities 

In  early  days  care  had  to  be  taken  that  the  ammonium  salt 
purchased  from  the  gas  works  was  free  from  sulphocyanates, 

1  Trans.  High.  Soc.  1893. 
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such  salts  being  poisonous  to  vegetation.  Now  that  snlphj 
of  ammonium  is  prepared  from  distilled  ammonia  the  risk  ji 
mentioned  has  practically  ceased. 

During  the  last  few  years  attention  has  been  called  to  t 
presence  of  perchlorates  in  commercial  nitrate  of  sodium,  and 
particular  injury  to  rye  and  oats  observed  in  Belgium,  Germai 
and  other  places,  has  been  attributed  to  the  presence  of  the 
salts.  There  is  no  doubt  that  a  small  quantity  of  perchlon 
of  potassium  is  generally  present  in  commercial  nitrate 
sodium  ;  it  occurs  there  because  it  is  a  natural  constituent 
the  "caliche"  from  which  the  nitrate  of  sodium  is  extract 
There  is  no  doubt,  also,  that  if  applied  in  sufficient  quantii 
the  perchlorate  acts  very  injuriously  on  cereal  crops.  On  t 
practical  question,  whether  there  is  ever  enough  perchlon 
present  in  nitrate  of  sodium  to  produce  an  injurious  resi] 
opinion  is  divided.  Wagner,  in  twenty  samples  of  nitrate 
sodium,  found  from  0-14  to  1*65  per  cent,  of  potassium  p 
chlorate,  the  average  being  0*75  per  cent.  SjoUema  states  tl 
he  has  found  in  two  cases  3  per  cent.,  and  in  one  case  6*7  j 
cent,  of  perchlorate ;  no  one  else  seems  to  have  obtained 
high  a  percentage.  '  W^jgnef  believes  that  when  the  perchlon 
does  not  exceed  the  amount  ^ihown  in  his  anq-lyses  no  injuric 
action  need  be  feared.  Maercker,  on  the  other  hand,  speaks 
injurious  results  observed  on  field  crops  of  rye,  when  the  perchl* 
ate  reached  1^  per  cent.  StefTeck,  in  a  series  of  pot  expe 
ments  with  oats,  found  a  distinct  prejudicial  action  when  1  \ 
cent  of  perchlorate  was  J)re56nt. '  Photographs  of  the  series 
manured  plants  in  his  experiments  are  published  in  a  rece 
number  of  the  LaTidir.  Versuchs-Stationen  (Band  lii.  s.  16 
There  seems  no  doubt  that  dryness  of  the  soil  intensifies  t 
action  of  the  perchlorate,  and  that  when  wet  weather  folio 
the  application  of  the  manure,  rather  considerable  quantit 
of  perchlorate  have  no  ill  efiect.  Mangel-wurzel  is  much  1( 
sensitive  to  perchlorate  than  oats  or  rye. 

When  nitrate  of  sodium  contains  95  per  cent,  of  real  nitra 
the  presence  of  a  prejudicial  amount  of  perchlorate  need  not 
feared,  but  this  assumes  that  the  95  per  cent,  has  be 
ascertained  by  an  actual  determination  of  nitric  acid,  and  1: 
not  been  found  by  difference,  which  is  a  common  practi 
among  analysts.  Ordinary  analysts  do  not  take  into  accoB 
the  presence  of  perchlorates  in  nitrate  of  sodium,  and  wh 
the  real  nitrate  is  found  by  difference  the  chlorates  and  p( 
chlorates  present  are  reckoned  as  nitrate. 
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Relative  Productiveness. 

ng  now  mode  ourselves  acquainted  with  a  number  of 
rs  respecting  the  properties  and  behaviour  of  am- 
saltsand  nitrate  of  sodium  under  the  various  conditions 
use  in  agriculture,  we  are  now  in  a  position  to  discuss 
ive  productiveness  of  these  manures  as  shown  by  actual 
Is  with  crops. 

ase  of  both  manures  has  now  extended  over  more  than 
rs,  and  abundant  records  are  therefore  available  as  to 
3  obtained  by  their  application.  It  is  only,  however, 
)th  manures  have  been  systematically  employed  on  the 
[,  for  the  same  crops,  and  in  the  same  seasons,  that  we 
material  for  an  accurate  comparison  between  them, 
in  his  prize  essay,  "  Der  Chilisalpeter,"  1886,  quotes 
;  of  field  experiments  in  which  the  comparative  effect  of 
im  salts  and  nitrate  of  sodium  on  various  crops  has 
ertained ;  more  than  half  of  these  experiments  are  from 
ts  obtained  at  Rothamsted  and  Wobum.  Unfortunately 
od  of  stating  the  results  is  of  no  use  for  our  present 
;  he  merely  tells  ns  by  how  m.any  kilograms  the 
of  one  manure  exceeded  the  produce  yielded  by  an 
at  quantity  of  the  other,  a  fact  which  gives  no  idea  of 
ive  produce  of  the  two  manures.  It  is  also  unfortunate, 
alas !  no  novelty,  that  few  of  the  German  journals  and 

0  which  he  refers  can  be  found  in  an  English  library. 

1  therefore  confine  our  attention  mainly  to  the  experi- 
ade  and  the  results  obtained  in  our  own  country. 

ence  of  Cinereal  Manures. — One  of  the  first  things  which 
)ur  attention  when  comparing  the  results  yielded  by 
im  salts  and  nitrate  of  sodium  at  Rothamsted  is  the 
I  influence  which  the  use  or  non-use  of  cinereal 
,  and  ^speciall/  of  &lkali  salts,  has  fipon  the  relative 
veness  of  these  two  manures. 

he  plots  at  Rothamsted,  exhausted  of  available  alkalies 
sphates  by  a  long-continued  removal  of  all  the  produce, 
)f  sodium  applied  alone  gives  frequently  a  far  better 
an  ammonium  salts  applied  alone  ;  but  if  alkalies  and 
ies  are  applied  with  each,  the  return  from  the  two 
omes  far  more  equal.  This  fact  does  not  appear  to  any 
extent  in  the  experiments  with  cereal  crops,  but  it  is  a 
kracteristic  feature  of  the  results  given  by  grass  land, 
,  and  mangel-wurzel. 

bhe  old  grass  land  in  Rothamsted  Park,  Plot  15  re- 
50  lb.  of  nitrate  of  sodium  ^r  acre  for  eighteen  years, 
XI.  T.8. — 42     '       '       *  •       •  j5 
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1 858-75,  while  Plot  5  received  400  lb.  (an  equivalent  qnantil 
of  ammonium  salts.  During  these  eighteen  years  the  produce 
the  ammonia  plot  fell  off  so  much,  that  at  last  it  became  lit 
more  than  that  on  the  permanently  unmanur^d  land,  while  t 
nitrate  of  sodium  continued  to  give  a  considerable  increase.  ( 
comparing  the  average  hay  crop  given  by  these  two  manui 
when  applied  alone  with  those  given  when  alkali  salts  (sulphai 
of  potassium,  sodium,  and  magnesium)  and  superphosphate 
lime  were  added  to  each,  we  have  the  following  figures : — 

Average  Produce  of  Hay  in  IS  Tears,  1858-75. 


No 
mannrc 

Ammoninm 
Baits 

Ammonium 
salts  and 
cincrcals 

IncTwise 
cinercals 

Nitrate 

of 
sodium 

Nitrate  of 

sodium  and 

clncroals 

Inrreofl 

by 
doeniat 

cwt. 
21 

cwt. 
25i 

cwt. 
60f 

cwt. 

2H 

cwt. 
35J 

cwt. 
57 

cwt 

2ii 

The  nitrate  of  sodium  thus  produced  lOJ  cwt.  more  1 
than  the  ammonium  salts  when  both  were  applied  alone,  1 
was  only  6f  cwt.  better  when  a  mixed  cinereal  manure  v 
added  to  each.  The  cinereal  manure  added  25^  cwt.  to  I 
produce  by  ammonia,  and  2 If  cwt.  to  the  produce  by  nitrate 

If  we  compare  the  increase  of  hay  given  by  ammonium  sa 
alone,  and  by  ammonium  salts  with  alkalies  and  phosphat 
with  the  corresponding  increase  when  nitrate  of  sodium  \ 
used,  the  result  appears  still  more  striking.  Taking  1 
increase  on  the  nitrate  plots  in  each  case  as  100,  we  have  1 
comparative  increase  by  the  two  manures  as  under : — 


Relative  Increase  by  Manure — Rothamsted  Hay, 

Ammonia 

Ammonium  salts  and  nitrate  of  sodium  applied  alone    .    29 
„  y,  n      with    alkalies  and  super- 

phosphate     •        •••••••    80 


Kitn 

Id 

ICH 


In  the  potato  experiments  at  Rothamsted  we  have  agi 
plots  on  which  ammonium  salts  and  nitrate  of  sodium  have  be 
applied  alone  for  twenty  years,  1876-95,  and  other  plots 
which  the  same  manures  have  been  used  in  conjunction  wi 
alkalies   and   superphosphate.     The   comparative    increase 
crop  yielded  by  the  manures  under  these  two  conditions  1 
been  as  follows,  taking  as  before  the  increase   by  nitrate 
100  :— 

Relatue  Increase  by  Manure — RotJiamsted  Potatoes, 


Ammonia 

Ammonium  salts  and  nitrate  of  sodium  applied  alone    •    41 
ff  ,f  „      with    alkalies  and  super- 

i^^      phosphate       •••••••»    00 


Kitra 
101 
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The  yield  of  the  ammonium  salts  thus  approaches  nearly  to 
that  of  the  nitrate  if  all  the  ash  constituents  required  by  the 
crop  are  supplied,  but  falls  far  below  it  when  they  are  withheld. 

The  mangel-wurzel  experiments  give  us  a  similar  result,  but 
in  more  detail,  as  in  this  case  we  are  able  to  distinguish 
between  the  action  of  the  superphosphate  and  the  alkali  salts, 
which  together  compose  the  mixed  cinereal  manure.  The 
average  root-crops  during  seventeen  years  show  the  following 
relative  amounts  of  increase  under  the  various  conditions  of 
manuring : — 

Relative  Increase  by  Manure — Rothamsted  Mangels, 

Ammonia       Nitrate 

Ammonium  salts  and  nitrate  applied  alone    .        •        ,24  100 
„              „               „      with  superphosphate         •    32  100 
„             „               „        „     alkalies   and    super- 
phosphate     •        .».••..    75  100 

It  is  quite  evident  from  these  figures  that  the  alkali  salts  were 
far  more  efiFective  than  the  superphosphate  in  raising  the 
produce  by  ammonium  salts  to  nearly  the  level  reached  by*  the 
nitrate  of  sodium. 

In  the  case  of  the  cereal  crops,  the  diminished  efficiency  of 
ammonium  salts,  as  compared  with  nitrate  of  sodium,  on  land 
which  has  suffered  a  prolonged  exhaustion  of  ash  constituents, 
is  much  less  conspicuous  ;  it  is,  however,  now  quite  perceptible 
on  the  barley  plots  at  Rothamsted.  The  average  produce  of 
barley  grain,  grown  during  twenty  years,  1872-91,  under  the 
special  conditions  of  manuring  in  question,  exhibits  relative 
amounts  of  increase  from  the  two  manures  as  follows  : — 

lielative  Increase  by  Manure — Bothamsted  Barley, 

Ammonia       Nitrate 

Ammonium  salts  and  nitrate  applied  alone   .        •        .79  ]00 
„              „                „      with  superphosphate         •    81  100 
„              „               „         „    alkali  salts       .        .    88  100 
„             „             .  „         „    alkalies   and   super- 
phosphate     •        •••••••    04  100 

Here,  as  in  the  mangel  experiments,  the  greatest  effect  in 
increasing  the  return  from  the  ammonium  salts  is  produced  by 
the  manure  supplying  potash.  Comparing  these  results  with 
the  facts  already  mentioned  in  a  previous  section  (p.  308),  we 
can  have  no  doubt  that  nitrate  of  sodium  possesses  a  power  of 
utilising  the  natural  potash  of  a  soil  which  is  not  possessed  by 
ammonium  salts,  and  that  this  power  probably  resides  in  the 
6oda  which  the  former  manure  supplies. 

The  facts  just  noticed  are  often  not  perceived  when  com- 
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parisons  of  nitrate  of  sodiam  and  ammoniam  salts  are  made  in 
ordinary  field  experiments ;  the  smaller  power  of  ammoniam  salts 
to  ntilise  the  alkalies  of  the  soil  is  manifested  only  on  poor  or 
exhausted  land,  or  when  production  is  pushed  to  its  farthest 
limit.  In  the  Woburn  experiments  with  wheat  and  barley,  the 
relations  observed  at  Bothamsted  are  curiously  reversed,  and 
the  ammonium  salts  give  a  better  return,  relatively  to  the 
nitrate,  when  used  alone,  than  when  alkalies  and  superphos- 
phate are  added.  The  relative  increase  of  wheat  and  barley 
grain  by  the  two  manures  is  as  follows : — 

Relatice  Increase  by  Manure — Woburn  IVheat  (20  yearn). 

Ammonia       Nitrate 

Amtnonium  salts  and  nitrate  of  sodium  alone    .        .  102  100 

,,             J,               „                f,        with  alkalies 
and  superphosphate 04  100 

Relative  Increase  by  Manure —  Woburn  Barley  (16  years). 

Ammonia       Nitrate 

Aramonium  salts  and  nitrate  of  sodium  alone    .        .    \)6  100 

I,              tf               „                 ),         with  alkalies 
and  superphosphate 84  100 

The  explanation  of  this  anomaly  is  probably  supplied  by 
the  poverty  of  the  Woburn  soil  in  carbonate  of  calcium,  and  the 
retardation  of  nitrification  which  this  fact  occasions.  Not  only 
does  the  ammonium  salt  consume  lime,  the  bases  in  the  soil  are 
equally  used  up  by  the  alkali  sulphates  and  the  superphosphate. 
There  is  thus  a  competition  for  lime  on  Plot  5,  where  alkali  salts 
and  superphosphate  are  annually  applied,  which  does  not  exist 
on  Plot  2,  where  they  are  omitted,  and  the  nitrification  of  the 
ammonia  will  proceed  more  speedily  where  the  ammonium  salt 
is  applied  alone. 

In  the  case  of  Wright's  numerous  experiments  on  oats, 
grown  after  lea  in  an  ordinary  Scotch  rotation,  we  have  the 
same  relations  as  at  Woburn.  The  ammonium  salt  gives, 
relatively  to  the  nitrate,  it^  be^  return 'whAi  applied  alone; 
the  relative  return  is  diminished  by  the  addition  of  superphos- 
phate, and  still  more  by  the  further  addition  of  sulphate  of 
potassium.  In  the  following  figures  the  relative  return  in  oat 
grain  by  ammonium  salt  and  nitrate  of  sodium  employed  alone 
is  calculated  from  three  years'  experiments  on  forty-two  farms  ; 
the  relation  when  superphosphate  was  added,  from  four  years* 
experiments  on  51  farms ;  the  relation  when  an  alkali- 
salt  was  also  used,  from  four  years'  experiments  on  53 
farms : — 
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Relative  Increase  by  Manure — Scotch  Oats, 

Amxnoula       KitraU 

dum  salts  and  nitrate  of  godium  alone        •        .132  100 

„  „  „      with  superphos- 

ite Ill  100 

iam  salts  and  nitrate  of  sodium  with  alkalies 

I  superphosphate        •••...  100  100 

Its  sach  as  these  are  unasaal,  and  the  facts  necessary 
explanation  are  not  apparent. 

m«  with  a  ftill  Cinereal  Supply. — It  is  obvious,  from  the 
t  mentioned,  that  if  we  are  to  form  a  trustworthy  esti- 
the  relative  productiveness  of  ammonium  salts  and 
)f  sodium,  we  must  regard  only  those  experiments  in 
)th  manures  were  associated  with  a  full  supply  of  ash 
mts.  It  has  also  been  made  abundantly  evident  that 
Its  obtained  in  a  single  season  can  carry  but  little 
)wing  to  th^  considerable  influence  which  the  weather  has 
jsult.  In  Table  II.  (p.  334)  will  be  found  the  average 
f  trials  on  various  crops,  made  with  a  full  supply  of  ash 
mts  to  the  soil,  and  which  have  in  most  cases  been  con- 
[uroughout  many  years. 

iscertain  the  relative  productiveness  of  ammonium 
I  nitrate  of  sodium  with  accuracy,  we  must  of  course 
such  weights  of  these  salts  as  will  supply  the  crop 
lal  quantities  of  nitrogen.  A  diflSculty  on  this  point 
the  case  of  the  Kothamsted  experiments.  When  these 
tinned  experiments  commenced,  the  400  lb.  of 
im  salts  (equal  parts  sulphate  and  chloride)  were  esti- 
to  contain  100  lb.  of  ammonia,  and  the  550  lb.  of 
f  sodium  to  supply  an  equivalent  quantity  of  nitrogen, 
^hts  of  the  ammonium  salts  and  nitrate  of  sodium  have 
i  unaltered  during  the  whole  course*  of  the  experiments, 
quality  of  these  manures  has  changed.  The  400  lb.  of 
iim  salts  now  supply  about  111  lb.  of  ammonia,  and 
lb.  of  nitrate  of  sodium  supply  nitrogen  equal  to  about 
of  ammonia.  In  calculating  the  relative  productive- 
bhe  nitrate  and  ammonium  sall^,  I .  have  attempted  to 
me  correction  for  this  error,  on  the  assumption  that  the 
n  composition  of  the  salts  has  progressed  in  a  regular 
during  the  whole  period  of  the  experiments.  The 
in  to  be  made  is  very  small  till  we  approach  the  later 
the  experiments,  when  the  excess  of  ammonium  salts 
•ate  finally  becomes  about  6  per  cent. 
ereal  Crops, — Looking  now  at  the  results  relating  to 
■ops  brought  together  in  Table  II.,  we  observe  that  the 
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Table   II. — Average  Increase  of  Prodiice  yielded  by  Ammon\ 
Salts,  in  Soils  well  supplied  with  Cinereal  Manures,  for 
yielded  by  Nitrate  of  Sodium  supplying  the  same  qymntiti 
J/ilrogen, 


Wheat 
Botbamsted,  400  lb.  ammoniam  salts,  top-dressed  March, 

1 1  years,  1873-83 

Bothamsted,  400  lb.  ammoniam  salts,  i  autumn,  }  March, 

13  years,  1885-97 

Wobum,  183  lb.  ammonium  salts,  top-dressed  May,  20  years, 

1877-96      

Wobom,  366  lb.  ammoniam  salts,  top-dressed  May,  20  years, 

1877-96 ,     .        .        .        . 

BABLKY 

Bothamsted,  200  lb.  ammoniam  salts,  ploughed  in,  March, 
20  years,  1872-91 

Woburn,  183  lb.  ammonium  salts,  top-dressed  May, 
16  years,  1877-92 

Wobum,    366    lb.    ammonium    salts,    top  dressed    May, 

16  years,  1877-92 

Cirencester.  175  lb.  sulphate  of  ammonium,  top  dressed  May, 

6  years,  1885-90 •        • 

Oats 
Bothamsted,  400  lb.  ammonium  salts,  ploughed  in,  March, 

5  years,  1869-73 

Cirencester,  175  lb.  sulphate  of  ammonium,  top-dressed 

May,  2  years.  1894-95 

Scotch,  85  lb.  sulphate  of  ammonium,  harrowed  in,  April, 

4  years,  1894-97 

Meadow  Hay  (first  cutting  only) 
Bothamsted,  400  lb.  ammonium  salts,  top-dressed  Februaiy, 

18  years,  1858-75 

Cirencester,  224  lb.   sulphate  of  ammonium,  top-dressed, 

9  years.  1889-92, 1894-98 

Pumpherston,  156  lb.  sulphate  of  ammonium,  top-dressed, 

5  years 

Meadow  Hay  (first  and  second  cuttings) 
Bothamsted,  400  lb.  ammonium  salts,  top-dressed  February, 
20  years,  1876-95 

Potatoes 
Bothamsted,  400  lb.  ammonium  salts,  ploughed  in,  March, 

10  years,  1876-85 

Bothamsted.  400  lb.  ammonium  salts,  ploughed  in,  March, 

20  years,  1876-96 

Sugar  Beet 
Bothamsted,  400  lb.  ammonium  salts,  ploughed  in,  April, 

3  years,  1871-3 

Mangel-Wurzbl 
Bothamsted,  400  lb.  ammonium  salts,  ploughed  in,  April, 

17  years,  1876-84, 1886,  1888-94 

Bothamsted,  400  lb.  ammonium  salts,  with  14  tons  dung, 

16  years,  1876-84, 1886,  1889-94 
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return  given  by  the  ammoninm  salts  is  in  a  large  majority  of 
cases  bdow  that  given  by  the  nitrate  of  sodium ,  and  that  the 
deficiency  of  produce  is  less  in  the  com  than  in  the  straw.  Thus 
for  100  parts  of  increaped  produce  of  com  or  straw  by  nitrate  of 
sodium  there  is,  in  the  case  of  four  series  of  experiments  with 
wheat,  an  average  increase  by  ammonium  salts  of  93  com 
and  80  straw ;  and  in  the  case  of  four  series  of  experiments 
with  barley,  an  average  of  90  com  and  78  straw.  The  three 
series  of  experiments  with  oats  show  an  average  return  of 
101  in  com,  and  94  in  straw,  by  the  ammonium  salts,  for  a 
return  of  100  by  nitrate  of  sodium.  An  abnormal  return  of 
oat-6traw  occurs  in  the  Bothamsted  oat  experiments  where 
alkali  salfcs  and  superphosphate  are  applied,  it  scarcely  appears 
where  the  ammonium  salts  and  nitrate  of  sodium  are  applied 
alone*  Omitting  the  Bothamsted  results  with  oats,  the  mean 
of  10  series  of  experiments  with  cereal  crops  shows  that  the 
yield  of  com  by  ammonium  salts  is  93  per  cent.,  and  of  straw 
79  per  cent,  of  that  given  by  an  equivalent  quantity  of  nitrate 
of  sodium. 

The  decided  excess  of  straw  yielded  by  nitrate  of  sodium  in 
farm  practice  demands  some  remark.  The  fact  is  probably 
connected  with  the  supply  of  soda  to  the  plant,  the  straw  being 
the  part  of  the  crop  characteristically  rich  in  alkali.  It  must 
be  always  recollected  that  nitrate  of  sodium  supplies  alkali  to 
the  plant  in  a  far  more  available  form  than  is  supplied  by  the 
chloride  or  sulphate  of  sodium.  The  nitrate  is  decomposed  in 
the  plant  and  the  nitric  acid  consumed  for  the  production  of 
organic  matter ;  the  soda  is  thus  left  as  an  available  base  for 
combination  with  the  organic  acids  of  the  plant.  The  same 
cannot  be  said  of  the  alkali  salts  having  fixed  acids.  It  is 
carious  that  in  Wagner's  pot-and-bed  experiments  this  usual 
excess  of  straw  by  nitrate  of  sodium  does  not  appear. 

The  relative  productiveness  of  ammonium  salts  and 
nitrate  of  sodium  is  plainly  afiected  by  the  quantity  of  the 
salts  applied.  In  Table  II.  we  find  two  pairs  of  experiments, 
in  which  wheat  or  barley  were  grown  in  the  same  seasons,  and 
in  the  same  fields,  with  single  and  double  quantities  of  each 
manure;  in  each  case  the  productiveness  of  the  ammonium 
salt  is  considerably  increased  in  comparison  with  the  nitrate, 
when  the  larger  quantity  of  ammonia  is  applied.  The  same 
fact  commdBly  appears  in  Wagner's  comparison  of  the  efiect  of 
these  salts  in  his  pot-and-bed  experiments.  It  is  easy  to  see 
that  when  a  weaker  and  stronger  manure  are  both  used  in 
excess  of  the  requirements  of  the  crop  they  may  then  appear  to 
be  of  equal  value,  as  in  both  cases  the  crop  receives  as  much  as 
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it  can  possibly  nse.  This  obvious  trath  doubtiess  supplies  parfe 
of  the  explanation  of  the  fact  in  question.  The  approach  to 
an  equalisation  of  the  results  through  the  presence  of  an  excess 
of  plant  food  may,  of  course,  occur  with  small  dressings  of  ammo- 
nium salts  and  nitrate  if  both  are  applied  to  land  already  in  good 
condition,  or  receiving  farmyard  manure ;  and  this  may  be  the 
explanation  of  the  high  relative  value  of  ammonium  salts  shown 
in  some  farm  experiments.  The  presence  of  an  excess  of  plant 
food  in  the  soil  cannot,  however,  explain  a  greater  return  given 
by  ammonium  salts  than  nitrate,  as  shown,  for  instance,  in  the 
Woburn  trials  with  double  dressings  upon  wheat.  To  bring 
about  such  a  result  there  must  be  some  decided  advantage  on 
the  side  of  the  ammonium  salts,  or  a  disadvantage  on  the  side 
of  the  nitrate. 

In  nineteen  experiments  with  wheat  made  on  German 
farms  in  four  years,  and  reported  by  Maercker,  sulphate  of  am- 
monium yielded  on  an  average  86  per  cent,  of  the  crop  produced 
by  nitrate  of  sodium,  both  in  corn  and  straw.  In  experiments 
on  nine  farms  with  barley  the  return  by  sulphate  of  ammonium 
in  corn  was  80  per  cent,  of  that  given  by  the  nitrate,  and  in 
straw  50  per  cent. 

In  Wagner's  pot  experiments,  the  average  return  in  seventeen 
trials  from  sulphate  of  ammonium  with  cereal  crops  was,  in  com 
93  per  cent.,  and  in  straw  92  per  cent,  of  that  yielded  by 
nitrate  of  sodium.  In  twelve  trials  on  beds  freely  exposed  to 
weather  the  return  was  83  per  cent.,  both  in  com  and  straw,  of 
that  given  by  the  nitrate. 

All  these  results  lie  between  much  the  same  limits.  The  pot 
experiments,  with  their  mean  return  of  93  per  cent.,  may 
probably  be  regarded  as  showing  the  best  average  result  to  be 
expected  from  ammonium  salts  when  no  great  excess  of  manure 
is  employed  or  other  disturbing  conditions  are  introduced. 

There  is  no  certain  evidence  to  show  that  with  different 
cereals  nitrate  of  sodium  or  ammonium  salts  is  the  more 
appropriate  plant  food.  The  somewhat  different  relations 
towards  these  manures  shown  by  the  cereal  crops  in  field 
experiments  are  due  rather  to  the  special  circumstances  in 
which  each  crop  is  cultivated  than  to  any  partiality  of  the 
plant  itself.  On  theoretical  grounds  it  would  have  seemed 
probable  that  oats  and  barley  would  have  been  found  especially 
benefited  by  nitrate  of  sodium  owing  to  the  larger  proportion  of 
alkalies  contained  in  these  crops ;  but  this  hardly  seems  borne  out 
by  actual  experience.  In  an  extensive  series  of  pot  experiments 
by  Wagner,  in  which  the  different  cereals  were  grown  side  by 
Slide,  all  sown  at  the  same  time,  and  the  manures  applied  with 
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,  the  mean  return  yielded  by  sulphate  of  ammonium  for 
Ired  yielded  by  nitrate  of  sodium  was  as  follows  : — 

Corn  Straw 
90  101 

It  .                 07  96 

Oii  93 

y 70  82 

\  three  of  the  cereals  gave  fairly  equal  results,  while 
ppears  as  much  less  favourably  affected  by  the  am- 
salt.  We  can  hardly,  however,  credit  barley  with  any 
Qcapacity  to  make  use  of  ammoniacal  manures  in  the 
;he  good  returns  shown  by  the  field  experiments  with 
acted  in  Table  II. 
[ay  Crops. — The  results  obtained  with  meadow  hay  given 

II.  are  very  similar  in  kind  to  those  obtained  with 
rops,  the   comparative  return  from   ammonium    salts 

little  lower,  as  we  should  naturally  expect  from  the 
y  of  hay  to  a  straw,  rather  than  a  corn  crop.  The  mean 
m  ammonium  salts  in  the  first  cutting  of  hay  is  85  per 

that  given  by  the  nitrate  in   three  series   of  experi- 

When  the  second  cutting  is  included  the  relative  yield 
mmonium  salts  is  increased,  rising  at  Bothamsted  from 

per  cent,  of  that  given  by  the  nitrate. 
Wright's  experiments  with  temporary  grass  seeds  (rye 
id  clover)  on  Scotch  farms  in  1897,  he  obtained,  from 
of  88  lb.  of  sulphate  of  ammonium  per  acre  on  three 

five  farms,  an  average  return  of  81  per  cent,  of  that 
7  nitrate,  when  only  the  first  cutting  was  regarded, 
be  second  cutting  was  included  in*  the  result  an  equal 
ras  obtained  from  ammonia  and  nitrate,  as  an  average 
ixperiments  on  three  plots  on  two  farms.  We  have 
irther  illustration  of  the  fact  already  noticed,  that  the 

sulphate  of  ammonium  is  prolonged  to  a  later  period 
eason  than  is  the  case  with  nitrate  of  sodium. 
biatoes, — In  the  experiments  with  potatoes  at  Rotham- 
)  ammonium  salts  have  given  a  good  return  ;  this  was 
y  the  case  during  the  earlier  years,  when  the  return 
3  ammonia  fully  equalled  that  from  the  nitrate.  The 
the  field  have  diminished  in  later  years,  and  the  nitrate 
aerally  yields  the  best    return.     The   cultivation    of 

on  heavy  land  by  purely  artificial  manures  cannot  be 
on  continuously  without  injury  to  the  physical  con- 
:  the  soil. 

results  obtained  elsewhere  have  been  very  various. 
BultB,  as  those  obtained  by  Dr.  Aitken  at  Harelaw,  and 
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by  Holdefleifis  in  Germany,  show  a  mncli  better  return  from 
ammonium  salts  than  from  nitrate  of  sodium ;  while  in  other 
cases,  as  in  the  trials  on  twelve  Scotch  farms  in  1897,  reported 
by  Professor  Wright,  the  nitrate  has  often  given.the  best  return. 
Wright  believes  the  difference  in  effect  of  the  two  salts  to  be 
connected  with  the  character  of  the  soil,  rather  than  with  the 
climate.  Maercker  found  the  two  salts  nearly  equal  if  super- 
phosphate was  applied  with  both.  On  the  whole,  experience 
seems  to  point  out  the  potato  crop  as  one  for  which  ammonium 
salts  may  be  used  with  special  advantage,  provided  always  that 
potash  salts  and  phosphates  are  also  supplied.  In  some  places 
where  ammonium  salts  have  given  the  better  return  when 
only  artificial  manures  have  been  employed,  nitrate  of  sodium 
has  done  best  if  dung  was  also  used.  The  conditions  determin- 
ing the  respective  advantage  of  the  two  salts  in  potato  culture 
clearly  demand  further  study. 

4.  Beetroot  and  Mangel. — Beetroot,  and  its  kindred  variety 
mangel-wurzel,  are  shown  by  a  large  number  of  experiments  to 
be  crops  specially  benefited  by  nitrate  of  sodium,  a  fact  which 
is  probably  connected  with  the  great  need  of  these  crops  for 
alkalies,  and  their  power  of  flourishing  in  dry  seasons  when 
ammonium  salts  are  least  effective.  We  shall  see  presently 
that  the  return  given  by  ammonium  salts  is  not  quite  so  low 
as  at  first  appears,  if  the  quality  of  the  produce  is  taken  into 
account.  The  mean  produce  of  mangel-wurzel  on  two  plots 
at  Bothamsted  during  seventeen  years  shows  that  the  increased 
weight  of  crop  yielded  by  ammonium  salts  is  only  76  per  cent, 
of  that  produced  by  an  equivalent  quantity  of  nitrate  of  sodium. 

On  other  plots  at  Bothamsted  the  mangel  crop  receives 
ammonium  salts  or  nitrate  of  sodium,  along  with  fourteen  tons 
of  farmyard  manure.  On  these  plots  the  supply  of  nitrogenous 
manure  is  undoubtedly  in  excess  of  the  supply  of  ash  con- 
stituents, especially  of  potash  ;  the  results  obtained  are  thus  not 
strictly  normal.  When  the  two  salts  are  applied  alone,  the 
relative  return  by  the  ammonium  salts  is  increased,  both  in  root 
and  leaf,  but  especially  in  the  latter.  The  return  in  the  total 
crop,  root  and  leaf,  amounts  (average  of  sixteen  years)  to  93  by 
ammonia  for  100  yielded  by  nitrate  of  sodium.  The  more 
equal  return  of  the  two  manures  when  used  with  farmyard 
manure  is  probably  another  example  of  the  apparent  eqi:\^t7 
of  effect  which  results  from  applying  more  manure  than  a 
crop  can  make  use  of.  The  great  leaf  development  which 
occurs  when  dung  and  ammonium  salts  are  employed,  implies 
a  prolongation  of  the  period  of  growth,  and  is  probably  due  to 
the  interactions  between  the  nitrogenous  organic  matter  and  the 
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um  salts  already  referred  to.  The  farmyard  manure 
the  nitrification  of  the  ammonia,  and  the  ammonium 
le  it  lasts  retards  the  decomposition  of  the  farmyard 

3n  3^  cwt.  of  a  high  quality  superphosphate  are  used 
e  ammonium  salts  and  nitrate  of  sodium  in  the  mangel 
e  return  from  the  ammonia  suffers,  while  the  yield  of 
rate  is  increased.  As  the  result  of  this  double  action, 
ative    returns  from    ammonium   salts  and  nitrate  of 

become  59  and  100  for  roots,  and  72  and  100  for 
)le  crop.  Field  experiments  are  clearly  required  to 
B  the  most  profitable  way  of  applying  artificial  manures 
ng.  The  addition  of  superphosphate  and  alkali  salts 
>il  at  the  same  time  that  the  dung  and  the  ammonium  salts 
led  must  tend  to  retard  the  nitrification  of  both.  Better 
wovli  probably  be  obtained  if  the  superphosphate  and 
^ts  were  applied  to  the  land  at  a  much  earlier  period, 
nonium  salts  should  also  be  mixed  with  the  soil,  and  not 
d  on  the  dung. 

excellent  series  of  experiments  on  mangel-wurzel  was 
out  by  the  Bath  and  West  of  England  Society  in  1890 

farms  of  very  various  character.  In  these  experiments 
Df  sulphate  of  ammonium  per  acre  were  applied  with 
[)sphate,  2  cwt.  at  the  time  of  sowing  the  seed,  and 
b  singling.  Of  the  4  cwt.  of  nitrate  of  sodium  used  on 
parative  plot,  1  cwt.  was  applied  at  sowing  the  seed,  and 
under  subsequently  in  two  top-dressings.  The  season 
)urable  to  the  mangel  crop,  and  a  good  produce  was 
!.  As  a  mean  of  all  the  results,  the  increase  of  roots 
f  the  sulphate  of  ammonium  was  79  per  cent,  of  that 
3y  the  nitrate. 

ser  quotes  ten  series  of  field  experiments  on  sugar  beet 
3h  and  German  experimenters ;  in  every  one  of  these  the 
of  roots  given  by  nitrate  of  sodium  considerably  ex- 
Eit  given  by  ammonium  salts. 

umips. — ^The  turnip  crop,  as  grown  in  an  ordinary  rota- 
fers  much  from  the  crops  we  have  already  mentioned 
I  requirement  of  nitrogenous  manure.  Grown  in  land 
ily  disintegrated  by  ample  tillage,  and  having  the  whole 
and  autumn  for  its  development,  it  frequently  stands  in 
ed  of  nitrogenous  manure,  and  phosphates  are  found  to 
)re  effective  than  ammonium  salts  or  nitrate  of  sodium, 
biave  in  the  case  of  turnips  no  continuous  series  of  trials 
In  the  Bothamsted  long-continued  experiments  with 
>nly  very  small  crops  were  obtained,  owing  apparently 
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to  the  absence  of  potash  in  the  manures,  and  the  difficulty  of 
obtaining  a  good  tilth  under  the  conditions  of  the  experiment. 

A  very  large  number  of  experiments  on  turnips  have  been 
conducted  simultaneously  on  various  farms  in  Scotland  under 
the  direction  of  Dr.  Aitken  or  Prof.  Wright,  and  in  the  North 
of  England  by  Dr.  Somerville.  Only  small  quantities  of  nitrate 
of  sodium  (generally  1  cwt.),  and  of  sulphate  of  ammonium 
(generally  f  cwt.  per  acre),  have  been  employed.  The  return 
irom  these  small  dressings,  when  used  with  superphosphate  and 
potash  salts,  has  been  generally  pretty  equal ;  and  it  would  appear 
that  in  a  moist  cool  climate  there  is  little  difference  in  the  return 
to  be  expected  in  turnip  roots  from  the  use  of  these  two  salts. 

We  will  not  occupy  space  by  discussing  the  few  experiments 
made  upon  the  less  important  farm  crops.  There  is  always  the 
same  tale  to  tell.  The  return,  per  unit  of  nitrogen  applied,  is 
on  an  average  smaller  when  ammoniacal  manures  have  been 
used  than  when  nitrate  of  sodium  has  been  employed.  What  is 
the  reason  of  this  generally  observed  fact  ? 

Causes  of  less  Betum  from  Ammonium  Salts.  —Wagner 
answers  the  question  by  saying  that  a  considerable  loss  of 
the  nitrogen  of  the  ammonia  takes  place  during  the  process 
of  nitrification  in  the  soil .  In  his  own  experiments  on  nitrification 
in  soil,  he  calculates  that  the  nitric  acid  produced  from  the 
ammonium  salt  added  never  exceeded  88  or  89  per  cent,  of  the 
quantity  which  should  theoretically  be  found.  That  a  loss  of 
11  or  12  per  cent,  of  the  nitrogen  in  the  manure  actually 
occurred  is,  however,  very  uncertain.  Wagner  apparently 
assumes  that  the  nitrification  of  the  organic  matter  of  the  soil 
proceeded  at  the  same  rate  when  an  ammonium  salt  was  present 
as  when  no  manure  had  been  applied ;  this  assumption  is  un- 
proved, and  is  in  itself  improbable.  It  is  clear  also,  from  his 
own  pot  experiments,  that  a  much  smaller  deficiency  than  11  or  1 2 
per  cent,  may  occur  when  the  yield  in  crops  given  by  sulphate  of 
ammonium  is  compared  with  the  yield  given  by  nitrate  of  sodium. 

Without  presuming  to  be  able  to  explain  all  the  facts,  a  few 
points  seem  clear.  A  part  of  the  superiority  of  nitrate  of  sodium 
is  not  due  to  its  nitrogen,  but  to  its  soda,  which,  as  we  have  had 
already  occasion  to  remark,  occurs  in  a  condition  peculiarly  suit- 
able for  plant  use. 

Ammonium  salts  are  also  liable  to  loss  of  ammonia  when 
applied  to  the  land  as  top-dressings.  The  far  better  return  ob- 
tained at  Wobum  than  at  Rothamsted  by  top-dressing  wheat 
with  ammoniacal  salts  is  very  probably  connected  with  the  fact 
that  the  Eotham&ted  soil  contains  about  3  per  cent,  of  chalk, 
while  the  Wobum  soil  is  almost  fre^  from  carbonate  of  calcium* 
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In  the  barley  experiments,  the  return  at  Rothamsted  for  the 
ammonia  applied  is  far  better  than  in  the  wheat  experiments, 
and  exceeds  the  return  found  at  Wobum ;  in  this  case  the  am- 
monium salt  is  not  top-dressed  at  Rothamsted,  but  ploughed 
into  the  land  before  sowing  the  seed. 

Again,  the  time  occupied  in  the  nitrification  of  the  ammonia ; 
the  deferred  nitrification  of  the  soil ;  and  the  smaller  mobi- 
lity of  nitrate  of  calcium  as  compared  with  nitrate  of  sodium, 
all  unite  in  demanding  a  longer  time  for  the  nitrogen  in  the 
form  of  ammonia  to  produce  the  same  effect  upon  a  growing 
crop  than  that  in  the  form  of  nitrate  of  sodium.  When  the 
period  available  is  too  short,  an  unused  residue  of  plant  food 
remains  in  the  soil.  This  general  fact  is  illustrated  by  the 
larger  second  cutting  of  grass  at  Rothamsted  where  ammonium 
salts  instead  of  nitrate  have  been  employed,  and  by  the  much 
more  considerable  residue  of  nitrates  remaining  in  the  wheat  and 
barley  fields  at  Wobum  after  manuring  with  ammonium  salts 
than  after  nitrate  of  sodium  has  been  employed. 

Relative  Quality  of  Produce. — The  smaller  quantity  of  pro- 
duce yielded  by  ammonium  salts  is  in  some  cases  more  or  less 
atoned  for  by  a  somewhat  superior  quality.  The  more  gradual 
growth  obtained  from  ammoniacal  manures  leads,  in  some  cases, 
to  a  more  perfect  maturation  of  the  produce. 

The  average  weight  per  bushel  of  cereal  grain  is  on  an 
average  a  little  greater  when  the  manuring  has  been  with 
ammonium  salts  than  when  nitrate  of  sodium  has  been  used,  as 
will  be  seen  from  the  following  average  results  obtained  at 
Rothamsted  and  Wobum  on  plots  to  which  a  full  supply  of 
cinereal  manure  has  been  given.  The  Rothamsted  weights  per 
bushel  of  wheat  are  the  average  of  30  years,  of  barley  20  years, 
of  oats  5  years.  The  weights  of  the  wheat  grain  at  Wobum  are 
the  average  of  20  years,  and  of  barley  16  years. 


Comparative  Weight  per  Bushel  of  Cereal  Grain  manured  rvith 
Ammonium  Salts  and  titrate  of  Sodium. 

Wlieat 

Barley 

Oats 

Ammonia 

Nitrate 

Ammonia 

Nitrate   |  Ammonia 

Nitrate 

Rothamsted 
Wobum 

lb. 
59} 
687 
68-7 

lb. 
59J 
578 
570 

lb. 
544 
534 
52-7 

lb. 
54 
62-7 
61-7 

lb. 
37 

lb. 
86} 

The  wheat  grain  grown  with  ammonium  salts,  superphosphate 
and  alkalies  at  Woburn  in  1897,  was  reckoned  by  experts  as 
worth  2s.  to  2s,  6d.  per  quarter 'more  than  that  grown  on  the 
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corresponding  plots  with  nitrate  of  sodium  (Journal  K.A.S.E,, 
1898,  p.  551). 

With  the  weight  per  bushel  go  the  other  qualities  belonging 
to  maturity.  The  malting  value  of  the  barley  grown  at  Rotham- 
sted  is  thus  higher  when  manured  by  ammonium  salts  than  when 
manured  with  nitrate  of  sodium  (Journal  R.A.S.E.,  1897,  p.  65.) 

The  Bothamsted  grass  experiments  supply  excellent  examples 
of  the  effect  on  the  quality  of  the  hay  of  a  very  long-continued 
use  both  of  nitrate  of  sodium  and  ammonium  salts.  It  may  be 
generally  stated  that  the  larger  crop  given  by  the  nitrate  con- 
tains a  much  greater  variety  of  herbage,  including  both 
leguminous  plants  and  weeds,  than  is  yielded  by  the  corre- 
sponding plot  receiving  ammonium  salts,  the  hay  from  which 
consists  to  a  greater  extent  of  true  grasses ;  but  it  is  im- 
possible to  say  which  produce  has  the  higher  feeding  value 
without  actual  experiments  on  animals. 

In  the  Bothamsted  experiments  with  potatoes,  the  average 
percentage  of  dry  matter  in  the  tubers  during  twenty  years  haa 
been  the  same,  whichever  of  the  two  salts  was  employed. 

In  the  case  of  sugar-beet  and  mangel-wurzel,  grown  with- 
out dung,  the  quality  of  the  roots  is  distinctly  better  when 
ammonium  salts  are  used  in  the  place  of  nitrate.  The  improve- 
ment in  quality  is  not,  however,  so  great  as  to  override  the 
very  superior  weight  of  produce  yielded  by  the  nitrate.  Thus 
in  the  three  years'  experiments  with  sugar-beet  at  Bothamsted 
the  average  relative  productiveness  of  nitrate  of  sodium  and 
ammonium  salts  for  roots  (means  of  Plots  4  and  6)  was  100  to 
69 ;  while  for  sugar  it  was  100  to  79.  In  the  four  years'  ex- 
periments with  mangels,  the  relative  increase  of  roots  (means  of 
Plots  4  and  6)  by  nitrate  and  ammonia  was  as  100  to  70 ; 
while  the  increase  of  sugar  per  acre  was  as  100  to  82.  To  the 
manufacturer  of  sugar,  the  increased  percentage  of  sugar  in  the 
roots  grown  with  ammoniacal  manures  means  also  increased 
economy  in  working,  as  the  higher  is  the  percentage  of  sugar  in 
the  root  the  smaller  is  the  proportion  of  non-crystallisable  matter 
which  prevents  a  profitable  return  in  the  process  of  manufacture. 

When  both  the  nitrate  and  the  ammonium  salts  were  used  at 
Bothamsted  together  with  14  tons  of  farmyard  manure,  the  returns 
obtained  in  the  form  of  sugar  were  irregular.  In  three  years-* 
experiments  with  sugar-beet  the  increase  of  sugar  per  acre  by 
nitrate  of  sodium  was  to  that  given  by  ammonium  salts  as  100 
to  89  ;  and  when  superphosphate  was  used  with  the  farmyard 
manure  as  100  to  52.  But  in  four  years'  experiments  with 
mangel-wurzel  the  ammonium  salts  gave  by  far  the  best  return 
— namely,  181  of  sugar  for  100  yielded  by  the  nitrate;  and 
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agar  for  100  by  the  nitrate  when  supei'phosphate  was 
with  the  manure.  Neither  the  nitrate  nor  the  am- 
salts  yielded  as  much  sugar  when  applied  with  the 
when  used  without  it,  but  of  the  two  the  amnioniacal 
was  decidedly  the  best. 

Relative  Money  Value. 

hate  of  ammonium  and  nitrate  of  sodium  contain  very 
proportions  of  nitrogen.     We  have  also  seen  that  the 

in  these  two  manures  has  not  always  the  same 
ve  effect.  The  farmer  has  thus  a  somewhat  compli- 
estion  to  solve  when  he  desires  to  know  whether  it  is 
momical  for  him  to  purchase  the  one  or  the  other  manure. 
proportion  of  nitrogen  in  each  manure  does  not  vary 
The  best  sulphate  of  ammonium  will  contain  about 
cent,  of  ammonia,  and  good  qualities  will  rarely  fall 
t  per  cent.  Nitrate  of  sodium  is  sold  on  a  guarantee  of 
ent.  purity ;  the  nitrogen  it  contains  is  thus  equal  to 
ent.  of  ammonia.  The  mean  relation  between  the  two 
is  thus  as  24^  to  19.  Consequently  24^1b.  of  nitrate 
m  will  usually  supply  the  same  quantity  of  nitrogen  to 
as  19  lb.  of  sulphate  of  ammonium.^ 
have  already  seen  that  the  relative  productiveness  of 
)gen  of  the  two  manures  varies  a  good  deal  according  to 
acter  of  the  soil,  the  time  and  mode  of  applicationj  the 

associated  with  them,  the  nature  of  the  crop,  and 
her  experienced  during  the  growing  season.  Looking 
rerage  results,  given  in  Table  II.,  and  in  the  discussion 
it  appears  that  while  sulphate  of  ammonium  is  in  some 
lly  equal  to  nitrate  of  sodium  in  its  effect,  yet  in  a 
of  cases  its  productiveness  falls  below  that  of  the  nitrat^e, 
)  III.  (p.  844),  the  attempt  is  made  to  show  what  is  the 
nt  value  of  sulphate  of  ammonium  for  every  variation  in 
©  of  nitrate  of  sodium.  The  calculation  is  made  in 
I  place  on  the  assumption  that  the  nitrogen  in  the 
lures  is  equally  productive,  while  in  other  columns  in 
)  the  equivalent  money  value  of  sulphate  of  ammonium 
L  when  its  effect  is  5  per  cent.,  10  per  cent.,  15  per 
id  20  per  cent,  below  that  given  by  nitrate  of  sodium. 
manures  are  assumed  to  be  of  the  average  composition 


1  sulphate  of  ammonicun  contains  25 A  per  cent,  of  ammonia,  :Ub.  will 
e  same  amount  of  nitrogen  as  4  lb.  of  nitrate  of  sodium,  or  f  cwt. 
livalent  to  1  cwt.  When  sulphato  of  ammonium  contains  23 J  per 
amonia,  4  lb.  "will  be  equivalent  to  5  lb.  of  nitrate,  or  80 *}  lb.  to 
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Tablb  III. — EqiiivalerU  Values  per  Ton  of  Nitrate  of  Sodium  and 
Sulphate  of  Ammonium.         M 


Price 

Equivaleot  price  per  ton  of  sulpliate  of  ammonium 

per  ton 
of  nitrate 
of  sodium 

Nitr 
same 
as  in 

£ 
6 

value 
nitrate 

Nitrogen 
fi  per  cent, 
less  value 

Nitrogen 

10  per  cent. 

lesa  value 

Nitrogen 
15  percent, 
leas  value 

£        <. 
5     10 

Nitrogen 
20  per  cent, 
less  value 

6       0 

9 

£         *. 
6       3 

£         «. 
5     16 

£         «. 
6       8 

5     10 

7 

2 

6     15 

6      8 

6       1 

5     14 

6       0 

7 

15 

7      7 

6     19 

6     12 

6       4 

G     10 

8 

8 

7    19 

7     11 

7       3 

6     14 

7       0 

9 

1 

8     12 

8      3 

7     14 

7       4 

7     10 

9 

14 

9       4 

8     14 

8       4 

7     15 

8       0 

10 

G 

9     16 

9      5 

8     15 

8       6 

8     10 

10 

19 

10       8 

9     17 

9      6 

8     15 

1)       0 

11 

12 

11       1 

10       9 

9     17 

9       G 

9     10 

12 

5 

11     13 

U       1 

10      8 

9     16 

10      0 

12 

18 

12       6 

11     12 

10     19 

10       6 

10     10 

13 

11 

12    17 

12       4 

11     10 

10     17 

11       0 

14 

4 

13     10 

12     15 

12       1 

11       7 

11     10 

14 

17 

14      2 

13       7 

12     12 

11     17 

12      0 

15 

10 

14     14 

13     19 

13      3 

12       8 

12     10 

16 

3 

15      6 

14     10 

13     14 

12    18 

13      0 

16 

15 

15     19 

16       2 

14      5 

13       8 

13     10 

17 

8 

16     11 

15     13 

14     16 

13     19 

14      0 

18 

1 

17      3 

16      5 

15      7 

14       9 

14     10 

18 

14 

17     15 

16     17 

15     18 

14     19 

16       0 

19 

7 

18       8 

17       8 

16       9 

15     10 

15     10 

20 

0 

19      0 

18       0 

17      0 

16       0 

already  mentioned.  This  table  will,  it  is  hoped,  be  of  some 
assistance  in  deciding  which  manure  is  at  any  time  the  more 
economical  to  purchase. 

In  the  hope  of  rendering  this  study  of  the  properties  and 
action  of  sulphate  of  ammonium  and  nitrate  of  sodium  more 
easily  available  for  the  use  of  practical  men,  we  will  now  pro- 
ceed to  summarise  very  briefly  the  chief  conclusions  arrived  at. 

Practical  Summary. 

1.  On  land  containing  no  carbonate  of  calcium,  sulphate  of 
ammonium  cannot  be  profitably  used  as  a  manure,  but  nitrate 
of  sodium  may  be  used. 

2.  On  land  containing  a  large  amount  of  carbonate  of  calcium, 
sulphate  of  ammonium  will  seldom  give  its  best  return  if  applied 
as  a  top-dressing.  On  such  land  the  proper  course  is  to  cover 
the  manure  with  soil  by  plough  or  harrow  immediately  after  it 
has  been  distributed  upon  the  surface. 
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lough  sulphate  of  ammonium  may  often  be  successfully 
a  to|dlressing  upon  ordinary  land,  it  gives  its  best 
ost  c^ainly  when  it  is  ploughed  or  harrowed  in  before 
[le  seed.     It  is  thus  specially  suitable  for  application 

corn  and  potatoes. 

mmonium  salts  do  not  become  available  as  plant  food 
have  become  converted  into  nitrate  of  calcium.  This 
Ion  will  not  take  place  in  a  dry  soil,  but  in  most  arable 
ill  speedily  occur  in  showery  weather. 
Ltrate  of  sodium,  being  immediately  available  as  plant 
1  distributing  itself  in  the  soil  more  rapidly  than  the 
r  calcium  arising  from  the  nitrification  of  sulphate  of 
m,  is  generally  more  suitable  for  use  as  top-dressings 
ig  crops  and  for  late  applications, 
le  effect  of.  sulphate  of  ammonium  is  always  more 
than  that  of  nitrate  of  sodium,  and  is  especially 
i  in  soils  containing  little  lime,  and  in  old  grass  land, 
associated  with  organic  manures.  This  implies  a  more 
)r  a  longer  continuance  of  growth  in  the  crop  receiving 
«ults  in  some  cases  in  a  better  quality  of  produce, 
le  character  of  the  climate  or  season  frequently 
es  whether  nitrate  of  sodium  or  sulphate  of  ammonium 
;he  more  profitable  manure.  In  a  dry  season  nitrate  of 
Iways  gives  a  better  return  for  the  same  quantity  of 

applied,  while  in  a  wet  summer  the  advantage  is 
y  with  the  ammonium  salt.  This  influence  of  climate 
learly  seen  in  the  case  of  cereal  crops,  or  on  grass  land  ; 
I  perceived  in  the  case  of  crops  like  potatoes  and 
wrhich  have  a  long  period  of  growth, 
le  gi'eater  crop  frequently  given  by  nitrate  of  sodium 
t  due  to  the  soda  which  it  supplies,  the  soda  acting 
ly  both  in  the  soil  and  in  the  plant, 
le  produce  yielded  by  sulphate  of  ammonium  is  more 
it  on  the  presence  in  the  soil  of  an  abundant  supply  of 
plant  food  than  is  the  case  when  nitrate  of  sodium  is 
!.  Kainite  is  an  excellent  addition  to  sulphate  of 
m. 

)n  an  average  of  10  series  of  field  experiments  with 
ops,  continued  throughout  many  years,  in  which  equal 
3  of  nitrogen  in  the  forms  of  nitrate  of  sodium  and 
m  salts  were  applied  to  soils  well  supplied  with 
)da,  and  phosphates,  the  average  return  in  com  was 
omonium  salts  for  100  by  nitrate  of  sodium,  and  in 
by  ammonia  for  100  by  nitrate.  The  return  in  com 
Dt  very  different  by  the  two  manures,  but  the  return 
SI.  T.s. — 42  A  A 
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in  straw  is  considerably  larger  when  nitrate  of  sodium  is  used. 
The  quality  of  the  com  was  a  little  better  where  ammonium 
salts  had  been  employed. 

11.  In  three  series  of  field  experiments  on  Grass  hay,  con- 
ducted in  the  manner  just  described,  the  average  return  by 
ammonium  salts  was  85  per  cent,  of  that  given  by  nitrate  of 
sodium,  when  the  first  cutting  of  hay  was  alone  considered. 
When  the  second  cutting  of  hay  was  included,  the  return  by 
ammonium  salts  was  in  two  series  of  experiments  88  per  cent., 
or  more,  of  that  given  by  the  nitrate. 

12.  In  the  first  ten  years  of  the  Rothamsted  experiments 
with  Potatoes  the  produce  by  ammonium  salts  was  on  an  average 
fully  equal  to  that  yielded  by  nitrate  of  sodium.  No  dung  was 
used,  but  alkali  salts  and  superphosphate  were  applied. 

13.  The  weight  of  Mangel  roots  yielded  by  ammonium  salts 
during  17  years  at  Rothamsted  was  on  an  average  only  76  per 
cent,  of  that  yielded  by  nitrate  of  sodium  ;  but  when  the  superior 
quality  of  the  roots  grown  by  ammonium  salts  is  taken  into 
account,  the  return  by  the  ammonia  is  probably  82  per  cent, 
of  that  given  by  the  nitrate.  No  dung  was  used,  but  alkali  salts 
and  superphosphate  were  applied. 

14.  The  farm  experiments  made  on  Turnips  in  Scotland 
and  the  North  of  England,  with  small  quantities  of  sulphate  of 
ammonium  and  nitrate  of  sodium,  generally  do  not  show  any 
considerable  difference  in  the  effect  of  these  two  manures. 

15.  Low  qualities  of  nitrate  of  sodium  should  be  avoided  by 
the  farmer,  as  it  is  possible  they  may  contain  an  injurious 
amount  of  perchlorate  of  potassium.  Low  qualities  of  nitrate 
should  be  used  for  mangel  rather  than  for  cereal  crops. 

16.  Sulphate  of  ammonium  of  average  quality  will  contain 
24  J  per  cent,  of  ammonia.  Nitrate  of  sodium  of  95  per  cent, 
purity  will  contain  nitrogen  equivalent  to  19  per  cent  of  am- 
monia. Nineteen  pounds  of  sulphate  of  ammonium  will  thus 
supply  as  much  nitrogen  as  24  J  lb.  of  nitrate  of  sodium. 

17.  If  the  nitrogen  in  the  two  manures  produced  the 
same  effect  on  crops,  their  money  value  would  be  determined 
simply  by  their  contents  in  nitrogen.  Thus  when  nitrate  of 
sodium  was  8Z.  a  ton,  sulphate  of  ammonium  would  be  worth 
lOZ.  65.  Under  various  circumstances,  already  described,  the 
nitrogen  in  sulphate  of  ammonium  is  sometimes  as  effective  as 
that  in  nitrate  of  sodium,  and  sometimes  gives  a  smaller 
return.  The  relative  money  value  of  the  two  manures,  under 
varying  circumstances  of  yield,  is  shown  in  Table  III.  (p.  344). 

R.  Warington. 
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REPORT  OF  THE  COUNCIL 


RST  ANNIVERSARY  GBNBRAL  MEETING  OF  GOVERNORS 
AND  MEMBERS   OP  THE   SOCIETY. 

Hbld  at  thb  Society's  House, 

13  Bdtwver  Square^  TF., 

ON  TUESDAY,  MAY  22,  1,000, 

R  J.  H.  Thorold,  Bart.  (Trustee),  in  the  Chair. 


ncil  have  to  report  the  following  changes  in  the  list  of 
B  and  Members  during  the  year  which  has  elapsed  since 
Anniversary  Meeting  in  May  1899  : — 276  Members  have 
;  Society,  and  12  Members  have  been  reinstated  under  Bye- 
whilst  Uie  deaths  of  1  Annual  Governor,  1  Foundation 
jrnor,  4  Life  Governors,  1  Honorary  Member,  58  Life  Mem- 
[  136  Annual  Members  have  been  reported.  A  total  of 
>er8  have  been  struck  off  the  books  under  Bye-law  10, 
absence  of  addresses  ;  72-  under  Bye-law  11,  for  arrears  of 
ons;  and  195  have  resigned. 

Qongst  other  Governors  and  Members  whose  loss  by  death 
3ty  has  had  to  deplore  since  the  General  Meeting  in 
r  last  are  :  the  Duke  of  Westminster,  K.G.  (a  Trustee  of 
ty),  the  Marquess  of  Lothian,  K.T.,  the  Marquis  of  Win 
he  Earl  of  Londesborough,  Earl  Manvers,  Lord  Ludloj 
pnaby  Lennard,  Bart,  Sir  James  Paget,  Bart.,  F.R.S^'Mr. 
:  E.  Colman,  Mr.  Henry  Gold  of  Hedsor,  Mr.  John^aple, 
el  Pidgeon  (a  Member  of  the  Council),  and  Mr/William 
E  Wollaton,  Nottingham.  / 

ese  and  other  changes  bring  the  total  number  6f  Govemom 
ibers  now  on  the  Register  to  10,G6G,  divided  tis  follows  : — 
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9  Foundation  Life  Governors  (Members  elected  before  the 
granting  of  the  Charter  on  March  26,  1840)  ; 
71  Governors  paying  an  annual  subscription  of  5/. ; 
102  Life  Governors  -, 
6,832  Members  paying  an  annual  subscription  of  IL  ; 
3,506  Life  Members ; 
122  Life  Members  by  Examination  ; 
24  Honorary  Members  ; 


10,666  Total  number  of  Governors  and  Members, 
as  against  a  total  of  10,879  Members  at  the  same  period  last  year. 

4.  Two  vacancies  on  the  Council  have  occurred  since  the  date  of 
the  last  Meeting  in  December,  through  the  lamented  deatlis  of 
the  Duke  of  Westminster  and  Mr.  Daniel  Pidgeon.  The  last  public 
appearance  of  the  Duke  of  Westminster  was  at  the  December 
General  Meeting  of  this  Society  ;  and  by  his  death  on  December  22 
agriculture  has  lost  one  of  its  staunchest  supporters  and  the  Royal 
Agricultural  Society  a  firm  and  generous  friend.  The  Duke  was 
President  of  the  Society  when  the  highly  successful  Meeting  of  1893 
was  held  at  the  historic  city  of  Chester,  with  which  he  was  so 
closely  identified  ;  and  he  was  at  the  time  of  his  death  a  Trustee  of 
the  Society  and  of  Harewood  House.  Mr.  Daniel  Pidgeon,  who 
died  at  Assouan,  in  Egypt,  on  March  13  last,  had  been  a  Member  of 
the  Council  since  June  1889,  and  had  rendered  valuable  service  to 
the  Society,  particularly  on  the  Journal  and  Implement  Committees. 
The  Society's  Journal  was  also  indebted  to  him  for  a  number  of 
interesting  and  attractively  written  articles  contributed  by  him  to 
its  pages. 

6.  To  the  vacant  Trusteeship  of  the  Society  caused  by  the 
death  of  the  Duke  of  Westminster,  Earl  Cawdor  (Vice-President) 
has  been  appointed.  The  Hon.  Cecil  Parker  has  succeeded  Earl 
Cawdor  as  Vice-President,  and  Mr.  R.  M.  Greaves,  of  Wem,  Port- 
madoc.  North  Wales,  has  been  elected  a  Member  of  the  Coandl. 
As  the  late  Mr.  Pidgeon's  term  of  office  as  a  Member  of  Council 
would  have  expired  this  year,  the  vacancy  caused  by  his  death  will 
have  to  be  filled  up  by  the  General  Meeting ;  and  Mr.  R.  W. 
Eddison,  of  The  Manor,  Adel,  Leeds,  has  been  duly  nominated  for 
the  position  in  accordance  with  Bye-law  23  (<?).' 

6.  The  unsatisfactory  financial  result  of  the  Maidstone  Meeting 
(a  loss  of  6,382^.  Is,  lie?.),  reported  by  the  Council  in  December, 
will  have  prepared  the  Members  for  a  considerable  diminution  in 
the  Assets  of  the  Society  at  the  end  of  1899  as  compared  with  1898. 
The  total  Assets  at  December  31  last,  as  certified  by  the  Accountants 
and  Auditors,  amounted  to  37,418^.  lbs.  Id,,  as  against  45,807/. 
49.  M,  at  the  end  of  1898.  This  decrease  of  8,388/.  80.  lid.  is 
accounted  for  by  the  loss  on  the  Maidstone  Meeting,  by  the  deduc- 

*  By  Mr.  Eddison's  lamented  death,  after  an  illness  of  only  four  days,  on 
the  night  of  May  21,  this  nomination  became  void. 
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tions  made  at  the  customary  rates  for  depreciation,  and  by  the  amount 
brought  into  current  account  from  the  "  Reserve  Fund  "  to  represent 
the  contributions  of  Life  Members  to  the  revenue  of  the  year.  At 
the  request  of  the  Council,  the  three  Auditors  appointed  by  the 
Members  have  made  a  special  examination  of  the  Society's  financial 
position  as  at  the  end  of  1899,  and  the  very  clear  report  which  they 
have  presented  was  published  for  general  information  in  the  last 
number  of  the  Journal,  together  with  the  Balance  Sheet  and  State- 
ments of  Receipts  and  Expenditure  for  1899.  With  regard  particu- 
larly to  the  "  Reserve  Fund,"  which  was  created  in  1891  at  the  sugges- 
tion of  the  then  Auditors  to  represent  that  portion  of  the  Society's 
Assets  which  might  be  regarded  as  earmarked  to  provide  for  the 
unexhausted  privileges  of  the  life  Members  whose  compositions  had 
been  accepted  by  the  Society  in  the  past,  the  Auditors  reported  as 
follows:  "The  existing  Reserve  Fund  (at  December  31,  1899)  of 
20,786/.  28.  Id,  would  appear  to  be  adequate  to  meet  the  prospective 
claims  of  life  Members,  but  not  much  more  than  adequate  if  the 
proportion  should  be  appreciably  modified  of  Life  Members  whose 
annual  contributions  to  income  are  paid  out  of  the  Reserve  Fund, 
and  of  the  other  Members  who  pay  a  subscription  of  \L  every  year." 

7.  As  already  announced,  the  Society's  Meeting  of  the  present 
year  will  be  held,  under  the  presidency  of  His  Royal  Highness  the 
Prince  of  Wales,  on  the  Knavesmire  in  the  City  of  York  from  June 
16  to  22  next.  In  the  Implement  Department,  the  number  of  feet 
of  Shedding  (exclusive  of  open  Ground  Space)  actually  allotted  is 
14,772  feet  in  412  Stands,  as  against  12,200  feet  at  Maidstone 
last  year,  15,491  at  Birmingham  in  1898,  12,473  at  Doncaster 
in  1891,  and  13,136  feet  at  the  previous  Meeting  at  York  in  1883. 

8.  For  the  Frizes  of  40^.  and  20^.  offered  by  the  Society  in 
connection  with  the  York  Meeting,  for  General  Farpose  Horse- 
Power  Cultivators,  18  Entries  have  been  made  by  seven  Exhibitors  ; 
and  for  the  similar  Prizes  of  40/.  and  20/.  offei'ed  for  Self-moving 
Steam  Diggers,  2  Entries  have  been  made.  The  competitive 
Trials  of  the  Machines  entered  in  these  two  Classes  will  be  held  on 
land  at  Kexby,  about  six  miles  from  York,  and  will  commence  on 
Tuesday,  June  12.  There  will  also  be  competitive  Trials  of  the 
following  Classes  of  Implements  in  the  Showyard  itself  :  on 
Wednesday,  June  13,  of  the  two  Milking  Machines  entored  for  the 
Society's  Prize  of  50/.,  and  on  Tuesday,  June  19,  of  Sheep  shearing 
Machines.  For  the  Prize  of  20/.  offered  for  the  best  "Sheep- 
shearing  Machine  driven  by  power  other  than  hand-power," 
6  Entries  have  been  made  by  three  Exhibitors  ;  and  for  the  Prize 
of  10/.  offered  for  Hand-Power  Machines,  5  Entries  have  been 
made  by  three  Exhibitors.  Fifty  Machines  and  Appliances  of 
various  descriptions  have  been  entered  as  "  New  Implements  "  for 
the  Society's  Silver  Medal. 

9.  The  Implement  Yard  and  the  Dairy  will  be  opened  to 
Members  of  the  Society  and  the  public  on  Saturday,  June  16,  and 
the  charge  of  admission  to  Non-Members  will  be  2s»  M,    The 
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Judging  of  all  Classes  of  Produce  will  also  take  place  on  this  day. 
On  Monday,  June  18,  the  charge  for  admission  will  be  5*.,  and  all  the 
Glasses  of  Live  Stock  and  Poultry  will  then  be  judged.  On  Tuesday 
and  Wednesday  the  charge  for  admission  will  be  28.  6c?.  each  day  ;  and 
on  the  last  two  days,  Thursday  and  Friday,  it  will  be  Is.  each  day. 

10.  The  total  number  of  entries  of  Live  Stock  is  1,997  (696 
horses,  687  cattle,  and  614  sheep),  which  is  practically  the  same  as 
the  total  number  of  entries  of  these  descriptions  of  Live  Stock  at 
the  last  Meeting  of  the  Society  held  in  Yorkshire  (at  Doncaster) 
in  1891,  and  is  500  more  than  the  previous  Meeting  held  at  York 
in  1883.  The  Council  had  contemplated,  as  usual,  an  exhibition  of 
Pigs  in  connection  with  this  year's  Meeting,  and  had  included  the 
customary  classes  for  Pigs  in  the  Prize-sheet.  On  January  26  last, 
however,  the  City  of  York  was,  by  an  Order  of  the  Board  of  Agri- 
culture, declared  a  "  Swine  Fever  Infected  Area,"  and  that  Order 
is  still  in  force.  The  Council  have  considered  the  situation  thus 
created  on  several  occasions  since  January  ;  but  as  from  the  lat-est 
information  received  by  the  Society  there  appeared  no  probability 
of  the  present  restrictions  being  removed  at  an  early  date,  the 
Council,  acting  upon  the  opinion  of  the  Society's  Veterinary  Ad- 
visers, felt  there  was  no  alternative  but  to  abandon  with  regret 
any  exhibition  of  Pigs  this  year. 

11.  In  the  other  Departments  of  the  York  Meeting  there  are 
629  entries  of  Poultry,  168  of  Butter,  84  of  Cheese,  107  of  Cider 
and  Perry,  and  169  of  Hives,  Honey,  &c.  Competitions  for 
Shoeing  Smiths  (open  to  the  United  Kingdom)  will  be  held  on  the 
Tuesday  and  Wednesday,  and  55  entries  in  all  have  been  received.  A 
lecture  on  the  "  Horse's  Foot,  and  How  to  Shoe  It "  will  be  delivered 
in  the  Shoeing  Forge  at  noon  on  the  Thursday  of  the  Meeting. 
Daily  demonstrations  of  Butter-  and  Cream  Cheese-making  wUl 
be  given  by  Miss  M.  Brown  in  the  Dairy  in  the  Showyard. 

12.  In  the  Report  of  the  Council  presented  at  the  last  Anniver- 
sary Meeting  in  May  1899,  the  receipt  was  announced  of  an  invita- 
tion from  the  Corporation  of  Cardiff  for  the  holding  of  the  Society's 
Meeting  of  1901  in  that  town.  Unexpected  local  difficulties  arose 
which  prevented  part  of  the  site  originally  offered  by  the  Corpora- 
tion being  placed  at  the  disposal  of  the  Society  ;  but  the  use  of 
other  land  has  now  been  arranged  for,  and  at  the  Meeting  of  the 
Council  held  on  April  4  last  the  Seal  of  the  Society  was  formally 
affixed  to  the  agreement  with  the  Corporation  for  the  holding  of 
the  Meeting  of  1901  at  Cardiff.  In  accordance  with  customary 
practice,  the  detailed  Prize-sheet  for  Live  Stock,  Poultry,  and 
Produce  will  not  be  considered  until  after  the  autumn  recess  ;  but 
the  Council  have  already  allotted  5,000^.  for  the  prizes,  and  have 
decided  that  the  competition  in  the  Cattle  classes  for  females  of 
three  years  old  and  upwards  shall  be  limited  to  cows-in-railk.  In 
the  Implement  Department  they  have  announced  the  following 
competitive  triab  : — 
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Class  I.  Portable  Oil  Engines  (power  not  to  exceed  15  B.H.P.). 
Prizes  offered  :  First  Prize,  40^. ;  Second  Prize,  20L 

Class  II.  Agricultural  Locomotive  Oil  Engines  (power  not  to 
exceed  30  B.H.P.).  Prizes  offered:  First  Prize,  40Z. ;  Second 
Prize,  20Z. 

Class  II L  Small  Ice- making  Plant,  suitable  for  a  Dairy  (output 
not  to  exceed  4  cwt.  in  10  hours).     Prize  offered,  15Z. 

The  regulations  for  these  Trials  have  already  been  issued,  and 
are  printed  in  Part  I.  of  the  Society's  Journal  for  the  present  year. 

13.  It  has  been  usual  at  the  Anniversary  General  Meeting  to 
"  declare  "  the  District  in  which  the  Society's  Meeting  is  intended 
to  be  held  two  years  afterwards.  The  Meeting  of  the  presenb  year, 
1900,  will  be  held  in  District  E  (Yorkshire);  that  of  1901  in 
District  F  (West  Midlands  and  South  Wales)  ;  and,  in  accordance 
with  the  Scheme  of  Rotation  settled  in  1892,  it  has  been  decided 
by  the  Council  that,  provided  some  suitable  and  adequate  site 
be  offered  for  the  purpose,  the  Meeting  of  1 902  shall  be  held  at 
some  town  in  District  G  (comprising  Cheshire,  Lancashire,  and 
North  Wales). 

14.  With  the  Meeting  of  1902,  the  present  Rotation,  which 
commenced  at  Cambridge  (District  A)  in  1894,  will  come  to  an 
end  ;  and  in  view  of  the  anxieties  which  have  been  experienced  by 
the  Council  through  the  ever-growing  size  of  the  Shows  and  the 
difficalties  and  expense  of  securing  and  adapting  suitable  sites  of 
adequate  dimensions,  they  felt  it  to  be  advisable  that,  before  any 
new  scheme  of  rotation  was  entered  upon,  the  whole  of  the  Society's 
existing  arrangements  as  to  the  holding  of  Shows  of  Live  Stock, 
Implements,  and  Produce  should  be  passed  in  review. 

15.  Accordingly,  as  announced  to  the  Members  in  the  Report  to 
the  General  Meeting  held  last  December,  the  Council  decided  to 
remit  to  a  strong  -  Committee,  which  included  the  Chairmen  of  all 
the  permanent  Committees  concerned  in  the  administration  of  the 
Shows,  the  three  past  and  present  Honorary  Directors,  and  other 
Members  of  the  Council  experienced  in  Show  requirements  either 
as  Stewards  or  as  Exhibitors,  the  important  and  responsible  duty  of 
suggesting  in  what  way  the  existing  Show  system  might  be  modi- 
fied in  the  future— after  the  present  rotation  was  completed  in 
1902.  This  Special  Committee,  appointed  on  July  26  last,  pre- 
sented on  February  5  a  very  valuable  and  exhaustive  Report,  which 
has  been  published  in  the  Journal  for  the  information  of  the 
Members,  and  which  brings  to  a  focus  all  the  considerations  which 
demand  attention  in  connection  with  the  admittedly  difficult 
problem  of  the  future  of  the  Society's  Shows. 

16.  In  view  of  all  the  circumstances  which  are  detailed  by  the 
Committee  in  their  report,  they  arrived  at  the  conclusion  that 
'^  they  could  not  take  the  responsibility  of  advising  the  Council  to 
commit  the  Society  to  the  holding  of  another  series  of  Shows  on  the 
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basis  of  the  existing  rotation."  They  pointed  out  the  serious  diffi- 
culties arising  from  the  absence  at  the  present  time  (and  in  & 
more  acuto  form  in  the  future)  of  suitable  sites  within  reason- 
able distance  of  the  large  towns  to  which  alone  the  Society  can 
afford  to  go  with  any  reasonable  hope  of  recouping  itself  for  the 
immense  preliminary  expenditure  entailed  upon  it  by  the  present- 
day  requirements  of  exhibitors  and  visitors.  They  drew  attention 
to  the  serious  financial  risk  caused  by  the  holding  of  Shows  at 
smaller  places  such  as  Maidstone  (which,  as  mentioned  above, 
involved  a  net  loss  to  the  Society's  general  funds  of  no  less 
than  6,382/.) ;  and  they  urged  that  the  Society  was  "  bound  to 
take  due  precautions  that  the  general  interests  of  the  Members 
should  not  be  prejudiced  or  the  usefulness  imperilled  of  the  other 
important  departments  of  public  work  to  the  continuance  of  which 
the  Society  is  pledged,  by  the  outlay  on  the  Shows  attaining 
too  hazardous  proportions." 

17.  In  summing  up  the  whole  matter,  the  Committee  reported 
that,  ''  taking  into  consideration  all  the  facts  of  the  case,  they  have 
arrived  at  the  conclusion  that  if  the  Society's  Shows  are  to  fulfil 
their  proper  function  in  the  future,  without  an  unwarrantable  drain 
upon  the  Society's  general  resources,  it  would  be  desirable  that  if 
possible  they  should  be  held  upon  a  pertnanent  location  near  some 
large  town  (preferably  in  the  centre  of  England)  which  would  be 
convenient  for  railway  access  from  all  parts  of  the  country.  In  fact, 
the  endeavour  of  the  Society  in  the  future  should  be  to  bring  the 
people  to  the  Show,  and  not  the  Show  to  the  people." 

18.  This  important  Report,  presented  to  the  Council  Meeting 
held  on  February  7,  was  at  once  printed  and  generally  cir- 
culated ;  and  it  was  only  to  be  expected  that  hesitation  should  be 
felt  in  some  quarters  as  to  the  necessity  for,  and  expediency  of,  so 
considerable  a  change  from  the  Society's  present  system  of  migratory 
Shows.  The  facts  adduced  by  the  Committee,  and  the  arguments 
they  present  in  support  of  their  recommendations,  have  not,  how- 
ever, been  successfully  impugned  ;  and  after  a  very  full  debate  on 
March  7,  in  which  all  shades  of  opinion  in  the  matter  were  repre- 
sented, the  Council  decided,  by  38  votes  to  4,  upon  the  adoption  of 
the  Report. 

19.  The  Special  Committee  have  since  been  reappointed,  with 
instructions  to  make  inquiries  as  to  any  possible  sites  for  a  permanent 
Showyard,  and  to  prepare  estimates  of  expense.  In  this  inquiry 
they  are  still  engaged,  and  it  will  not  of  course  be  possible  for  them, 
for  some  time  to  come,  to  present  any  definite  recommendation  in 
the  matter.  Meanwhile  the  authorities  of  several  important  towns 
are  moving  in  the  direction  of  assisting  the  Council  in  the  selection 
of  suitable  sites  in  their  vicinity  ;  and  the  Committee  will  be  grateful 
for  any  suggestions  which  may  be  made  to  them  as  to  sites  which 
fulfil  the  Society's  requirements.  The  most  desirable  plan  would 
undoubtedly   be  for  the  Society  to  be  placed  in  the  position  of 
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)r  a  portion  of  the  year  of  the  ground  selected,  rather  than 
have  any  responsibilities  for  the  purchase  of  land  and  its 
ind  management  during  the  whole  of  the  year. 

he  holding  of  an  Annual  Show  is,  as  the  Members  will  be 
aly  one  of  the  numerous  functions  of  public  usefulness 
by  the  Society ;  and  if  the  other  departments  of  the 
operations  do  not  bulk  so  largely  in  the  Proceedings  of 
icil  or  in  the  Half- Yearly  Beports  to  the  Members  as 
;  the  Shpws  already  held  or  arranged  for,  it  is  none  the 
Drtant  for  the  general  well-being  of  the  Society  that 
old  be  maintained  upon  their  present  scale,  and  that 
ities  should  not  be  lost  as  they  arise  of  improving  such 
(nts  and  expanding  them  in  other  directions.  The  Society 
30  to  its  Members  a  Quarterly  Journal ;  and,  commenc- 
the  present  year,  this  Journal  will  now,  for  the  greater 
Qce  of  Members  and  more  expeditious  delivery,  be  issued 
post  instead  of  parcel  post  as  formerly.  The  preparation 
ing  of  the  articles  for  this  Journal,  the  printing  and 
ge,  of  necessity  cost  a  considerable  sum  per  annum.  The 
retains  the  services  of  Chemical,  Botanical,  Zoological, 
terinary  Experts,  for  giving  advice  and  assistance 
Members,  and  for  general  scientific  research.  It  makes 
I  substantial  amount  for  chemical  and  botanical  experi- 
ad  for  inquiries  into  the  diseases  of  animals ;  and  it 
inually  two  expensive  Examinations  for  testing  and 
y  by  Diplomas  the  qualifications  of  students  of  Agriculture 
airying.  None  of  these  departments  of  work  ought,  in  the 
aterests  of  the  Society,  to  be  given  up  or  diminished,  and 
isceptible  of  useful  development. 

L8  to  the  work  of  the  Chemical  Department  in  the  Society's 
ry  during  the  last  six  months.  Dr.  Voelcker  reports  that 
member  1,  1899, 323  samples  have  been  sent  by  Members  of 
ty  for  analysis,  as  compared  with  425  submitted  in  the 
I  ding  period  of  last  year.  The  Chemical  Committee  have 
0  know  that  an  important  service  has  been  rendered  to 
rists  by  attention  being  called,  through  their  periodical 
o  points  of  interest  and  matters  affecting  the  purchase  of 
rs  and  Feeding  Stuffs.  At  the  Woburn  Farm,  experiments 
n  in  progress  for  testing  (1)  the  feeding  to  Sheep  of  Man- 
m  an  earlier  date  than  is  usual  in  practice,  and  (2)  the  value 
for  Bullocks.  The  Field  Experiments  are  being  continued 
fore.  An  account  to  date  of  the  experiments  at  the  Pot 
station  at  Woburn  has  been  prepared,  and  will  appear  in 
Number  of  the  Journal. 

^nder  Clause  4  of  the  Deed  of  Foundation,  dated  February 
of  the  Lawes  Agricultural  Trust,  munificently  founded  by 
Lawes  to  provide  for  the  continuance  of  the  highly  im- 
nd  valuable  agricultural  experiments  at  Rothamsted,  two 
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of  the  nine  Members  of  the  Committee  of  the  Trust  are  to  be 
appointed  by  the  Royal  Agricultural  Society.  The  representatives 
of  the  Society  on  the  Committee  have  heretofore  been  Earl  Cawdor 
and  Sir  John  Thorold,  Bart. ;  but,  as  Lord  Cawdor  has  retired  from 
the  Committee,  the  Council  have  appointed  in  his  place  Dr.  J. 
Augustus  Voelcker,  the  Society's  Consulting  Chemist. 

23.  The  series  of  Grass  Experiments  conducted  by  the  Society 
for  the  past  five  years  in  different  parts  of  the  country  have  been 
concluded,  and  a  report  upon  them  appears  in  the  March  Number  of 
the  Journal.  Certain  of  the  experimental  plots  will  continue  to  be 
kept  under  observation.  Experiments  are  now  being  conducted  at 
the  Pot  Culture  Station  at  Woburn  as  to  the  means  of  eradicating 
certain  prevalent  weeds  of  the  farm.  During  the  half-year 
information  has  been  given  by  the  Consulting  Botanist  as  to 
the  names  and  nature  of  many  weeds,  and  the  best  means  for 
their  extirpation.  Injury  to  Broccoli  caused  by  Peronospora  and 
Bacteria,  producing  what  is  locally  called  "blindness,"  is  being 
investigated.  Many  other  fungal  attacks  have  been  reported  on. 
A  case  of  poisoning  from  eating  the  leaves  of  Rhododendron  has 
been  investigated,  and  other  inquiries  answered. 

24.  At  the  instance  of  the  Royal  Commission  for  the  Paris 
Universal  Exhibition,  the  Council  have  caused  to  be  prepared, 
under  the  direction  of  the  Consulting  Botanist,  and  have  despatched 
to  Paris,  a  series  of  37  specimens  of  different  varieties  of  British 
grain,  which  will  be  shown  in  the  agricultural  department  of  the 
British  Section  of  the  Exhibition. 

25.  Though  little  of  special  interest  has  occurred  in  the 
Zoological  Department  during  the  last  six  months,  there  has 
been  a  steady  demand  by  Members-  for  the  advice  of  the  Society's 
Zoologist  with  regard  to  certain  perennial  pests,  especially  those  in- 
festing stored  agricultural  produce.  Inquiries  have  been  received 
concerning  wireworm,  surface  caterpillars,  and  chafer  grubs,  and 
several  cases  of  parasitic  diseases  of  poultry  and  pheasants  have 
been  dealt  with. 

26.  During  the  last  six  months  there  has  been  an  appreciable 
decline  in  the  number  of  outbreaks  of  swine-fever,  and  a  distinct  in- 
crease in  those  of  glanders.  Outbreaks  of  anthrax  have  occurred  with 
about  the  same  frequency  as  during  the  preceding  six  months,  and 
no  case  of  rabies  has  been  detected  since  the  month  of  December 
last.  The  most  notable  feature  of  the  period,  with  regard  to  the 
occurrence  of  the  contagious  diseases,  was  the  reappearance  of  foot- 
and-mouth  disease  at  the  end  of  January  last.  In  all,  nine  out- 
breaks were  detected,  the  latest  of  which  occurred  in  Hertfordshire 
this  month.  During  the  first  week  of  April  foot-and-mouth 
disease  was  detected  among  a  cargo  of  Argentine  cattle  landed  at 
Deptford,  and  since  that  date  a  large  number  of  cargoes  have  arrived 
at  Deptford  and  Liverpool  containing  both  cattle  and  sheep  exten- 
sively affected  with  the  disease ;  but  no  case  among  British  cattle 
traceable  to  this  introduction  of  the  contagion  has  been  reported. 
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'he  number  of  morbid  specimens  forwarded  during  the 
t-year  to  the  Department  of  Comparative  Pathology  and 
logy,  established  at  the  Royal  Veterinary  College  by  the 
e  annual  grant  of  500Z.  from  the  Society,  was  208.  The 
jority  of  these  were  sent  for  examination  with  a  view  to 
;.  By  the  aid  of  a  special  grant  from  the  Society,  the  Sub- 
ee  appointed  for  the  purpose  have  continued  the  experi- 
inquiry  with  regard  to  Tuberculin,  and  a  report  on  the 
rill  shortly  be  presented  to  the  Council. 

t  was  announced  in  the  December  Report  that  arrange - 
.d  been  made  in  concert  with  the  Highland  and  Agricultural 
for  the  establishment,  under  the  control  of  a  National 
aral  Examination  Board  appointed  by  the  two  Societies, 
»me  for  an  annual  examination  for  a  National  Diploma  in 
ice  and  Practice  of  Agriculture.  The  first  examination  for 
oma  was  held,  by  the  courtesy  of  the  Governors,  in  the  Great 
the  Yorkshire  College,  at  Leeds,  on  April  30  last,  and  four 
f  days.  The  examination  for  the  Diploma  wilJ  normally  be 
>ver  two  years  and  be  taken  by  the  candidates  in  two 
3 ;  but  this  year,  exceptionally,  candidates  were  allowed  to 
\i  Divisions  at  once,  so  as  to  meet  the  convenience  of  com- 
Mrho  might  have  been  studying  for  either  of  the  separate 
dons  of  the  two  Societies  now  replaced  by  the  new  Joint 
.tions.  As  a  result,  the  large  number  of  53  candidates 
themselves,  of  whom  no  fewer  than  30  asked  permission  to 
ti  Divisions  this  year. 

Che  results  of  the  Examination,  as  announced  by  the 
Agricultural  Examination  Board,  are  that  7  candidates 
isfied  the  Examiners  in  all  the  ten  subjects  of  Examination, 
be  entitled  to  receive  the  National  Diploma  in  Agriculture  ; 
t  7  other  candidates  have  been  successful  in  passing  in 
ve  subjects  included  in  Division  I.  (Mensuration  and  Land 
ig,  Agricultural  Botany,  General  Chemistry,  Geology,  and 
ural  Entomology),  and  will  therefore  be  entitled  to  come 
year  for  Examination  in  Division  II.  (Practical  Agri- 
Agricultural  Book-keeping,  Agricultural  Chemistry,  Agri- 
Engineering,  and  Veterinary  Science),  when  such  of  them 
iccessful  will  be  awarded  the  Diploma. 

Che  seven  candidates  who  passed  in  both  Divisions  of  the 
ktion,  and  will  therefore  receive  the  National  Diploma,  are 
'  of  merit)  as  under  : — 

BOROE  PoTTS,  Durham  College  of  Science,  Newcastle- on- 
Tyne. — (Diploma  with  Honours  and  Gold  Medal.) 

>HN  Lawrence  Schneider,  South-Eastem  Agricultural 
College,  Wye,  Kent. 

enwortuy  James  Thompson,  University  College  of  Wales, 
Aberystwyth. 
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4.  John  Roberts,  University  College  of  Wales,  Aberystwyth. 

5.  Selwyn  Eld  Dueant,  South-Eastem  Agricultural  College, 

Wye,  Kent. 

6.  Samuel  Simpson,  Harris  Institute,  Preston  ;  and  University, 

Edinburgh. 

7.  Ernest  Christopher  Brown,  Yorkshire  College,  Leeds. 

The  seven  candidates  who  passed  in  Division  I.  of  the  Examina- 
tion are  (in  alphabetical  order)  as  under : — 

Simon  Blore,  University  College  of  Wales,  Aberystwyth. 

Bernard  William  Bull,  Eamsden,  near  Billericay,  Essex. 

John  Henrt  Joseph  Farquhab,  Durham  College  of  Science, 
Newcastle-on-Tyne. 

John  Montgomerie  Hattrick,  West  of  Scotland  Agricultural 
College,  Olasgow. 

Albert  William  Oldershaw,  Glebe  Farm,  Costook,  Notts. 

George  Watson  Paterson,  Agricultural  College,  Aspatria. 

Thomas  Young,  Jun.,  Newbigging  House,  Methven,  N.B. 

31.  The  Annual  Examinations  held  in  the  Autumn  for  the 
National  Diploma  in  the  Science  and  Practice  of  Dairying  will  be 
held  as  before  at  the  Heading  College  and  British  Dairy  Institute 
(for  English  candidates)  from  September  24  to  27  next,  and  at  the 
Scottish  Dairy  Institute,  Kilmarnock  (for  Scottish  candidates),  from 
October  2  to  5.  The  entries  for  both  these  Examinations  will  close 
on  August  31,  1900. 

32.  The  Education  Committee  of  the  Council,  having  considered 
the  question  of  elementary  education  in  rural  districts,  presented 
for  confirmation  to  the  Council  on  March  7  the  following  resolution, 
which,  having  been  adopted,  was  submitted  to  the  Education  Depart- 
ment :  "  That  in  rural  elementary  schools  it  is  desirable  that  the  in- 
struction be  adapted  to  the  requirements  of  country  life."  The  Coun- 
cil are  glad  to  see  that,  in  the  new  Code  since  issued  by  the  Board  of 
Education,  managers  and  teachers  are  given  increased  freedom  in. 
adapting  the  courses  and  methods  of  instruction  in  their  schools 
to  local  requirements,  and  that,  in  the  circular  letter  to  School 
Managers  issued  by  the  Board,  recommendations  are  made  as  to  the 
teaching  in  rural  schools,  which,  if  carried  out,  will  largely  meet  the 
views  expressed  by  this  Society. 

By  order  of  the  Council, 

ERNEST  CLARKE, 

Secretary. 
13  Hanover  Sqnare,  London,  W. 
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nted  by  tlie  Royal  Agricultural  Society  of  England 
'  the  Highland  and  Agricultural  Society  of  Scotland, 

Ex' Officio  Members: 

IIDBNT  OF  THE  ROYAL  AQRIOULTURAL  SOOIBTT  OF  ENGLAND. 
BMAN  OF  DiBECTOBS  OF  THE  HIGHLAND  AND  AGBTOULTCJBAL 

Society  of  Scotland. 


Elected  Members : 


ETON  (Chairman). 
L  T.  Pabkeb. 

rBN-JONB& 
BSHALL  DUGDALE. 
IfAINWABING. 

[N  J.  Sutton. 


Sib  John  Oilmoub,  Bart. 
Bey.  John  Gillbbpie,  LL.D. 
Mb.  Alexandeb  Cboss. 
Mb.  John  Spieb. 
Mb.  David  Wilson. 
Mb.  James  Macdonald. 


Sib  Bbnest  Clabke  (^Honorary  Secretary), 
13  Hanover  Square,  London,  W. 


REPORT    ON   THE   RESULTS   OF 
IE   FIRST   EXAMINATION   FOR   THE 
riONAL  DIPLOMA   IN   AGRICULTURE, 

Held  at  Leeds,  April  30  to  May  4,  1900. 

-Committee  to  whom  was  delegated  by  the  National 
ral  Examination  Board  the  conduct  of  the  first  examina- 
by  the  Board  for  the  National  Diploma  in  the  Science 
bice  of  Agriculture  beg  leave  to  present  the  following 

two  National  Agricultural  Societies  (the  Royal  Agricul- 
iety  of  England  and    the    Highland  and  Agricultural 

Scotland)  had  for  a  considerable  number  of  years  held 
saminations,  very  similar  in  character,  for  a  Diploma  or 

in  Agriculture  of  their  own  ;  but  in  1899  it  was  agreed 
Kieties  to  join  forces  for  the  holding  annually  of  a  single 
)n  to  take  the  place  of  these.  Accordingly  a  National 
'al  Examination  Board,  consisting  of  representatives  of 
bies,  was  constituted  ;  and  the  Regulations  and  Syllabus  of 
nation  for  the  National  Diploma  in  the  Science  and 
)f  Agriculture  were  finally  settled  by  the  Board  on 
0,  1899,  when  they  were  issued  forthwith.  They  are 
3  this  Report  as  Appendix  A  (see  p.  363). 
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2.  It  was  considered  desirable  by  the  Board  that,  with  a  view 
to  securing  thoroughness  in  the  study  of  the  several  subjects 
included  in  the  Syllabus  by  the  candidates  for  the  Diploma,  the 
examination  should  be  spread  over  two  years  and  be  tfi^en  in  two 
divisions  :  Division  I.  (first  year),  comprising  the  subjects  of 
Mensuration  and  Land  Surveying,  Agricultural  Botany,  General 
Chemistry,  Geology,  and  Agricultural  Entomology  ;  and  Division  IL 
(second  year),  the  subjects  of  Practical  Agriculture,  Agricultural 
Book-keeping,  Agricultural  Chemistry,  Agricultural  Engineering, 
and  Veterinary  Science. 

3.  As  the  Regulations  and  Syllabus  were  not  issued  until  late  in 
the  autumn  of  1899,  it  was  decided,  in  order  to  meet  the  convenience 
of  competitors  who  might  have  been  studying  for  either  of  the 
separate  examinations  of  the  two  Societies  now  replaced  by  the  new 
joint  examination,  that  in  1900  candidates  for  the  National  Diploma 
should  be  allowed  as  an  exceptional  privilege  to  present  themselves  for 
both  Divisions  in  the  same  year.  It  is  to  be  feared  from  the  result 
that  advantage  was  taken  of  this  special  privilege,  not  only  by  candi- 
dates who  he^  been  properly  prepared  for  the  Diploma,  but  also  by  a 
number  of  other  competitors  who  had  not  devoted  sufficient  attention 
to  all  the  ten  subjects  of  examination  to  justify  their  attempting 
both  Divisions,  or  even  Division  I. ;  and  the  Sub-Committee  cannot 
recommend  that  the  option  of  taking  both  Divisions  in  the  same 
year  should  be  given  to  candidates  for  the  future. 

4.  By  the  courtesy  of  the  authorities  of  the  Yorkshire  CoU^ 
at  Leeds,  the  Great  Hall  of  the  College  was  placed  at  the  disposal 
of  the  Board  on  April  30  and  four  following  days  for  the  purpofles 
of  the  first  examination  for  the  Diploma.  By  the  final  date  fixed 
for  the  receipt  of  applications  to  sit  at  the  ex.%mination  (March  31), 
53  candidates  bad  entered,  and  of  these  no  less  than  30  asked  per- 
mission to  sit  for  both  Divisions.  The  result  of  the  examination  in 
the  five  subjects  of  Division  I.  showed,  however,  that  many  of  these 
candidates  were  not  sufficiently  prepared.  Of  the  53  who  entered, 
51  presented  themselves  ;  and  of  these  11  (5  of  whom  came  from 
one  teaching  institution)  failed  to  obtain  pass  marks  in  every  one 
of  the  &Ye  subjects  of  examination,  8  failed  in  four  subjects,  6  in 
three  subjects,  7  in  two  subjects,  and  5  failed  in  one  subject  :  or 
37  failures  in  all. 

5.  Of  the  14  candidates  who  were  successful  in  Division  I., 
6  had  entered  for  that  Division  only  and  were  not  therefore 
further  examined  this  year ;  1  candidate  who  passed  in  Division 
I.  failed  in  Division  II.,  and  must  therefore  sit  again  for  the  latter 
Division.  The  remaining  7  candidates  passed  in  all  the  subjects 
of  Division  II.,  as  well  as  in  Division  I.,  and  will  therefore  be  en- 
titled to  receive  the  National  Diploma. 

6.  The  Diploma  with  Honours — in  obtaining  which  only  one 
candidate  was  successful  this  year — ^is  to  be  awarded  to  candidates 
who   reach  a  specified  standard  of  marks  (higher  than  tlie  past 
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I)  in  each  of  the  ten  subjects  of  examination ;  and  as  a 
iistinction  a  Gold  Medal  is  offered  each  year  to  the  best 
«  on  the  Honours  List.  As  there  is  only  one  Honours 
J  year,  the  Gold  Medal  of  the  Board  for  1900  is  awarded  to 

iGE  Potts,  Durham  College  of  Science,  Newcastle-on-Tyne. 

be  names  (in  order  of  merit)  of  the  six  other  candidates  who 
both  Divisions  of  the  examination,  and  will  therefore 
ihe  National  Diploma,  are  : — 

r  Lawrence  Schneider,  South-Eastem  Agricultural  College, 
Wye,  Kent. 

WORTHY  James  Thompson,   University  College  of  Wales, 
Aberystwyth, 

r  Roberts,  University  College  of  Wales,  Aberystwyth. 

rYN  Eld  Durant,  South-Eastem  Agricultural  College,  Wye, 
Kent. 

JEL  Simpson,  Harris  Institute,  Preston ;   and  University 
Edinburgh. 

sst  Christopher  Brown,  Yorkshire  College,  Leeds. 

le  names  of  the  seven  candidates  mentioned  in  Paragraph  5 
sed  in  Division  I.,  and  will  therefore  be  entitled  to  present 
res  for  examination  next  year  in  Division  IL,  are  : — 

N  Blore,  University  College  of  Wales,  Aberystwyth. 

^ARD  William  Bull,  Kamsden,  near  Billericay,  Essex. 

r  Henry  Joseph  Farquhar,  Durham  College  of  Science, 
Newcastle-  on-Ty  ne. 

r  Montoomerie  Hattrick,  West  of  Scotland  Agricultural 
College,  Glasgow. 

skt  William  Oldershaw,  Glebe  Farm,  Costock,  Notts. 

iGE  Watson  Paterson,  Agricultural  College,  Aspatria. 

JAS  Young,  Jun.,  Newbigging  House,  Methven,  N.B. 

'  the  Board's  first  examination  be  regarded  from  the  point 
of  being  in  the  nature  of  an  experiment  by  the  candidates 
isented  themselves  for  it,  the  proportion  of  successes  is 
not  so  unsatisfactory  as  might  at  first  sight  appear.  It 
ly  be  doubted  that  many  of  the  candidates  were  insuf- 
prepared  for  the  thorough  and  searching  examination  in 
•al  subjects  which  it  is  the  wish  of  the  Board  to  secure  ; 
ay  be  an  advantage  that  it  should  be  thoroughly  under- 
at  it  is  the  intention  of  the  Board  that  the  National  . 
in  Agriculture  shall  only  be  awarded  to  candidates  who 
de  themselves  familiar  with  all  the  subjects  included  in  the 
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10.  The  detailed  reports  of  the  several  Examiners  are  appended 
for  the  information  and  guidance  of  the  candidates,  and  of  those  who 
may  be  preparing  students  for  future  examinations.  The  Examina- 
tion papers  themselves  are  annexed  to  this  Eeport  as  Appendix  B. 
As  already  stated,  all  the  51  candidates  were  examined  in  the  five 
subjects  included  in  Division  I.,  and  the  reports  of  the  Examiners 
thereon  are  as  follows  : — 

Mensvs^lTION  and  Land  StrnvEYiNG.    (Maximum,  200  Marks.) 
Mr.  H.  Tnistram  Eve,  F.S.I. 

Taken  as  a  whole,  the  work  was  good,  and  jshowed  slight  improvement 
on  the  examination  of  last  year  conducted  by  the  Royal  Agricultural 
Society.  Of  61  candidates,  19  (87  per  cent.)  passed  and  S2  (or  63  per  cent.) 
failed  m  this  subject. 

In  common  with  other  examinations,  the  great  fault  of  the  candidates 
may  be  said  to  be  that  in  the  large  majority  of  cases  they  seem  quite  unable 
to  apply  any  knowledge  they  may  have  gleaned  from  books,  although  if  the 
same  question  be  put  in  the  form  in  which  they  are  accustomed  to  find  it, 
a  correct  answer  will  in  all  probabiUty  be  given. 

This  is  better  shown  bv  quoting  an  instance.  One  of  the  questions 
entailed  the  measurement  of  thatch  on  a  circular  rick.  The  same  candidates 
who  had  used  a  wrong  method  for  this  in  the  written  work  were  quite  able 
to  mention  in  the  viv^vooe  examination  the  formula  for  finding  the  surface 
of  a  cone. 

Very  cumbrous  methods  were  used  by  the  candidates  in  Mensura- 
tion, and  from  cross-examination  of  the  students  it  appeared  that  they 
are  almost  invariably  taught  the  long  methods.  No  attemnt  seems  to  be 
made  by  the  teachers  to  enlighten  them  as  to  '^  short  cuts.  One  question 
entailed  the  multiplication  of  31  feet  6  in.  by  81  feet  6  in.  bv  8  feet  5  in. 
With  the  exception  of  two  candidates,  this  was  at  once  reduced  to  fractions, 
resulting  in  a  long  ''  sum,"  whilst  if  yards  had  been  used  the  result  could 
almost  be  obtained  without  pen  or  pencil.  Some  candidates  reduced  the 
feet  to  inches.  The  ordinary  plotting  from  field  notes  was  well  done: 
candidates  expect  the  (question,  and  are  taught  accordingly.  The  first  part 
of  the  question  in  levelling  was  mechanically  though  well  aone;  but  the  second 
part,  which  required  that  at  least  a  candidate  had  made  and  finished  off  a 
horizontal  section,  was  very  generally  avoided. 

LevelHng  seems  to  be  taught  too  much  in  class  and  not  individually. 
When  a  pupil  has  grasped  the  rudiments  of  levelling,  he  should  be  sent  out 
alone  except  for  a  staff  man,  and  told  to  make  a  section,  and  be  sent  again  and 
again  until  the  ''  error  "  was  inappreciable.  In  Question  7  a  schedule  of  a 
farm  was  asked  to  be  made,  all  the  facts  being  assumed.  This  required  no 
technical  knowledge  and  could  have  been  written  in  a  few  minutes ;  and  yet 
only  two  candidates  attempted  the  question  and  the  remainder  showed  no 
knowledge  in  the  oral  examination  of  the  real  use  of  Ordnance  maps.  Candi- 
dates showed  a  very  limited  acquaintance  with  the  scales  in  general  use  in 
surveying.  They  appear,  with  few  exceptions,  to  have  been  taught  the  use 
of  those  of  one  and  two  chains  to  the  inch  and  that  fitting  the  Ordnance 
i^arish  maps ;  but  at  this  point  their  knowledge  ceased. 

AeBiouLTUBiiL  BoTAKr.    (200  Marks.)    Mr.  W.  Carruthers,  F.R.S. 

The  examination  was  on  the  whole  satisfactory,  many  good  papers  being 
received.  The  majority  of  the  defective  answers  were  given  in  reply  to 
questions  dealing  with  the  science  of  botany.    Practical  questions  on  the 
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'  tbe  farm  were  as  &  rule  satis&ctorilj  aosweredi  though  sometimes 
tific  reasons  were  unknowu,  or  at  any  rate  not  stated.  Greater 
Id  he  taken  hy  the  teacher  of  Agricultural  Botany  to  secure  for  the 
thorough  acquaintance  with  the  elements  of  the  science  of  botany, 
ledge  of  which  is  the  only  basis  on  which  intelligent  practice  iu  the 
be  based. 


SA'EEAL  Chemistby.    (100  Marks.)    Dr.T.  W.  Drinkwater. 

not  be  said  that  the  candidates  were  well  prepared  for  the  cx- 
1,  for  the  majority  possessed  very  little  practical  knowledge.  As 
lok  facts  were  concerned ,  some  could  answer  fairly  well,  but  in 
of  a  practical  nature  the  answers  were  far  from  satisfactory.    The 

Question  No.  2  had  in  many  cases  been  learned  by  heart,  and  was 
lust  in  the  words  of  the  book ;  in  the  viva-voce  examination  on  this 
3tion  only  two  or  three  candidates  exhibited  any  practical  know- 
the  subject.  Question  No.  5  was  essentially  a  practical  one  and 
I  a  common  laboratory  experiment ;  but  the  majority  did  not  eren 

nature  of  tbe  gas  given  off,  and  in  the  method  of  working  the  sum 
guorance  in  the  division  of  decimals.  One  candidate  returned  a 
)er,  and  four  others  gained  less  than  10  per  cent,  of  the  maximum 


Geologt.    (100  Marks.)     Prof.  T.  Rupert  Jones,  F.R.S. 

tudy  of  Geology  in  reference  to  agriculture  seems  to  have  been 
ously  insisted  on  and  rather  better  taught  than  heretofore.  The 
he  answers  to  Question  No.  9,  as  to  specimens,  and  the  value  of  the 

tbe  oral  examination,  are  in  most  ca^es  high,  thou^rh  not  always 
nate  to  the  totals.  The  frequently  poor  answers  to  Question  No.  1 
that  a  knowledge  of  the  mineral  constituents  of  rock-masses  has 

well  taught.  The  treatment  of  Question  No.  2  rarely  shows  a 
ic  appreciation  of  the  value  of  fossils.  The  want  of  a  good  compre- 
f  the  geological  structure  of  the  Britieh  Isles  is  shown  by  Question 
ng  very  rarely  attempted,  although  the  answers  to  Question  No.  G 
iome  knowledge  of  local  geology. 


LTUBAL  Eriomologt.     (100  Marks.)     Prof.  J.  Arthur  Thomson. 

uld  be  well  that  a  line  be  added  to  the  syllabus  to  the  effect  that 
ai  acquaintance  with  common  insects,  worm- parasites,  &c.,  will  also 
ed/'  So  many  of  the  candidates  did  not  know,  and  did  not  seem 
ave  been  shown,  quite  common  insects,  &c.,  though  able  to  write 
a  good  deal  about  them.  Even  a  bluebottle  seemed  a  novelty,  a 
,r  was  called  a  tapewoim,  and  so  on. 


rhe  work  of  the  Examiners  in  Division  II.  was  made  less 
lan  at  first  seemed  probable  by  the  large  proportion  of  the 
iidates  entered  for  the  whole  examination  who  failed  in 
1  I.,  and  were  not  therefore  allowed  to  proceed  further.  The 
ers'  reports  in  Division  II.  are  appended  :— * 
XI.  T.s. — 42  B  B 
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Fbaciigal  AeBioiTLTUBB.    (Maximum,  600  Marks.)    Mr.  T.  A.  Biduon, 
Mr.  James  Biggar,  and  Professor  McCracken. 

The  majority  of  the  candidates  acquitted  themselves  very  creditably, 
although  in  some  cases  the  practical  knowledge  was  in  a  measure  limited  to 
the  district  in  which  the  candidate  had  learned  farming.  We  would 
recommend  that  students  be  urged  to  acquire  greater  facility  in  sketching, 
BO  that  they  may  not  only  be  in  a  better  position  to  illustrate  their  answers 
when  necessary  by  intelligible  diagrams,  but  that  they  may  obtain  a  more 
definite  conception  of  the  construction  of  machines  and  farm  buildings. 

Aqbictjltubal  BoOK-KBEPiKe.    (200  Marks.)     Mr.  W.  Home  Cook,  O.A. 

The  papers  show  a  very  creditable  knowledge  of  book-keeping.  The 
papers  or  three  of  the  candidates  were  correct  in  almost  every  particular, 
and  in  nearly  every  case  the  papers  were  worked  out  in  a  neat  and  busineas- 
like  manner. 

AeBioi7LiirBA.L  Chekistrt.    (200  Marks.)    Dr.  J.  Augustus  Yoelckery 
M.A.,  F.I.C.,  and  Dr.  Bernard  Dyer,  D.Sc. 

In  the  nuijority  of  cases  the  written  questions  were  well  answered,  and 
the  candidates  showed  a  good  general  grasp  of  the  subject.  In  the  oral  part 
of  the  examination,  the  recognition  of  specimens  of  fertilisers  and  feeding 
stufis  was  a  satisfactory  feature,  and  a  good  acquaintance  was  shown  with 
their  chemical  and  physical  properties,  and  with  the  practical  bearings  of 
these  in  matters  concerning  the  farm. 

AesiCTJLTUBiL  EKGiNSEBma.    (200  Marks.)    Mr.  R.  M.  Greaves. 

The  majority  of  the  candidates  appeared  to  have  a  good  knowledge  of 
the  first  principles  of  the  subject,  but  some  did  not  appear  to  have  given 
sufficient  attention  to  their  practical  application  in  existing  machinery.  In 
the  majority  of  cases  there  wss  a  lack  of  ability  in  the  use  of  the  pencii, 
most  candidates  being  unable  to  illustrate  their  answers  by  sketches.  No 
candidate  explained  the  action  of  the  common  pieces  of  mechanism 
mentioned  in  Question  4.  More  attention  should  be  paid  to  drawing,  and 
to  the  practical  application  of  mechanical  principles  as  exemplified  in 
machines  of  everyday  use  in  agriculture,  such  knowledge  being  indispen- 
sable to  the  proper  care  and  management  of  all  machinery. 

Vetbrinaey  Soebnoe.    (100  Marks.)    Professor  Sir  George  Brown,  CJB. 

In  the  written  as  well  as  the  oral  examination  the  answers  given  to  the 
questions  on  practical  subjects  were  far  more  lucid  than  those  which  were 
given  to  the  theoretical  questions. 

As  usual,  it  was  noticed  that  names  were  given  by  the  candidates  to 
common  things,  such  as  muscle,  tendon,  ligament,  &c.,  of  the  ordinary  physical 
characters  of  whidi  they  were  absolutely  ignorant.  It  was  a  revelation  to 
some  of  them  that  muscle  of  the  voluntary  order  was  the  scientific  name  for 
the  lean  of  meat.  As  a  rule,  candidates  had  to  admit  that  they  had  not 
seen  milk,  blood,  bone,  cartilage,  and  other  common  animal  structurea  under 
the  microscope.  In  these  davs  of  lantern  lectures  such  very  ample  demon- 
strations ought  not  to  be  neglected  in  the  case  of  candidates  who  have  been 
prepared  for  an  examination  for  the  National  Diploma.  It  is  in  these  timet 
well  recognised  by  teachers  that  merely  lecturing — (>.  talking  to  students 
about  anatomv,  or,  speakinj^  generally,  morphology,  without  giving  them  an 
opport^ty  of  actually  seeing  the  parts  described — is  only  a  waste  of  time 
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>  thanks  of  the  Board  are  due  to  the  authorities  of  the 
College,  Leeds,  for  their  liberality  and  courtesy  in  placing 
lall  of  the  College  at  the  Board's  disposal  for  the  examina- 
be  several  Examiners  for  the  care  and  attention  they 
ipon  the  written  answers  to  the  papers  set,  and  upon  the 
xamination  ;  and  to  Mr.  J.  E.  Compton-Bracebridge,  the 
Director  of  the  Royal  Agricultural  Society,  who  very 
ud  successfully  carried  out  the  somewhat  onerous  duties 
indent  of  the  Examination. 


MoBETON  (Chairman). 
Ernest  Clabke. 


John  Gillespie. 
James  Maodonald. 


00. 


APPENDIX   A. 


TIONS  FOR  EXAMINATION  IN  THE  SCIENCE 
AND  PRACTICE  OF  AGRICULTURE. 

ipproved  by  the  NcUianal  Agricultural  Examination  Boards 
Ocftoher  20,  1899.) 

Societies  may  hold  conjointly,  under  the  management  of  the 
^coltaral  Examination  Board  appointed  by  them,  an  annual 
1  in  the  Science  and  Practice  of  Agriculture,  at  a  convenient 

iates   who   pass  the  Examination    will    receive    the    National 
Agriculture— the  Diploma  to  be  distinguished  shortly  by  the 
).A." 

dates  who  obtain  not  less  than  a  certain  percentage  of  the 
amber  of  marks  in  each  of  the  subjects  will  receive  the  Diploma 
rs.  (^8ee  Regulation  7  helaw.)  The  Diploma  with  Honours  can 
ined  by  a  Candidate  who  obtains  Honours  marks  in  each  Division 
ination  at  the  first  attempt. 

d  Medal  will  be  awarded  to  the  Candidate  on  the  Honours  List 
the  highest  number  of  total  marks  in  the  whole  Examination. 
Iicamination  will  be  conducted  by  means  of  written  papers  and 
lations.    Candidates  are  requested  to  note  that  the  marks  for  the 
will  be  allotted  in  the  light  of  the  oral  Examination, 
xamination  shall  be  taken  in  Two  Divisions  as  follows  :— 


Firtt  IHvitum. 

ion  and  Land  Surveying, 
lal  Botany, 
llhemistry. 

iral  Entomology. 


Second  Division. 

6.  Practical  Agriculture. 

7.  AgricultursJ  Book-keeping. 

8.  Agricultural  Chemistry. 

9.  Agricultural  Engineering. 
10.  Veterinary  Science. 


maximum  number  of  mai'ks,  the  minimum  number  of  marks  in 
t  qualifying  for  the  Diploma,  and  the  minimum  number  of  marks 
tor  the  Diploma  with  Honours,  are  as  follows  : — 

B  B  2 
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864  Regulations  for  Examination  in  the 

Firti  Dindiion  :— 

SXTBJBCT. 

1.  Mensoration  and  Land  Surveying 

2.  Agricoltoral  Botany     . 
.   3.  General  Chemistry 

4.  Geology 

5.  Agricultural  Entomology 


Max.  No. 

Pw6  Marks 

MiriBfor 

of  Marks. 

(or  Diploma. 

HoKRin. 

.     200 

120 

ISO 

.     200 

120 

1.W 

.     100 

60 

76 

.     100 

50 

60 

.     100 

60 

GO 

.     500 

300 

S75 

.     200 

120 

150 

.     200 

120 

160 

.     200 

120 

150 

.     100 

60 

60 

Second  Divition : — 

6.  Ftactlcal  Agriculture    . 

7.  Agricultural  Book-keeping 

8.  Agricultural  Chemistry 

9.  Agricultural  Engineering 
10.  Veterinary  Science 

8.  In  ordinary  circumstances  a  Candidate  shall  not  be  entitled  to  tab 
both  Divisions  at  one  time.  A  year  at  least  must  elapse  between  the  pasnng 
of  the  First  Division  and  sitting  for  the  Second  Division ;  and  the  Second 
Division  must,  except  with  the  special  permission  of  the  Board,  be  taken 
within  two  years  of  the  passing  of  the  First  Division.* 

*  TkU  Hegulation  fcill  not  ooine  into  force  tiU  the  year  1901.    At  tXe  fait 
Examination,  to  he  held  in  1900,  Candidates  may  enter  for  both  Divitient. 

9.  In  special  circumstances,  the  Board  may  give  permission  to  a  GuididaU 
to  enter  for  both  Divisions  at  one  time. 

10.  A  Deposit  of  1/.  will  be  required  from  each  Candidate  for  eicb 
Division.  This  deposit  will  be  returned  to  those  who  obtain  Pass  marks  in 
all  the  subjects  at  that  examination.  The  Board  may  at  their  discrelioii 
allow  a  deposit  paid  by  an  unsuccessful  Candidate  to  be  used  for  one 
subsequent  Examination  in  the  same  Division. 

11.  A  Candidate  who  fails  to  obtain  Pass  marks  in  any  of  the  subjects  is 
the  Division  for  which  he  is  sitting  must  take  the  entire  Division  again. 

12.  Holders  of  both  the  First  Class  Certificate  of  the  Royal  Agricultnial 
Society  of  England  and  the  Diploma  of  the  Highland  and  Agrieultiiral 
Society  of  Scotland  will  not  be  eligible  for  this  Examination ;  holders  of  only 
one  of  these  distinctions  may  enter  for  this  Examination  in  1900  or  1901. 

13.  The  Board  reserve  the  right  to  postpone,  abandon,  or  in  any  way,  or 
at  any  time,  modify  an  Examination,  and  also  to  decline  at  aoy  stage  to 
admit  any  particular  candidate  to  the  Examination. 

14.  The  Examination  of  1900  will  take  place  in  the  Great  Hall  of  the 
Yorkshire  College,  Leeds,  on  Monday,  April  30th,  1900,  and  five  following 
days.  Forms  of  application  for  permission  to  sit  at  the  Examination  may  be 
obtained  from  either  of  the  undersigned,  and  must  be  returned  duly  fiUed  up 
not  later  than  Saturday,  the  Slst  March,  1900,  when  the  Entries  will  dose. 

By  order, 

Ernest  Clabke, 

Secretary t  Royal  Agricultural  Society  of  JSngUiii, 
1 3  Hanover  Square,  limdon,  W. 

James  Macdonald, 

Secretary,  Highland  and  Agricultural  Society  of  Scotland, 
3  George  IV.  Bridge,  Eiinhwrgh. 
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LABUS  OF  SUBJECTS  OF  EXAMINATION. 
PIBST  DIVISION. 

1.  MENSURATION  AND  LAND   SURVEYING. 

larj  rales  of  saperficial  and  solid  mensuration.    Volume  of  a 
Applications  to  practical  questions.    Estimation  of  weights  of 
se  dimensions  and  specific  gravity  are  known, 
surveying  by  chain.    Plotting  from  field  book,  and  determination 
Teyed.    The  simpler  "  field  problems." 
ose  and  adjustment  of  instruments  employed  in  Surveying  and 

ling  and  plotting  from  field  book. 

Bcient  knowledge  of  Trigonometrical  Surveying  for  the  determina- 

:hts  and  distances  by  Theodolite ;  as  essential  to  this,  solution  of 

^les  by  the  aid  of  Logarithmic  Tables. 

3wledge  of  the  various  classes  of  maps  publislied  by  the  Ordnance 

artment  and  their  Scales. 

^ikioh  Catididate  should  have  with  hint  at  the  Examination  a  pair  of 

cales  of  eqttal  parts,  including  a  scale  of  one  chain  to  an  inch,  dnd 

\ing  the  Ordnance  map,  ^^y  or  26*344  inches  to  the  mile,  a  small 

a  set  square,  and  a  straight-edge  about  18  inches  in  length. 


2.    AGRICULTURAL  BOTANY. 


hology. — The  structure  of  plants.  The  principles  of  classification, 
il  Orders  (Phanerogams  and  Cryptogams)  dealing  specially  with 
portance  to  the  Agriculturist. 

ology The  life  of  the  plant.      Organs  and  their   functions — 

d  reproductive. 

^l^^gy- — Diseases     of     plants,    and     their    causes.      Parasites  — 

is,  Fungi,  Bacteria.    Prevention  and  cure. 

ration. — Conditions  in  plant  life  favourable  to  {a)  the  improve- 

Itivated  plants,  and  (fi)  the  destmction  of  weeds.    New  varieties 

Pastures.    Pruning. 

lidates  rcill  he  required  to  identify  plants  usually  found  on  a  farm. 


3.    GENERAL  CHEMISTRY. 

Chemical  J^/^i^nf^.— Definition   and  classification    of   elements, 
in  nature  and  leading  characters  of  the  elements  most  conmionly 

lov.  Chemical  Compounds. — Preparation  and  properties  of  common 
I  inorganic  chemistry  (such  as  the  mineral  acids,  alkalies,  salts, 

and  Theory. — The  laws  of  chemical  combination.  Explanation  of 
Distinction  of  chemical  and  mechanical  compounds.  Laws  of 
fusion.  The  atmosphere.  Theory  of  combustion. 
yjr?>.-  Qualitative  and  quantitative  analysis  of  atmospheric  air. 
I  air  required  in  combustion.  Qualitative  analysis  of  common 
Eubstances.  Quantitative  analysis  in  simple  cases  (such  as  the 
ion  of  strength  of  solutions,  proportions  of  acids  and  bases  in 
s)  by  volumetric  and  gravimetric  methods.  Ultimate  organic 
f  combustion.  Proximate  analysis  by  solvents;  dialysis  and 
list!  nation. 
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5.  Ca/rbon  Cmnpoufids. — Ordinary  alcohol  and  ether,  and  the  most  common 
etbylic  salts.  Oxalic  acid,  lactic  acid,  acetic  acid  and  its  homologues,  fats, 
glycerine,  and  doap.  Paraffins.  Phenol.  Cyanogen  and  its  most  common 
compounds,  urea,  and  uric  acid.  Saccharine  and  amylaceous  compounds. 
Turpentine  and  resin.    Tannin.    Albumen.    Gelatine.    Fermentation. 

N.B. — In  this  section  exact  knowledge  of  general  principles  and  typical 
compounds  is  expected,  rather  than  diffuse  in/ormaticn. 


4.    GEOLOGY. 

1.  Chief  minerals  entering  into  the  composition  of  rocks.  Origin  and 
composition  of  aqueous  and  igneous  rocks.  General  principles  of  the 
classification  of  rocks.  Leading  divisions  of  the  stratified  rocks,  and  their 
geographical  distribution  in  the  British  Islands. 

2.  Stratification,  cleavage,  and  faulting  of  rocks. 

3.  Influence  of  the  geological  structure  of  a  country  on  the  configuration 
of  the  land  and  the  composition  of  the  soil.  Relation  of  Strata  to  water- 
supply  and  drainage.    Origin  of  springs. 

4.  The  various  mineral  noanures,  their  sources,  characters,  and  mode  of 
occurrence. 

5.  Different  kinds  of  building-stones  and  road-materials.  Distribution  of 
the  various  economical  substances. 

N.B.— Candidates  will  he  required  to  name  and  describe  common  roch, 
minerals,  and  fossils. 


B.    AGRICULTURAL  ENTOMOLOGY. 

1.  The  position  of  Insects  in  the  Animal  world,  with  the  characters  that 
mark  them  out  from  related  animal  groups. 

2.  General  Structure  of  Jr«w<j<*.— Head,  Thorax,  Abdomen,  Alimentary 
Canal,  Circulation,  Respiratory  System,  Nervous  System  and  Sense  Organs, 
Reproductive  System. 

3.  Metainmrphosis  of  Insects,  with  the  economic  importance  of  the  different 
stages. 

4.  Classification  of  Insect4.—The  general  characters  of  the  following 
Natural  Orders :  Coleoptera,  Lepidoptera,  Hymenoptera,  Dipteia,  Hemiptera, 
Orthoptera,  Neuroptera. 

5.  Larvce, — Their  varying  forms  as  a  help  to  identification. 

6.  The  Life-history  of  the  Insects,  Worms,  and  Acarines  injurious  to  Food 
Crops  generally  and  to  Live  Stock.  Recognition  of  the  Common  pests  by 
external  characters  and  by  their  work. 

7.  Insects  useful  in  Agriculture. 

8.  Circumstances  favouring  Insect  increase.  Farm  practice  in  relation  to 
the  discouraging  of  Insect  attack. 

9.  Preventive  and  Remedial  Measures, — Encouragement  of  Insect-eating 
birds  and  mammals.  Fungoid  diseases  of  Insects.  Artificial  remedies. 
Insecticides  and  their  composition  and  preparation. 

N.B, — Wliere  the  Candidate  is  not  acquainted  with  the  scientific  name  of  an 
Insect,  the  generally  received  Mnglish  name  will  he  accepted. 
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SECOND    DIVISION. 


6.     PRACTICAL  AGRICULTURE. 

/^.—Classification  of  soils— characters  and  composition — suitability 

at  ion. 

protement  of  Soil, — Drainage,  Irrigation,  and  Warping.    Thp  applica- 

lime — marl — clay — ashes,  &c. 

Uithnt. — The  principles  of  rotations — ^rotations  suitable  for  differeni 

climates — systems  of  farming. 

uures. — ^The  properties  of  manures — general  and  special — amounts 

acre— period  and  mode  of  application — treatment  and  disposal  of 

)d-stuff$. — The  properties  of  feeding  substances — their  suitability  for 

classes  of  farm  stock — considerations  affecting  their  use — rations  for 

elates  of  stock. 

>p9, — Farm  crops  (cereals,  agricultural  grasses  and  clovers,  forage 

id  roots).    How  they  grow — their  cultivation,  including  cleaning, 

g,  and  storage — diseases — ^insect  injuries  and  remedies. 

eds  and  Parasitic  Plants. — Best  methods  of  eradication. 

rU  of  the  Farm. — Injuries  to  crops  and  live  stock  of  the  farm  due  to 

,  birds,  and  insects,  with  their  prevention  and  remedies. 

tither. — Meteorology,  or  the  effect  of  climate  on  farming  conditions. 

ve  Stock. — The  breeding,  rearing,  feeding,  and  general  treatment  of 

k — the  different  breeds  of  horses,  cattle,  sheep,  pigs,  and  poultry — 

racteristics — the  districts  where  they  are  generally  met  with. 

ilk. — The  production  and  treatment  of  milk — the  manufacture  of 

itt«r,  &c. — the  utilisation  of  bye-products. 

achiitery. — The  uses  and  prices  of  the  machines  and  implements 

irmicg  in  different  parts  of  Great  Britain. 

ulldiiigs, — Buildings  required  on  different  classes  of  farms  in  various 

irmitig  Capital. — Calculations  of  the  cost  of  stocking  and  working 
ock,  and  dairy  farms.    Farm  valuations.    Rent,  taxes,  and  cost  of 

-It  is  essential  that  a  Candidate  know  Jiis  subject  practically,  and 
iiffy  the  Examiner  of  his  familiarity  with  farm  routine. 


7.    AGRICULTURAL  BOOK-KEEPING. 
icultural  Book-keeping — Description    of   books  to  be  kept,  with 

uation  of  stock  and  effects. 

fit  and  Loss,  and  Balance  Sheet. 


8.    AGRICULTURAL  CHEMISTRY. 

—The  origin,  formation,  and  classification  of  soils.  The  oon- 
>f  soils.  The  supply  of  plant-food  by  the  soil.  The  chemical  and 
roperties  of  soils  of  different  kinds.  The  adaptation  of  soils  to 
crops-  The  relations  of  air  and  water  to  soils.  Nitrification  and 
y  of  the  soil.  The  chemical  and  physical  effects  of  tillage  opera- 
drainage.  The  improvement  of  soils.  Causes  of  infertility, 
i\  and  chemical  analysis  of  soils. 
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2.  Plant-Ufi.—The  constituents  of  plants.  The  relations  of  atmosphere, 
rainfall,  heat,  and  light  to  vegetation.    The  sources  of  plant-food. 

8.  Manures. — The  supply  of  plant-food  by  manure.  The  improvement  of 
the  soil  by  manuring.  The  classification  of  manures  as  regards  their  com- 
position, natare,  and  use.  The  manures  in  general  use  upon  the  farm. 
Farmyard  manure  and  other  natural  manures.  Green-manuring.  Liming, 
marling,  claying.  Artificial  manures,  their  origin  and  manufacture.  The 
changes  ^hich  manures  undergo  in  the  soil.  The  influence  of  drainage. 
The  application  of  manures.  The  analysis  of  manures.  The  adulteration  of 
manures. 

4.  Crops, — The  composition  of  the  principal  farm  crops.  Gharaoterifltics 
of  particular  kinds  of  crops.  The  influence  of  climate  and  season.  The 
manuring  of  particular  crops.  The  changes  that  take  place  in  crops  during 
the  various  stages  of  their  growth.     Kotation  of  crops. 

5.  Foods. — The  constituents  of  foods,  and  their  functions.  The  nutritive 
value  and  digestibility  of  foods.  The  chemical  composition  and  use  of  the 
principal  feeding-stuffs  employed  on  the  farm,  and  the  sources  of  their 
fiupply.  The  main  facts  regarding  respiration  and  digestion.  The  relation  of 
foods  to  the  production  of  work,  meat,  milk,  and  manure.  The  adaptation 
of  foods  to  special  requirements.  The.residual  manurial  value  of  foods,  and 
the  circumstances  affecting  it.  The  estimation  of  unexhausted  fertility. 
Analysis  and  adulteration  of  foods. 

6.  WdUr. — Rain-water.  Hard  and  soft  waters.  Drinking-waters. 
Irrigation  and  sewage. 

7.  Dairying.— ThQ  composition  of  milk,  and  the  conditions  which 
influence  its  quality  and  supply.  Cream  and  cream -separation.  Butter  and 
butter-making.  Cheese  and  cheese-making.  The  influence  of  ferments  on 
milk  and  milk-products.    The  preservation  of  milk.    Milk-testing. 


9.  AGRICULTURAL  ENGINEERING. 

1.  ^<?a^.— Nature  of  "heat;  thermometer;  absolute  zero;  specific  heat; 
latent  heat ;  the  unit  of  heat.  Total  heat  of  water ;  as  ice,  water,  and  steam. 
Conduction,  convection,  and  radiation  of  heat.  Mechanical  equivalent  of 
heat.  Principle  of  combustion.  Quantity  of  heat  generated  by  combustion. 
Modes  of  transforming  heat  of  combustion  into  power,  as  in  the  steam-engine, 
and  gas  and  oil  engine. 

2.  ^ir.— Properties  of  air;  elasticity,  specific  heat.  Barometer. 
Moisture.    Movement.    Winds.    Windmillii. 

3.  Wat^ Composition.    Weight.    Height  of  colunm  to  balance  atmo- 

pphere.  Flow  of  water.  Friction  of  water  in  pipes  and  channels.  Usual 
speed  of  flow.  Power  derived  from  falls  of  water.  Water-wheels ;  turbines ; 
water-pressure  engines ;  pumps.  Potable  water.  Sources  of  supply.  Means 
of  purification.    Storage. 

4.  Mechanics.— Centre  of  gravity;  stability  of  structures.  The  lever; 
toothed  wheels  ;  pulleys  and  ropes ;  wrapping  connectors  ;  winches  ;  differen- 
tial pulleys.  Laws  of  motion.  Strength  of  materials,  tensile,  compressive, 
torsional,  and  transverse ;  elastic  limit ;  ultimate  strength.  Work ;  horse- 
power ;  animal  and  human  power.    Friction  of  surfaces  and  axles ;  lubrication. 

6.  Steam-engine. — Construction  of  an  ordinary  portable-engine  boiler,  of  a 
Cornish  boiler,  and  its  setting.  Fittings  of  a  boiler.  Construction  of  the 
stationary  and  portable  steam-engine.  Single  cylinder.  Double  cylinder. 
Compound.  Slide-valve.  Expansion  valve.  Cylinder.  Piston-rod.  Glands. 
Connecting-rod.  Crank  and  crank  shaft.  Fly  wheel.  Bearings.  Pet  cocks. 
Lubrication.    Steam  and  fuel  consumed  per  horse-power. 
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$  Avd  Petroleum  Engines. — Principle  of  action.  Construction  of 
r.     Source 8  of  loss.     Fuel  and  water  required  per  horse-power. 

•ctrlcal  OeneratorSt  Motors^  and  Omdtictors. — Principles  of  action — 
)sses  in  electrical  machinery.  Efficiency.  Detection  of  faults, 
n  of  shunt  and  series  motors.  Use  of  f ufes  and  cut-outs.  Horse- 
motors,  and  calculation  of  Watts  to  be  delivered  at  terminals. 
V,  Losses  in  conductors,  and  calculation  of  sizes  to  convey  given 
^th  definite  losses.    Jointing  and  insulation  of  Conductors. 

istruction  of  Agricultural  Implements. — The  mode  of  action  and  the 
principles  involved  in  the  construction  of  farm  implements.  The 
Qts  of  implements  for  different  descriptions  of  work.  Lubrication, 
or  wearing  parts. 

Uivating  Implements  worked  by  Steam  Power, 

orse   Cultivating    Implements. — Ploughs.    Cultivators  or  Grubbers. 
Hollers.    Scrubbers,  &c. 

wing   Implements. — Drills.    Manure  and  water   drills.    Broadcast 
Broadcasters.     Manure  distributors.    Potato  planters,  &c. 

oetng  Implements. — Horse-hoes.    Scufflers. 

^curing  of  Crops. — Reaping  machines.  Mowing  machines.  Hay- 
Horse-rakes.    Elevators.     iSilage  appliances.     Potato  raisers,  &c. 

%rriages.~Ca,Tta.    Waggons.    Sleighs.     Bick-lifters,  &c. 

reparing  Crops  for  Market.— Threshing  machines.  Winnowing 
.    Corn  screens.    Hummellers.    Hay  and  Straw  presses,  &c. 

reparing  Foodtt. — Mills.  Chaff-cutters.  Pulpers.  Turnip-cutters, 
ikers.    Cooking  apparatus. 

airy  Appliances. — Cream  separators.  Churns.  Butter  workers, 
lbs.    Cord  mills.    Cheese  presses.    Setting-pans.    Refrigerators,  ikc. 

%nd  Improvement. — Drainage  instruments.  Limekilns.  Arrange- 
shafting,  pulleys,  clutches,  &c.,  for  farm  machinery  at  homesteads. 

-Marks  will  he  given  far  neatness  and  accuracy  of  Drawing. 


10.    VETERINARY  SCIENCE. 


atomy  and  Physiology,  Including  the  comparative  anatomy  of  the 
the  animals  of  the  farm,  and  the  structure  and  functions  of  the 
organs  and  tissues  of  the  horse,  ox,  sheep,  and  pig. 

e  digestive  processes  and  principles    of   nutrition   in    the    above 

general  knowledge  of  the  blood  and  its  circulation,  and  the  processes 
atlon,  secretion,  and  excretion. 

e  physiology  of  reproduction,  and  its  bearings  on  healthy  breeding. 

e  period  of  gestation  in  the  mare,  cow, 'ewe,  and  sow,  and  the 
management  of  these  animals  prior  to,  at  the  time  of,  and  after 
m. 

e  management  of  farm  stock  in  health  and  disease. 
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APPENDIX  B. 

PAPERS  SET  AT  EXAMINATION  OF  1900  FOR  THE 

NATIONAL  DIPLOMA  IN  THE  SCIENCE  AND 

PRACTICE  OF  AGRICULTURE. 

FIRST  DIVISION. 

MENSURATION  AND  LAND  SURVEYING. 

Maximum  Masks,  200.    Fabs  Marks  fob  Diploma,  120. 

(^Itme  allowed,  tvoo  hewn,) 

Hot  more  than  SIX  of  the  following  qneitioni  are  to  be  answered.  Voi.  8 
and  4  mnit  be  attempted. 

Candidatei  are  required  to  ihow  the  calonlations  need  to  arrive  at  the 
Aniwere. 

1.  (a)  Find  the  approooimate  valne  of  the  following  circolar  Haystack: 

Average  circnmference,  69  ft.  6  in.    Ayerage  height,  10  ft.  8  in. 
Assame  density  to  be  300  ft.  of  hay  to  the  ton.    Price,  72s.  per  load. 
{b)  Find  the  cost  of  carting  out  manure  at  S^.  per  yard  from  a  farm- 
yard, with  the  following  data  :— 
Dimensions  of  yard,  31  ft.  6  in.  x  31  ft.  6  in. 
Depths  of  manure,  (1)  3  ft.  8  in.,  (2)  4  ft.  2  in.,  (3)  S  ft.,  (4)  2  ft. 
9  in.,  (6)  3  ft.  4  in.,  (6)  3  ft.  7  in. 

2.  Measure  up  the  following  thatching : — 
Stack  1.        Length,  31  ft.  Measurement  from 

eaves  to  eaves  over  ridge,  24  ft. 
26  ft. 
„  32  ft. 

„  86  ft. 

22  ft. 
Also  on  a  Circular  Stack — Measurement  round  eaves,  62  ft. ;  ftom 

eaves  to  apex,  14  ft. 
Find  the  total  cost  of  thatching  the  six  stacks  at  1«.  2d,  per  sqnare 
of  100  ft. 
8.  From  the  field  notes  supplied,*  lay  down  the  Survey  Lines  and  plot 
the  details  given,  to  a  scale  of  2  chains  to  an  inch. 

Record  the  lengths  of  the  Check  Lines  DY.  BX.  Fb4  and  Eb,. 

4.  {a)  Make  up  the  Level  Book  given  you,*  filling  up  the  columns  headed 

«« ^iw,"  "  Ihli;'  "  Reduced  LeveUr 
(h)  Draw  a  longitudinal  section  of  a  proposed  road  12  chains  long, 
showing — 

1.  Present  surface,  introducing  (a)  a   hedge,    {b)   a   brook, 
ip)  a  wall. 

2.  Proposed  new  surface. 

3.  12-inch  sewer. 

4.  12-inch  storm-water  drain. 

5.  Horizontal  distances. 

6.  Reduced  levels  for  present  surfaces,  and  proposed  new  surface. 

7.  Assumed  facts  as  to  datum. 

8.  Information  as  to  features  on  present  surface. 

Horizontal  scale,  2  chains  to  an  inch. 
Vertical  scale,  10  feet  to  an  inch. 
(Note. — Marks  will  not  be  awarded  for  mere  eorrectness  In  this  question. 
The  facts  are  all  to  be  assum^dj  and  what  is  required  is  a  properly  turned  out 
Longitudinal  Section,  fit  for  a  client  or  for  deposit  with  a  Local  Authority.) 

5.  You  receive  instructions  from  a  landowner  to  set  out  the  field  shown 
in  the  drawing '  in  six  portions,  as  follows : — 


1. 

Length,  31  ft. 

2. 
3. 
4. 
5. 

„        28  ft. 

..        29  ft.. 

„        42  ft. 

18  ft. 

'  Not  here  reproduced. 
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e  are  to  be  3  pieces  each  side  of  field  roadway.  The  2  pieces  abutting 
Public  Road  are  to  contain  3  acres  each  exactly.  The  2  centre 
1  each  side  of  the  field  roadway  are  to  contain  two  acres  each. 
3U  are  required  to  show  : — (a)  the  necessary  division  lines  to  contain 
the  required  areas,  and  (b)  to  ascertain  the  area  of  the  two  por- 
tions at  the  rear  of  the  field. 
)  State  three  cases  where  a  Theodolite  or  other  angular  instrument 

muft  be  used  in  making  a  plan,  giving  short  reasons. 
)  Describe  the  method  of  mapping  a  quadrilateral  field  with  a  Theo- 
dolite, and,  in  connection  with  this,  state  on  a  sketch  of  any  field 

which  lines  vtii^tt  be  chained  to  enable  you  to  properly  plot  the  field. 
m  are  required  to  make  a  schedule  of  a  farm  from  the  Ordnance  Map. 
procured  the  necessary  sheets,  describe  in  detail  exactly  what  you 
y.     Write  out  the  schedule  in  proper  form,  assuming  there  are  twelve 

fields,  besides  the  house,  garden,  and  homestead.     In  what  respect 
le  result  differ  from  the  true  area  of  the  Farm  1 
)  Describe  shortly  the  optical  square,  and  state  its  use. 
)  What  is  a  Bench  Mark  ? 
)  You  find  a  Bench  Mark  on  the  wall  of  a  house  2  ft.  1 J  in.  above  the 

pavement.    Where  would  you  put  the  bottom  of  the  Level  Staff   f 

the  reading  of  the  Bench  Mark  is  required  ? 
)  What  is  generally  considered  as  the  limit  in  length  of  offsets  in 

field  surveying  ? 
)  In  a  Survey,  how  would  you  chain  from  one  station  to  another, 

assuming  neither  was   visible  from  the  other  owing  to  the  line 

going  over  a  hill  ? 
)  A  Base  line  on  a   Survey  is  interrupted  by  a  Farm   Homestead. 

How  would  you  overcome  the  difficulty  ? 
)  An  Agricultural  Field  is  required  to  be  drained.     How  would  you 

ascertain  the  place  for  the  main  outfall  and  the  general  direction 

of  the  subsidiary  drains  ? 


AGRICULTUKAL  BOTANY. 

Maximum  Maeks,  200.    Pass  Marks  for  Diploma,  120. 

{Time  allowed t  two  hmirs.) 

t  more  than  SIX  of  the  following  questions  are  to  be  answered. 
Nos.  6  and  8  mast  be  attempted. 


plain  the  position  and  functions  of  cambium,  apical  tissue,  and 

scribe  the  processes  by  which  the  food  stored  in  a  grain  of  wheat  is 

lilable  to  the  growing  embryo. 

plain  the  structure  and  function  of  the  leaf. 

lat  are  the  differences  between  an  angiosperm  and  a  gymnosperm,  a 

ELnd  an  epiphyte  ?     Give  examples  of  each. 

ve  the  life-history  of  the  plant  tliat  causes  rust  in  wheat. 

ate  the  principal  characters  of  the  Natural  Order  Leguminosas.     Give 

fs  of  some  plants  in  this  Order  that  are  cultivated,  and  others  that 

iless  or  injurious. 

plain   the  methods  that  have   been   employed   to  obtain  improved 

of  cultivated  plants. 

hat  ends  should  be  employed  in  laying  down   land  to  permanent 

Give  the  reasons  for  your  selection.   What  grasses  should  be  rejected 
)urpobe,  and  why  would  you  reject  thera  ? 

lat  me  the  sources  of  the  plant's  supplies  of  carbon,  oxygen,  hydro- 
iphorus,  and  calcium  ?      Specify  the  benefit  the  plant  derives  from 

manure  and  from  basic  slag. 
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GENERAL  CHEMISTRY. 

l^lAXiMUM  Marks,  100.    Pass  Mabks  fob  Diploma,  60. 

(  Ti7Jie  allomedf  two  hours.) 

Hot  more  than  SIX  of  the  following  ^uestionB  are  to  be  answered. 
Nob.  6  and  9  mnet  be  attempted. 


1.  How  is  sodium  hydrate  prepared  from  sodium  carbonate  ?  What  is  the 
action  of  aqueous  sodium  hydrate  on  the  following :  (a)  zinc,  (b)  phospho- 
rus, (o)  bromine  ? 

2.  What  relationship  is  there  between  the  specific  heat  of  an  element  and 
its  atomic  weight  7    Whose  law  relates  to  this  7 

3.  How  would  you  prepare  pure  sulphuretted  hydrogen?  What  is  the 
action  of  sulphuretted  hydrogen  on  neutral  aqueous  solutions  of  thefoUowiog: 

(a)  ferric  chloride,   (J)   ferrous   sulphate,  (<?)   zinc  sulphate,  (d)  arsenic 
oxide  (ASjO,)  7 

4.  Urea— how  is  it  prepared  artificially  ?  To  what  group  of  bodies  does 
it  belong  7  What  is  the  action  on  it  of  (a)  nitrous  acid,  (6)  sodium  hv-po- 
bromite  7 

6.  One  hundred  cubic  centimetres  of  a  solution  of  potassic  nitrate  are 
boiled  with  ferrous  sulphate  and  sulphuric  acid.  What  action  takes  place! 
The  gas  given  off  is  collected,  and  measures  at  normal  temperature  and  pressure 
12*4  c.c.     How  much  potassic  nitrate  was  in  the  solution  ? 

6.  How  is  iodide  of  methyl  prepared  7  What  is  the  action  of  ammonia 
upon  iodide  of  methyl  ? 

7.  What  is  the  action  of  heat  on  the  following :  (a)  ammonium  nitrate, 

(b)  ammonium  nitrite,  (c)  calcic  acetate,  (^d)  ammonium  phosphate,  (e)  a 
mixture  of  sodic  acetate  and  sodic  hydrate  7 

8.  Describe  in  detail,  step  by  step,  the  method  you  would  adopt  to  demoa- 
strate  the  presence  of  silica  in  a  feldspar. 

9.  How  is  aldehyde  prepared  from  common  alcohol  7  What  is  the  action 
on  aldehyde  of  (a)  chlorine,  (b)  mercuric  oxide,  (o)  phosphoric  chloride  f 

K  =  39,  N  =  14.  O  =  16,  Fe  =  56.  8  =  32 ;  2233  Utres  of  hydrogen  at  n.  t. 
and  p.  weigh  two  grammes. 


GEOLOGY. 

Maximum  Marks,  100.    Pass  Marks  for  Diploma,  50. 

( 7H.me  allowed,  two  hours.) 

Kot  more  than  SIX  of  the  following  questions  are  to  be  answered,  of 
which  Ko.  9  must  be  one. 


1.  Enumerate  the  chief  kinds  of  sedimentary,  metamorphic,  and  igneovM 
rocks  respectively ;  and  indicate  the  most  important  of  the  cemitHuent 
minerals  of  the  rocks  you  mention. 

2.  What  is  a  Fossil  7  Why  are  Fossils  of  use  to  a  Geologist  7  'What  wmp- 
elusions  would  he  arrive  at  if  he  found  either  Ammonites,  Goniatites,Grapto- 
lites,  Nummulites,  or  Turrilites  as  the  predominating  fossils  at  places  nisder 
his  examination  ? 

3.  Compare  and  explain  the  physical  features  and  the  geological  structore 
of  the  West  and  the  East  cf  Scotland,  and  of  Wales  and  the  East  M  Englufd. 
Give  illustrative  diagrams  with  your  answer. 
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[plain  the  processeH  in  the  disintegration  of  limeUone  and  granite 
ely  by  atmospheric  agency  ;  and  indicate  the  results  in  each  cafe, 
aw  the  section  of  a  hill  one  slope  of  which  cuts  the  outcrops  of 
i  beds  of  clay  and  sand  at  a  low  angle ;  and  explain  how  the  natural 
1  would  affect — (1)  the  fields  occupying  the  hill-side;  (2)  a  road 
ip  the  hill ;  (3)  a  deep  cutting  along  that  road,  made  for  laying  large 
a  town  at  the  foot  of  the  hill. 

sntion  some  of  the  best  districts  you  know  of  for  Sheep-walks,  Grass* 
id  Corn-fields :  and  give  the  geological  reasons  for  their  existence  as 

bat  are  the  chief  Mineral  Manures  7     Of  what  are  they  composed  ? 

they  prepared  for  use  ?    Where  and  from  what  Geological  Formations 

latural  materials  obtained  7 

hat  are  the  best  Building  Stones  and  Road  Materials  ?    Give  particu- 

it  the  oonstitution,  place  of  occorrence,  and  geological  age  of  those 

tion. 

ftme  and  describe /imr  of  the  specimens  on  the  table. 


1^ 


AGBICULTUHAL  ENTOMOLOGY. 

Maximum  Mabks,  100.    Pass  BiABEs  fob  Diploma,  50. 

(Tinie  allowed^  trvo  hours.) 

more  than  SIX  of  the  following  qnestioni  are  to  be  answered,  of 
ther  No.  It  or  Ko.  9  must  be  one.  The  SIX  questioni  attempted  may, 
t  inelnde  both  8  and  9. 


ate  the  most  important  distinctions  between  an  insect  and  a  spider. 
aw  a  diagram  representing  a  cross  section  through  the  mesothorax 
ical  Insect,  and  name  the  parts. 

sscribe  what  occurs  in  a  blue-bottle  (or  some  similar  fly)  between  the 
the  larval  period  and  the  emergence  of  the  imago, 
ate  the  general  characters  of  the  order  Orthoptera,  and  classify  the 
5  infe-ects : — Green-fly  (^Aphis)^  Crane-fly  {Tlpula  oleracea)^  Dragon- 
bellulidBB),  Sawflies  (Tenthredinidae),  and  Turnip-fly  (Phyllotreta  or 
nemorum). 

ive  an  account  of  the  external  characters  of  a  caterpillar,  and  make  a 
the  larval  forms  of  a  drone-fly  {ErUtali»\  a  house-fly  (ifusca  dovtet- 
g^t  (Culex)t  a  bee,  and  a  ground-beetle. 

escribe  the  life-history  of  the  warble-fly  {Hypoderma  hovU\  or  of  the 
Qy  (Cecidomyia  dettructor) ;  and  state  the  causes  of  the  following 
conditions :  liver-rot  in  sheep ;  staggers  or  sturdie  in  sheep ;  gapes 
I  poultry ;  hots  in  horses  ;  and  measly  pork. 

ake  notes  on  the  agricultural  utility  of  humble-bees,  ladybirds,  and 
on-flies ;  and  state  the  causes  of  American  blight,  **  gout "  in  barley, 
ist "  in  carrots. 

xplain  how  you  would  deal  with  broken- up  pasture-land  seen  to  bo 
with  wire-worm. 

iscuss  preventive  and  remedial  measures  which  may  be  taken  against 
cks  of  the  turnip  sawfly. 


% 


Digitized  by  Vj  >^  ^^rS " 


^Lftr 


874  ExaminaUon  Papers,  1900. 

SECOND  DIVISION. 

PRACTICAL  AGRICULTURE. 

Maximum  Marks,  500.    Pass  Masks  fob  Diplom a»  800. 

(Time  aUoned,  three  hours.) 

Not  more  than  iniNE  of  the  following  qnestioni  are  to  he  answered. 
Hoi.  2,  6,  and  10  must  he  attempted. 


1.  What  are  the  general  principles  underlying  rotations?  State  what 
modifications  the  changed  conditions  of  Agricalture  have  caused  in  the  rota- 
tions of  (a)  Strong  Laud,  (b)  Light  Land. 

2.  Give  the  names  of  the  principal  com  and  root  crops  grown  in  England, 
with  particulars  as  to :  — 

(a)  The  ordinary  season  of  sowing. 

(&)  The  quantity  of  seed  usually  sown  per  acre. 

((?)  The  crop  ordinarily  produceid  per  acre  under  good  management. 

(d)  The  soils  most  favourable  for  their  growth. 

3.  What  breed  of  Sheep  would  you  prefer  to  keep  on  a  farm  of  300  aczes, 
half  arable,  half  pasture,  in  the  Midlands  ?  Give  reasons  for  your  preference. 
State  the  number  in  your  opinion  such  a  farm  should  cskiry.  How  would  yon 
manage  the  lambs  from  the  time  they  were  weaned  till  they  were  sold  fat  in 
the  following  spring?  Give  the  weight  per  head  of  carcass,  and  the  money 
you  would  expect  to  realise  when  sold. 

4.  Describe  in  detail  and  show  by  sketch  how  you  would  proceed  to  drain 
a  field  400  yards  long  by  200  yards  broad.  There  is  an  open  watercourse 
running  along  the  longer  side ;  there  is  a  fall  of  three  feet  in  the  breadth  of 
the  field.  The  soil  is  stiff  clay.  Give  size  of  pipes  you  would  employ,  state 
depth  and  distance  apart  of  drains,  and  give  detailed  calculation  of  the 
probable  cost. 

5.  On  a  farm  of  250  acres  arable,  in  rotation,  50  acres  permanent  pasture 
and  meadow,  how  would  you  manage  a  Dairy  of,  say,  50  cows?  What 
summer  and  winter  keep  would  yon  aUow  them  from  the  farm  ?  What  extra 
food,  if  any,  would  you  buy,  and  in  what  form  would  you  dispose  of  your 
Dairy  produce  ? 

6.  Give  the  analysis  and  approximate  price  of  Sulphate  of  Ammonia,  Ni- 
trate of  Soda,  Pure  Vitriolated  Bones,  Bone  Meal,  Kainit,  Basic  Slag,  and 
Superphosphate.  What  quantities  of  the  above  would  you  use  for  Hay,  Grain, 
and  Root  crops  ? 

7.  Give  details  of  the  growing,  harvesting,  and  marketing  of  a  crop  of 
Oats  of,  say,  7  quarters  per  acre.  Take  the  straw  at  If  times  the  weight  of 
grain,  and  make  out  a  Dr.  and  Or.  Account  for  the  Crop.  Rent  and  Taxes,  30«. 
per  acre.  , 

8.  Give  the  points  of  a  proper  stamp  of  horse  for  Agricultural  purposes, 
and  give  the  defects  of  conformation  you  would  seek  to  avoid  in  maldng  a 
selection. 

9.  What  are  your  views  as  to  the  best  method  of  treating  and  using  farm- 
yard manure  in  the  neighbourhood  in  which  you  have  learned  farming  ?  State 
what  you  know  of  the  customs  prevalent  in  different  parts  of  the  country  witli 
respect  to  the  management  of  farmyard  manure,  the  condition  in  which  it  is 
need,  the  crops  to  which  it  is  applied,  and  the  time  and  manner  of  its  appli- 
cation. Suggest  reasons  for  the  differences  of  practice  you  have  mentioned. 
How  would  you  reg^ate  the  application  of,  say,  100  tons  of  manure  to  ten 
acres  of  meadow  so  that  each  acre  should  receive  approximately  ten  tons  ? 

10.  What  machines  and  appliances  would  you  require  to  prepare  food  for 
the  livestock  of  a  300-acre  dairy  farm  (two-thirds  pasture  and  one-third 
tillage),  and  what  should  they  cost  individually  ?  Show  by  drawings  how 
you  would  arrange  the  machines  enumerated.  Bxplain  how  you  would 
distribute  the  food  to  the  different  parts  of  the  steading.  Prepare  a  time- 
table showing  the  hours  at  which  the  live  stock  would  rec^ve  their  various 
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id  state  what  those  rations  would  consist  of  in  the  case  of  cows  io 
uid  horses  in  full  work,  in  the  month  of  March. 
ite  a  short  life-history  of  a  Shorthorn  Steer,  calved  in  April  1898, 
0  the  butcher  in  April  1900,  giving  particulars  of  feeding  and  treat- 
ig  the  various  stages  of  its  growth,  and  adding  a  detailed  statement 
;  of  keeping  it  during  the  last  week  of  January  1900.  What  should 
t  its  average  daily  increase  to  be  ?  At  the  time  of  slaughter  what 
[a)  its  live  weight,  and  price  per  hundredweight ;  (b)  its  dead  weight, 
per  pound  7  State  the  price  of  beef  at  the  present  time  in  the  various 
hich  it  is  quoted  in  different  parts  of  the  United  Kingdom. 
me  the  most  troublesome  weeds  of  arable  land  and  of  pastures. 
;he  habit  of  growth  of  each  of  the  plants  you  name,  and  explain 
consider  the  cheapest  and  most  effective  method  of  dealing  with  it. 


AGRICULTURAL  BOOK-KEEPING. 
[AxiMUM  Marks,  200.    Pass  Mabks  foe  Diploma,  120. 
(TiTne  allowed^  two  hours.^ 

following  is  the  Trial  Balance  at  Michaelmas  (September  29)  of  the 
pt  by  Andrew  Thomson,  Farmer. 

Dr.  Cr. 

£      *.      d,  £  s.      d, 

dtala/c 2,100    0    0 

ratea/c 200  0  0 

ik 150  0  0 

h       .......  10  0  0 

rsea/c 110  0  0 

epa/c 380  0  0 

tlea/o       .        .        .        .        .        .  320  0  0 

B  a/c 60  0  0 

n  a/c 20  0  0 

ds  and  Manure          .                 .        .  75  0  0 

)lements,  &c 200  0  0 

ding  Staffs                                         .  30  0  0 

>ones,  Seed  Merchant        ...  160    0    0 

Elees,  Implement  Maker    ...  70    0    0 

iVatson 15  0  0 

iiVilson,  Com  Merchant      .        .        .  430  0  0 

irown,  Cattle  Dealer         ...  184    0    0 

it 125  0  0 

es.  Taxes,  and  Insurance          .        .  33  0  0 

►airs 20  0  0 

icellaneons  Expenses        .        .        .  46  0  0 

ges    ...,,.        .  290  0  0 

£2,504     0     0     £2,504     0     6 

iedger  Accounts  with  these  balances,  and  make  the  necessary  ledger 
r  the  Stock  on  hand  at  the  closing  date,  which  Stock  was   as 

"seg:-- 

6  at  201  each, 

ep:— 

175  Leicester  breeding  ewes  at  ?>2s. 

B6  Leicester  draft  ewes  and  gimmers  at  30^. 

263  Leicester  hogs  at  20^. 

tie  :— 

1  ball  at  2bL 

6  cows  at  132. 

17  calves  at  6/. 

iO  yearlings  at  lOZ. 
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Pigs  :— 

60  at  26$. 
Corn : — 

40  acres  wheat,  3^  qrs.  per  acre,  at  30s. 
60  acres  barley,  4^  qrs.  per  acre,  at  20«. 
Seeds  and  manure,  valued  at  40Z. 
Implements,  &o.,  according  to  the  Ledger  value  stand  at  200Z.     Write 

off  10  per  cent,  for  depreciation. 
Allow  for  accrued  rent  at  2602.  per  annum  since  Lady  Day  (March  25) 
last. 
Prepare  a  Profit  and  Loss  Account  and  Balance  Sheet. 
2.  What  books  would  you  advise  Andrew  Thomson  to  keep  ?    Give  a  short 
description  of  them  and  explain  their  uses. 


AGBIOULTURAL  CHEMISTRT. 

Maximum  Mabks,  200.    Pass  Mabks  fos  Diploma,  120. 

( Time  allomedf  two  hours.) 

Not  more  than  SIX  of  the  following  questions  are  to  be  answered. 
Kos.  8,  7,  and  8  must  be  attempted. 


1.  Give  examples  showing  how  the  composition  of  a  soil  will  affect  its 
suitability  for  the  growth  of  particular  crops. 

2.  Give  instances  of  the  \ariable  application  and  meaning  of  the  term 
*'  availability  "  in  the  case  of  soil,  manures,  and  feeding  stuffs  respectively. 

8.  Which  are  the.  principal  carbohydrates  found  in  plants  7  Dttscribe 
their  sources  and  the  conditions  that  determine  their  formation.  What  are 
the  chief  chemical  differences  between  them  7 

4.  For  what  purposes  is  domestic  soot  used  in  agricolture,  and  to  what 
does  it  probably  owe  its  value  7  What  is  the  composition  of  a  good  sample 
of  soot,  and  what  causes  may  lead  to  variation  of  quality  or  inferiority  of 
samples? 

5.  Give  examples  showing  that,  as  apart  from  the  chemical  composition, 
the  condition  of  a  manure,  as  also  of  a  feeding  stuff,  may  have  an  impwtant 
bearing  upon  its  value  and  utility. 

6.  The  practical  manorial  requirements  of  different  plants  are  not  necei- 
sarily  indicated  by  the  relative  quantities  of  the  various  mannrial  oonstitnents 
assimilated  by  them  and  found  -  in  them  when  mature.  Indicate  briefly  how 
wheat,  clover,  turnips,  and  mangels,  as  grown  in  ordinary  rotation,  differ 
from  one  another  in  their  practical  demands  for  (a)  nitrogenous  manure, 
(ib)  phosphatic  manure. 

7.  For  what  reasons,  and  under  what  circumstances,  is  it  advantageous 
to  the  farmer  to  have  at  his  disposal  feeding  staffs  rich  in  albuminoids  ? 
Arrange  the  following. in  the  order  of  their  rdative  richness  in  albu- 
minoids: barley,  beans,  bran,  cotton  cake  (undecorticated),  cotton  cake 
(decorticated),  dried  grains,  earth-nut  (or  ground-nut)  cake,  linseed  cake, 
maize,  oats,  peas,  rice  meal. 

8.  The  *'  manurial  value  *'  of  purchased  foods  has  sometimes  been  over^ 
estimated  through  dependence  on  purely  theoretical  calculations.  Give  any 
practical  reasons  for  the  non-realisation  in  crop  returns  of  anything  like  the 
full  "  theoretical  '*  manurial  value  of  feeding  stuffs,  and  state  under  what 
conditions  the  farmer  is  most  likely  to  obtain  the  nearest  approximation  to 
the  full  value. 

9.  Give  the  percentages  of  fat  ^nd  non-fatty  solids  present  in  milk  of  good 
avera  re  quality,  and  indicate  the  approximate  quantitative  composition  of  the 
non-faity  solids  as  regards  proteids,  milk-sugar,  and  ash.  What  general 
limitations  would  you  give  as  to  the  extent  to  which  the  quality  of  milk  is 
likely  to  be  affected  by  variable  feeding  ? 
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AGRICDLTaRAL   ENGINEERlNa. 
AXiMUM  Marks,  200.    Pass  Marks  for  Iiploma,  120. 

(Time  allowed ^  two  Iwitrs.) 
aore  tlian  SIX  of  the  following  quest  long  are  to  be  answered. 

le  a  Horse- Power.     What  is  the  horse-power  of  a  douhle-acHnp: 

se  crank  is  6  inches,  diameter  of  cylinder  8  inches,  making  150 

per  minute?     Average  steam  pressure,  20  lb.  per  square  inch. 

;  is  meant  by  a  British  Thermal  unit,  and  what  is  its  mechanical 

f    Describe  any  method  by  which  this  relation  has  been  determined. 

hundred  yards  from  a  farm  building  and  at  a  lower  level  there  is  a 

f  20  feet,  over  which  pass  150  cubic  feet  of   water  per  minute. 

;  theoretical  horse-power?     How  would  you  propose  to  make  the 

able  and  transmit  it  to  the  building  for  the  purpose  of  driving 

nery  ?    Illustrate  your  answer  by  sketches. 

iin,  with  sketches,  the  action  of  the  following :  Friction  Clutch, 

It,  Steam  Pressure  Gauge,  Reversing  Gear  of  Chaff-cutter. 

lin  clearly  why  pulleys  carrying  belts  are  made  slightly  convex. 

id  to  transmit  motion  from  one  shaft  to  another  at  right  angles  in 

,ne  by  means  of  a  belt.     Show  how  the  pulleys  should  be  arranged 

direction  of  rotation.     What  would  happen  if  the  motion  were 

id  why  ? 

ribe  any  form  of  oil  engine  yon  are  acquaintei  with,  with  special 

>  the  method  of  governing  and  firing  the  charge. 

lin  how  an  electric  carrent  is  produced  in  a  dynamo.     What  do 

tand  by  the  terms  Ampere,  Volt,  Ohm,  "Watt,  and  how  are  they 

lin  the  difference  between  **  Indicated  Horse-Power*'  and  "  Brake 
;r,"  and  show  how  each  is  ascertained, 

osing  suitable  material  at  hand,  describe  the  process  of  making  a 
:o  carry  heavy  loads.  Draw  a  section  showing  the  materials  you 
Qse,  drainage,  and  contour  of  surface. 


VETERINARY   SCIENCE. 
LXiMUM  Marks,  100.    Pass  Marks  for  Diploma,  50. 

(Time  allo/ved^  two  hours,') 
re  than  SIX  of  the  following  qaestions  are  to  be  answered. 
Kos.  1,  2,  4,  and  7  must  be  attempted. 

:ate  the  most  prominent  variations  in  the  bones  of  the  skeleton, 

the  horse  with  the  other  animals  of  the  farm. 

ribe  the  several  structures  which  contribute  to  the  formation  of 

d  its  appendages. 

>are  the  digestive  organs  of  the  horse  with  those  of  cattle,  sheep, 

ly  trace  the  course  of  a  portion  of  food  from  the  mouth  to  the 
he  several  animals  mentioned. 

lin  the  changes  which  take  place  during  the  passage  of  food  through 
ary  canal. 

ribe  the  composition  of  the  blood,  chemical  and  physical,  and  trace 
rora  and  back  to  the  left  ventricle  of  the  heart. 
t  recognised  principles  should  be  kept  in  view  in  selecting  animals 
^  purposes  1 

is  the  average  period  of  gestation  in  the  mare,  cow,  ewe,  and  sow, 
recautions  are  necessary  prior  to,  at  the  time  of,  and  after  partu- 

in  general  terms  what  sanitary  measures  are  essential  for  the 
1  of  the  health  of  farm  stock. 
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flotes,  Communications,  anb 
IReviews. 

EXPERIMENTS   ON   LUCERNE. 

In  a  recent  number  of  the  Journal  ^  Dr.  Voelcker  gives  an  account 
of  some  experiments  at  Woburn  on  the  manuring  of  lucerne.  The 
crop  was  sown  in  1889  on  a  strip  of  land  which  had  become  "clover 
sick"  through  frequent  repetition  of  clover.  Sundry  plots  were 
marked  out,  and  manured  every  year,  each  in  a  particular  way. 
For  seven  years  the  manures  produced  no  conspicuous  results,  but 
since  1896  they  have  told  in  some  cases  heavily. 

Phosphates  alone  have  benn  of  no  value.  Nitrate  of  soda  alone 
has  produced  a  fairly  good  increase,  though  sulphate  of  ammonia 
alone  has  not  done  well.  Sulphate  of  potash  used  by  itself  has 
produced  a  good  increase ;  but  by  far  the  best  results  have  been, 
obtained  on  the  plots  on  which  both  phosphates  and  sulphate  of 
potash  have  been  )iiixed  with  2  cwt.  of  either  nitrate  of  soda  or 
sulphate  of  ammonia  per  acre.  The  use  of  these  mixed  dressings 
has,  in  round  numbers,  given  an  increase  of  green  fodder  (over  the 
yield  of  the  unmanured  plot)  amounting  to  from  7  to  9  tons  per 
acre  in  1897,  and  to  from  7  to  7 J  tons  in  1898. 

Unfortunately,  the  combination  of  phosphates  and  potash  was 
not  tried  v-ithout  the  addition  of  either  nitrate  of  soda  or  sulphate 
of  ammonia,  and  this  leaves  us  in  doubt  as  to  how  far  the  high 
results  were  due  to  the  combination  of  "  minerals "  and  how  far 
they  were  influenced  by  the  nitrogen.  The  fact  that  the  manures 
produced  for  so  long  no  conspicuous  results  may  possibly  be  due  to 
some  extent  to  the  store  of  nitrogen  previously  accumulated  in  the 
soil  by  the  continuous  growth  of  clover. 

The  discovery  of  the  symbiotic  organisms  in  the  root  nodules  of 
the  Leguminoscp,  and  of  the  fact  that  through  their  agency  the  host 
plants  are  rendered  potentially  independent  of  combined  soil 
nitrogen,  has  been  so  much  discussed  during  the  last  few  years 
that  we  are  apt  sometimes  to  forget  that,  in  practical  farming, 
leguminous  crops  do  not  wholly  live,  bO  to  speak,  upon  their 
nitrogenous  "  independence."     That  they  can  and  do  take  up  and 

>  Jtvroal  R.Ati.Eii  8rd  Mri«f|  vol»  r<  part  iVi  1899  (p«  603). 
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ate  combined  nitrogen  in  the  form  of  nitrates,  if  not  also  in 
orms,  has  been  abundantly  proved  at  Rothamsted  and  else- 
For  the  practical  farmer  the  question  is  one  as  to  how  far 
nd  such  a  leguminous  crop  can  be  left  to  rely  upon  its  own 
sii-gettiDg  resources,  coupled  with  the  naturally  produced  soil 
s  and  the  manurial  nitrogen  residues  left  unappropriated  by 
IS  crops  ;  or  how  far  it  may  be  wise  to  manure  it  directly 
itrogenous  manure. 

ordinary  rotations,  when  we  deal  with  leguminous  crops  of 
jne  or  twft  years*  growth,  it  seems  probable  that,  when  land 

farmed  and  in  good  condition,  special  nitrogenous  manures 
st  economically  Ixjstowed  on  the  non-leguminous  crops  ;  but 
case  of  lucerne,  which  is  a  perennial  crop,  the  years  of  whose 
m  on  a  favourable  soil  are,  in  practice,  terminated  usually 
y  the  gradual  invasion  and  competition  of  naturally  sown 

and  weetls,  the  matter  is  different.     Lucerne,  or  "  Alfalfa," 

I  called,  is  very  largely  grown  in  Spain,  and  on  the  South 
^n  continent ;  and  both  in  Spain  and  in  South  America 

of  soda  is  said  to  be  profitably  used  in  its  cultivation. 
lappens  that,  with  the  assistance  of  my  friend  Mr.  Shrivell, 
ien  Green,  Hadlow,  near  Tonbridge,  I  have  during  the  last 
ears  been  carrying  out  an  experiment  with  lucerne  on  lines 
lat  similar  to  those  of  the  Woburn  experiments  described  by 
>elcker.  The  results  show  very  strikingly  that,  leguminous 
3 ugh  it  is,  lucerne  is  capable  of  being  economically  influenced 

application  of  nitrogenous  manure,  used  with  phosphates 
tash  salts — far  more  so  than  by  the  liberal  application  of 
ites  and  potash  salts  together  without  nitrogen. 
ucerne  patch  was  sown  in  the  spring  of  1897,  being  marked 

four  plots  each  y^  of  an  acre  in  area,  namely,  x.  A,  b  and  d. 

II  is  a  poor  clay  loam,  of  light  colour,  naturally  deficient  in 
ad  having  a  clay  subsoil.  Before  the  crop  was  sown  the 
IS  limed  at  the  rate  of  1  cwt.  of  lime  per  plot,  or  5  tons  per 
Although  the  soil  is  by  no  means  a  typical  lucerne  soil,  the 
inder  the  treatment  adopted,  has  taken  kindly  to  it  and  is 

its  fourth  year,  still  doing  well.  Phosphatic  manure  and 
lave  been  applied  to  each  of  the  four  plots,  as  follows  : — 


Manure  per  Acre, 

Basic  slag  7  cwt. ;  kainit  4  cwt. 

Superphosphate  4  cwt. ;  sulphate  of  potash  1  cwt. 

Superphosphate  3  cwt. ;  sulphate  of  potash  1  cwt. 


X  has  received  only  the  mineral  manures,  but  the  other 
ots  have  received  nitrate  of  soda  as  well,  at  the  respective 
1  cwt.,  2  cwt.,  and  4  cwt.  per  acre.  In  the  first  year  the 
of  soda  was  applied  on  June  25,  in  the  second  year  on 
y  1,  and  in  the  third  year  on  February  7. 
r  two  cuttings  were  obtained  in  the  first  year,  but  there 
ur  cuttings  in  each  of  the  second  and  third  years.     The 
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following  table  gives  the  mode  of  manuring  and  the  total  quantity 
of  gre3a  fodder  cut  in  the  three  years,  separately  and  collectiyely : 

Green  Fodder  cut  per  Acre. 


Plot 


r  Phosphates       and  i 


potash  salto  only ) 
Phosphates,  potash 
salts,  and  1  cwt. 
nitrate  of  soda 

(Phosphates,  potash 
salts,  and  2  cwt. 
nitrate  of  soda 
{Phosphates,  potash ' 
salts,  and  4  cwt. 
nitrate  of  soda 


1897 
(Istyear) 

1898 
2  ndyear) 

1899 
(3rd  year) 

Total  in 
3  yean 

'  Total  gaia 
daetotbt 

1  additioa 

of  nitnt« 

ofaodaia 

Syean 

t.     0. 

t.     c. 

t.       0. 

t.     c. 

t   c. 

3       1 

11     16 

14     14 

29     11 

1       "■ 

2     19 

13     11 

19     15 

36       5 

6    14 

3     10 

14     13 

21       6 

39      8 

0    17 

3     17 

13       4 

17     16 

34     17 

!'• 

If  the  yield  of  plot  x,  receiving  mineral  manures  only,  be 
deducted,  the  increase  obtained  by  the  use  of  nitrate  of  soda  od 
plots  A,  B  and  D  in  the  second  and  third  years  (when  the  plant  was 
established)  was  as  follows  : 

Increase  in  Green  Fodder  per  Acre  due  to  supplementing  Phosphata 
and  Potash  Salts  with  Nitrate  of  Soda, 


Plot 


Manure  per  acre 


1899      I  Both  yem 


A 
B 
D 


1  cwt.  nitrate  of  soda 
4    „        ,. 


t    c. 

t.    c 

t   c 

1  15 

6     1 

6  16 

2  17 

6  11 

9    8 

1     8 

3     2 

4  10 

It  is  clear,  therefore,  that  although  lucerne  belongs  to  the 
Leguminosm,  which  are  capable  of  dispensing  with  an  artificial 
supply  of  nitrogen,  it  is  nevertheless  under  some  circumstances  veiy 
grateful  for  a  supply  of  nitrogenous  manure.  It  will  be  seen  that 
in  every  year  2  cwt.  of  nitrate  of  soda  per  acre  gave  better  results 
than  1  cwt.,  but  that  the  still  larger  dressing  of  4  cwt.  per  acre  ha«, 
for  some  undiscovered  reason,  given  less  advantage  than  even  1  cwt 
per  acre. 

The  increase  on  plots  A  and  b  was  obtained  at  an  expense  satis- 
factorily remunerative  to  the  grower. 

The  green  fodder  was  in  all  cases  cut  at  the  same  time  and 
under  the  same  conditions  on  all  the  plots,  and  directly  it  was  cut 
it  was  weighed,  without  being  carted,  by  means  of  a  weighing 
machine  kept  in  a  shed  within  a  few  yards  of  the  plots  ;  so  the 
weights  of  green  fodder  are  strictly  comparable.  No  analyses,  how- 
ever have  been  made  of  the  fodder,  and  therefore  no  comprisons 
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can  be  made  between  the  relative  feeding  properties  of  the  fodder 
from  the  different  plots.  Whatever  variation  there  may  have  been 
would  probably  be  in  favour  of  the  more  heavily  yielding  plots,  the 
produce  of  which  was  more  succulent  and  less  stalky,  and  presum- 
ably more  nutritious,  than  that  of  the  others.  But  for  practicdl 
purposes  it  may  be  assumed  that  none  of  the  fodder  would  be 
valued  by  a  farmer  at  less  than  lOa.  a  ton  in  its  green  state. 

On  this  valuation,  and  taking  nitrate  of  soda  at  10«.  per  cwt. 
(which  includes  the  cost  of  carriage,  cartage,  labour  of  sowing,  <S:c.), 
we  find  the  profit  due  to  its  use  in  the  two  years  after  the  plant 
became  well  established  to  be  as  follows  : 


Increase 

Plot 

Nitrate  of  soda 
nsed  per  annum  in 
addition  to  phos- 
phates and 
potash  salts 

per  acre  in 
green 

fodder  in 
2  years,  as 

against 
phosphates 
and  potash 
salts  only 

Value  of 

increase  in 

fodder  per 

acre  at  10«. 

per  ton 

Cost  of  nitrate 

of  soda  used 

in  the  S  years 

per  acre 

Pnjflt  per  acre 
due  to  the  use 

of  nitrate 
over  2  years 

t.      c. 

£    s.     d. 

£     «.    d. 

£    *.      d. 

A 

1  cwt.  per  acre 

6     16 

3     7     6 

10     0 

2     7     6 

B 

2  cwt.  per  acre 

9       8 

4  14     0 

2     0     0 

2  14     0 

The  experiment  is  being  continued,  the  lucerne  crop  being,  of 
course,  a  perennial  one. 

It  should  be  mentioned  that,  as  is  usual  in  plot  experimental 
work,  the  crop  is  kept  clean,  and  so  the  lucerne .  is  free  from  the 
natural  competition  of  adventitious  weeds  and  grasses.  It  follows 
that  the  secondary — but  by  no  means  unimportant— effect  of  the 
manures  on  this  competition,  as  affecting  the  possible  comparative 
duration  of  the  lucerne  crop  on  the  different  plots,  is  in  the  case  of 
these  trials  necessarily  eliminated. 

Bernard  Dteb. 
17  Great  Tower  Street,  B.C. 


CROPS  AND  LIVE-STOCK   IN    1899. 

Pbblimikary  instalments  of  the  agricultural  returns  for  the  year 
1899  have  appeared  in  tabular  form  in  the  Journal,  at  pp.  582  and 
786  of  last  year's  volume  (1899),  and  at  p.  182  of  this  volume  (Part  I.). 
These,  with  other  details,  are  embodied  in  the  summary  table  given 
herewith  at  pp.  382  and  383  which  is  compiled  from  the  complete 
returns  ^  that  were  published  on  June  2,  1900.  This  table  may  be 
consulted  in  conjunction  with  the  following  observations  derived 
from  Major  Craigie's  report  prefixed  to  the  official  volume. 

'  AgrieuUural  Returmfor  Great  Britain^  ghowing  the  Acreage  and  Prodv4!e 
of  Cr  ops,  PHceiof  Com,  cmd  Nwnberaf  Live  Stock,  with  Agricultural  Statiitiee 
for  the  United  Kifigdom,  Britiih  Possestions,  and  Ibreign  C&itntriee,  1899, 
[Cd.  166],  pp.  xlvi.  258.    London :  Eyre  6c  Spottiswoode.    U,  4d, 
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JSttimated  Total  Produce  and  TtMper  Aors  of  the  f  rineipftl  Cnpi, 
Cattle,  Sheep,  and  Pigt,  in  tls  VmUi 

f^Cbmpiled  /nm  tk 


Oropi 


SngUuid 


AoTMget 
'thoniAnds* 
(000)  omitted 


1898 


COBVGBOFS^ 


Barley,  Including  Bere . 
Oiita  .  .  .  . 
Beam  .  .  .  . 
Peu      .       .      .       . 


Total  Ookh  Crops 
(including  Rye) 


Grisx  CJbopb  }— 
Potatoes       •       •      •      • 

Tornipe,  Indnding  Siredes  . 

Mangel 

Oabbage^  Xobl-rabl,  and  Rape 

Vetobei  or  Tares  .      • 

Other  Oreen  Orops       •      • 

Total  Obsbt  Obofs 

OTHIB  OBOPB,  0BA88,  Ao,  ^- 

OloTer  and  artificial  grasses  \ 
and  permanent  pasture    j 

Ditto  for  hay        • 

Vlaz 


Hops 


Imif 


Total  othib  Obotb,   16,291    16,247 


Acres 
1,987 

1,663 

1,731 

217 

178 


6,731 


866 
1,287 
S43 
160 
182 
121 


2,899 


10,466 
§,712 

1 

60 
63 


1889 


Acres 
1,900 

1,636 

1,782 

234 

160 


6,756 


1,204 
868 
166 
176 
124 


2,410 


10,764 
6,876 

i 
62 
66 


Produce  of 
crops,  *  thou- 
sands* (000) 
omitted 


1898    1889 


Bush.     Bush. 
69,074   62,880 

66,378,  66,164 

76,283  78,906 

6,692  7,006 

4,782  4,869 


Tons 
2,266 

18,088 

6,064 


Tons 
2,264 

9,674 

6,378 


Cwt. 


Owt. 


Ayerage 
yield  per 


"WaliM 


Acreage,       Produce  of       . 

'thousands' 'crops,  «tboa-i  iSzL 

(000)        l8and«^{000)  ^^ 

omitted     I     omitted  "*• 


1898 


Bush. 
84-76 

86-44 

48*49 

30-83 


1899 


Bush., 
32*83 

34-84 

41*48 

29-90 


1888 


27-69    27-31 


Tons 
6-17 

10*68 

17*68 


Cwt. 


178,334,131,768      _ 


867 


661 


7-17 


Tons 
6*81 

7*96 

17-66 


Cwt, 


12*76 


Acres 
69 

103 

981 

1 
S 


Acres  ,  Bosh.  Bash.  Bb^'I 
1,582  ;  1,381 '  H-ttjl 


397 


U6 


1,680 
674 


—  —         —        —    1,2,306    2,816       — 

11 


1899  1898  1899  1 1818  111 


64 

106 

220 

1 


3,377  i  3^828 


8^90 
36 
84 


Tons 
SS       184 


67 
8 

4 
S 
1  I 


1,011 
129 


116       _ 


Cwt. 


1,669 
666    ie,e74|  13,081 


87 
36 


»v  : 


JlfT.Cl 


Tons 
lis 

734 

180 


Teaii:d 
raj  M 

irsiiW 

lt«  fcrt 


Cwt 


live  Stoek 


Pigt 


Tear  1898 


Actual  Ko. 
1,163,626 

4,674,808 

16,886,688 

9,078,898 


Tear  1899 


Actual  Ko. 
1,163,812 

4,841,862 

16,261,417 

9,226,420 


Year  1898 


Actual  Ko. 
161,964 

r01,777 

M68,708 

988,681 


Tear  IBM 


AotaiS^ 
9S8aM 


KOTBr-The  produce  of  Com  Crops  for  Ireland,  originally  retuined  in  weight,  has  been  conTerted  tnto  i^ 
the  rate  of  60 16.  to  the  bushel  of  Wheat ;  60  <&.  to  the  bushel  of  Barley ;  39 16.  to  the  bushel  of  Oata ;  aad  ec  ft.  t 
bushel  of  Beans  and  Peas. 


Digit! 


zed  by  Google 


Crops  and  lAve-slock  in  1399. 


883 


f  mlm  the  Acreage  tmder  Other  Crope  and  Orati,  and  Ihmberi  cf  EortM, 
Ml  ike  Teatrt  1898  amd  1899. 


fieiOtwnU  Betwnu.l 


Sootlftnd                     l|                      Ireland 

1            ITnited  Kingdom « 

•■ga,       Frodnseof 
Ui&>  eropa,  •ihon- 
K         Mods*  (000) 
fed          omitted 

Atanoe 

yield  var 

aora 

Aoreaffa. 

*tiK>iuands' 

(000) 

omitted 

Produce  of 

mnds*(0O0) 
omitted 

Average 

yield  per 

aora 

Aoreage. 

(000) 
omitted 

Prodooeof 

crops,  *thoii- 

8aiida*(000) 

omitted 

ATenura 

yield  per 

Bora 

im 

lt08  1899 

1898 

1899 

1898 

1899 

1898 

1899 

1898 

1899 

1898 

1899 

1898 

1899 

1898 

1889 

47 
S40 
MB 

1 

ll«h.B»h. 
^,379  i  VM 

atJ97J  8^3 

i»,S48  ,SM13 

1     471 1      440 

t2.        27 

1 

Bnah. 
48-47 

89i)7 

86-87 

88-28 

88-47 

Bnah. 
j  87-42 

84-19 

1  38-66 
84-04 

Aoiaa 
68 

160 

M66 

8 
\ 

Acres 
52 

170 
2 

Biuh. 
1,856 

6,679 

53,657 

67 

9 

Bnah. 
1.731 

6.817 

51.393 

85 

10 

Bnah. 
85-16 

42-23 

46-04 

88-92 

21-84 

Bnah. 
33-38 

40-17 

46-26 

42-63 

Aorea 
2,158 

2,069 

1  4,098 

i     SS4 

i     177 

1 

Aorea 
2,065 

2,169 

4,110 

251 

163 

Bnah. 
74,868 

74,781 

178,578 

7.267 

4.8*8 

Bnah. 
67,861 

74,632 

166,140 

7.666 

4.431 

Bnah  Bnah 
84-7*  88^6 

86-24  84-64 

42-27  40-87 

31*18  80-]  8 

27-00  87-28 

M« 

""     1     "■ 

-    1    - 

1,891 

1,872 

- 

- 

- 

8,817 '  8,804 

- 

- 

- 

- 

m 

470 

S 
13 
10 

S 

Tow 
84S 

7,142 

to 

ITodb 

1  •" 

1  fi,7iS 

SO 

Torn 
6-66 

15-W 

18H)4 

Tona 
8-11 

12-23 

16-87 

666 

807 

*    66 

■    49 

8 

25 

668 
801 
63 
46 
4 
25 

Tonfl 
2,942 

5,163 

1,010 

Tona 
2,760 

4,309 

1,0C6 

Tona 
4-43 

16-82 

18-04 

Tonal 
17-00' 

1,201 
2,087 
409 
215 
197 
151 

1.228 

8,060 

^437 

819 

190 

155 

Tona 
6.226 

26.499 

7,228 

Tona 
6.887 

20,870 

7.604 

Tona 
*^3 

18-74 

17-71 

4*82 
9-97 

17-41 

•M 

— 

- 

- 

1.106 

1,102 

- 

- 

- 

""    1 

4,261 

4,274 

- 

- 

- 

- 

0 

Owt. 
17^719 

Owt. 

19,009 

- 

- 

10,470 

2.174 

84 

10,676 

2,118 

36 

105,552 

Owt. 
97,516 

- 

1 

25,077 

9,118 

85 

50 

70 

25,615 

8.692 

85 

52 

72 

Owt. 
118.818 

8*7 

(hrt. 
267.964 

661 

Owt 

7-17 

Owt. 
12-7 

M» 

— 

- 

- 

- 

12,678 

12,728 

- 

- 

- 

- 

34,345 

34,866 

- 

- 

- 

- 

'liM 

Tear  1W9 

Tear  1898 

Tear  1899 

Tear  1898 

Tear  1899 

MHow 
1IM81 

IMAM 

▲etnalKo. 
190^844 

1,117.177 

7,560.080 

140^880 

Aotnal  No. 
518,788 

4.486,242 

4.287.274 

1.2»3,682 

Aetna!  No. 
501,982 

4,507,272 

4,364,076            1 

1.863.811 

Aotnal  No. 
9,040.880 

11448,212 

81,102,8*8 

V1»,2X8 

ActnalNo. 
2,028,092 

11,844,696 

81,680.22* 

4.008,189 

^ 

(Bwlri 

»ot. 

•a 

ibbasa 

Inclod 

uidraii 
Liig(an 

leonlj. 
der  Ac 

[eage)I{ 

aooeeb< 

da  of  Ms 

niea,ff 
kp  and  ( 

trewbei 
jbannc 

rrlea,ci 
1  Island 

irraat^ 

la. 

,andot 

harimal 

1  frail 

- 
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384  Crops  and  Licesloch  in  1899. 

Produce  op  Crops  in  Great  Britain  jn  1899. 

Although  the  produce  returns  collected  for  the  Board  of 
Agriculture  by  the  estimators  selected  by  the  Collectors  of  Inland 
Revenue  could  not  be  expected  in  1899  to  furnish  results  rivalling 
those  of  the  remarkably  abundant  season  of  1898,  they  show  that 
the  average  of  production  was  well  maintained.  Turnips  alone,  out 
of  the  eleven  crops  on  which  reports  are  made,  showed  a  marked 
deficiency  in  yield,  although  the  potato  crop  fell  in  some  degree, 
and  that  of  clover  hay  to  a  smaller  extent,  below  the  standard  of 
the  previous  ten  years. 

The  Weatlier  of  1899. — Before  referring  in  detail  to  the  various 
crops,  it  may,  as  last  year,  be  of  interest  to  refer  to  the  charac- 
teristics distinguishing  the  weather  of  1899.  The  records  of 
observations  published  by  the  Meteorological  Office  show  the  number 
of  days  on  which  rain  fell  to  be  less  than  in  1898,  altliough  the 
aggregate  amount  of  rain  was  greater,  the  total  mean  rainfall  at  the 
various  stations  in  the  British  Isles  generally  standing  at  33*8 
inches,  as  compared  with  30*9  inches  in  the  preceding  year  and 
with  an  average  of  34*4  inches  for  the  thirty- four  years  1866-99. 
In  some  districts  of  England,  and  notably  in  the  eastern  counties, 
the  deficiency  from  the  average  was  no  doubt  greater  than  these 
figures  show  ;  but,  on  the  other  hand,  in  Scotland  the  rainfall  seems 
to  have  considerably  exceeded  the  mean  of  the  thirty-four  years. 
The  mean  temperature  for  the  year  was  recorded  as  49*5  degrees 
Fah.,  or  just  half  a  degree  below  that  of  1898,  and  one  degree  above 
the  average.  It  appears,  however,  that  the  summer  quarter,  July 
to  September  of  1899,  was  appreciably  warmer  than  that  of  the 
preceding  year,  the  mean  temperature  for  these  three  months 
being  60*1  degrees,  a  level  not  much  under  that  recorded  in  the 
remarkable  season  of  1868. 

The  weather  in  January  was  extremely  unsettled  until  the  close 
of  the  month,  when  it  became  fairly  dry  and  cold.  Rainfall  was  in 
excess  of  the  average  over  the  country  generally.  For  the  first 
fortnight  of  February  the  weather  was  unsettled,  but  the  latter  half 
of  the  month  was  finer,  with  a  large  amount  of  sunshine,  which 
continued  during  the  early  part  of  March,  to  be  again  followed  by 
inclement  conditions,  with  cold  north  winds,  sharp  frosts,  and  snow. 
April  maintained  its  changeable  character  with  an  excess  of  rain  ; 
and,  except  in  the  first  and  last  weeks,  similar  conditions  prevailed 
in  May. 

On  the  whole,  the  spring  was  thus  unfavourable  for  farming 
operations,  and  the  season  backward.  In  the  earlier  half  of  June, 
however,  the  weather  became  very  fine  and  dry,  conditions  which, 
although  interrupted  towards  the  end  of  the  month,  recurred  again 
in  the  latter  part  of  July,  when  a  drought  set  in,  which  continued 
over  the  greater  part  of  the  country  with  very  little  intermission 
until  the  end  of  August.  September  was  again  unsettled,  with 
heavy  rains  at  intervals,  but,  except  in  the  northern  districts,  the 
temperature  continued  considerably  above  the  normal.     October 
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tly  fair  and  dry,  and,  after  the  first  ten  days,  the  weather 
mber  was  fine  and  bright,  wintry  conditions  with  hard  frost 
\y  all  districts  being  developed  about  the  middle  of 
Br,  and  again  in  the  closing  days  of  the  year. 
i  of  Crops  in  1899. — The  relation  of  the  year's  crops  in 
ritain  to  the  average  for  the  preceding  ten  years,  and  also 
results  of  each  of  those  years,  is  shown  in  Table  I.,  by 
ting  the  decennial  average  for  1889-98  as  100,  and  calcu- 
^e  estimated  production  per  acre  of  the  principal  crops  in 
to  that  standard. 

I. — Comparison  of  Estimated  Yields  per  Acre  for  1899  in 
■real  Britain  tuith  Estimated  Yields  for  former  Years. 


Fheat 

Barley 

0AT3 

Potatoes 

Tu«xu*s 
and 

SWFJ)FS 

Avemgo 

1889-98, 

13-43  tons 

per  acre 

=  100 

Hay 
(Clover) 

Hay 

(Permauent 

grass) 

verage 
889-98, 
29-86 
ushels 
er  acre 
=  100 

Average 
1889-98, 

33-26 
bushels 
per  acre 

=  100 

Average 
1889-98, 

38-86 
bushels 
per  acre 

=  100 

Average 
1889-^8. 
6-95  tons 
per  acre 
=  100 

Average 

1889-98, 

28-32  cwt. 

per  acre 

=  100 

Average 
1889-98, 
23-06  c\pt. 
per  acre 
=  100 

100 

96 

101 

104 

109 

118 

127 

103 

105 

107 

89 

106 

108 

116 

105 

103 

100 

96 

99 

101 

102 

88 

104 

100 

97 

105 

90 

83 

87 

86 

92 

111 

99 

66 

54 

103 

104 

107 

93 

100 

116 

124 

88 

96 

95 

112 

96 

96 

83 

113 

101 

96 

106 

92 

85 

76 

97 

99 

99 

87 

104 

103 

108 

116 

107 

105 

105 

90 

119 

127 

110 

103 

100 

94 

69 

97 

100 

11  be  observed  that  in  two  instances,  viz.,  oats  and  hay  cut 
rmanent  grass,  the  crop  of  1899  appears  as  an  average, 
although  not  such  a  remarkable  crop  as  in  1898,  was  10  per 
)ve  the  ten  years'  mean,  while  turnips  and  swedes  fell  31 

below  the  average. 

aated  Yield  of  Wheat, — The  total  production  of  wheat  in 
itain  was  less  by  nearly  a  million  quarters  than  in  1898, 
lated  aggregate  being  8,191,000  quarters.     This,  however, 

considerably  more  than  was  recorded  in  any  year  since 
th  the  exception  of  1898.  The  average  produce  per  acre  of 
1  1899  was  32*75  bushels,  or  nearly  3  bushels  over  the 
1  mean,  but  it  was  two  bushels  below  the  yield  of  the  im- 
Y  preceding  season,  and  nearly  one  bushel  below  the  yield 
With  the  exception  of  these  two  years,  however,  the 
wheat  crop  recorded  since  the  official  estimates  have  been 

was  reaped  in  1899. 

two  exceptions,  in  districts  of  small  wheat  area,  every 
county  reported  an  over-average  yield.     Relatively,  the  best 


Digitized  by' 


886  Crops  and  Live-stock  in  1899. 

results  were  recorded  in  Essex,  Cornwall,  and  Bedford,  where  yields 
exceeding  the  average  by  6*71,  5*42,  and  5*15  bushels  per  acre 
respectively  were  returned.  Wales  returned  a  crop  which  was  only 
half  as  much  over  the  normal  standard  as  that  of  England,  while  in 
Scotland  the  crop  was  barely  half  a  bushel  per  acre  over  the 
decennial  average,  and  in  several  counties  the  year's  production  was 
in  fact  substantially  less. 

Bstimaied  Yield  of  Ba/rhy. — The  yield  per  acre  of  barley  in  Great 
Britain  in  1899  was  34*  16  bushels  per  acre,  exceeding  the  average 
by  3  per  cent,  or  nearly  a  bushel,  but  falling  below  the  ''reccvd' 
yield  of  the  previous  year  by  more  than  a  buahel  and  a  half.  The 
crops  reported  in  Cornwall,  Hertford,  Durham,  Hereford,  Devon, 
and  Essex  in  England,  and  Kirkcudbright  and  Dumfries  in 
Scotland,  were  most  largely  above  the  local  average.  North  of  the 
Tweed,  however,  the  barley  crop  was  generally  below  the  average, 
the  net  deficiency  being  rather  more  than  2  bushels  per  acre. 

Estimated  Yield  of  Oats, — The  crop  of  oats  was,  for  Great 
Britain,  as  nearly  as  possible  an  average,  or  just  fractionally  below 
the  ten  years'  standard.  In  England,  however,  the  yield  was  41*5 
bushels  per  acre,  or  two-thirds  of  a  bushel  over  average,  while  that 
of  Wales  was  also  above  the  mean,  one  county — ^Pembroke — 
reporting  a  crop  of  44  bushels,  or  1 2  bushels  over  average.  On  the 
other  hand,  in  Scotland,  where  a  third  of  the  area  of  oats  in  Great 
Britain  is  found,  the  yield  barely  exceeded  34|  bushels  per  acre,  or 
nearly  2  bushels  below  the  local  average.  Among  the  English 
counties,  Essex,  Suffolk,  and  Cornwall  appear  to  have  secured  the 
best  results  with  crops  nearly  5  bushels  per  acre  over  average. 

Estimated  Yield  of  Potatoes, — The  yield  of  potatoes  in  Great 
Britain  in  1899  was  one-third  of  a  ton  per  acre  less  than  the  average, 
the  deficiency  in  England  alone  being  one-fourth  of  a  ton,  and  in 
Scotland  two-thirds.  In  1898,  on  the  other  hand,  the  relative 
positions  were  reversed,  both  countries  having  an  over-average  cn^, 
but  that  of  Scotland  being  the  more  abundant  of  the  two. 

Estimated  Yield  of  Root  Crops. — The  turnip  crop  of  1899  was 
the  worst  which  has  been  recorded  since  the  Produce  Returns 
have  been  collected.  The  average  yield  per  acre  for  Great  Britain 
as  a  whole  was  estimated  at  only  9^  tons,  or  nearly  4^  tons  below 
the  mean  of  the  preceding  ten  years.  The  nearest  approach  to  so 
low  a  return  was  in  1887,  when  the  yield  for  Great  Britain  was 
estimated  at  10  tons  per  acre.  Although  the  results  were  less  con- 
spicuously bad  in  Scotland  than  in  England,  the  general  failure  of 
the  crop  was  such  that  in  the  whole  country  only  Orkney  and  Shet- 
land secured  a  crop  exceeding  the  local  average.  In  some  whole 
counties  this  root  crop  appears  to  have  come  within  measurable 
distance  of  disappearing  altogether.  Thus  in  Warwick  and  Wor- 
cester the  estimated  yield  per  acre  was  less  than  4^  tons,  and  in 
several  others  less  than  half  an  average  crop  was  recorded.  A  fair 
crop  of  mangels  in  England  was,  on  the  other  hand,  secured  from  an 
extended  acreage,  the  yield  being  slightly  below  that  of  1898,  but 
rather  above  a  ten  years'  average,  and,  although  the  results  in  Walea 
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and  in  Scotland  were  in  the  other  direction,  the  cultivation  of 
mangels  is  insignificant  in  these  parts  of  Great  Britain. 

EsHmaied  Field  of  ffay. — The  yield  of  hay  from  permanent 
pasture  in  the  past  year  was  practically  an  average  (being  deficient 
hy  only  0*11  cwt.).  This  was  small  by  comparison  with  the  great 
crop  of  1898,  below  which  it  fell  by  more  than  6^  cwt.  per  acre. 
There  was  a  good  deal  of  local  variation  in  the  yield.  In  twenty- 
seven  English  counties  the  crop  was  under  the  local  decennial  average 
— in  one  instance,  Cambridgeshire,  by  as  much  as  4^  cwt.  per  acre. 
In  sixteen  other  cases  the  results  exceeded  the  average,  one  or  two 
counties  in  this  category  appearing  to  have  been  specially  favoured — 
possibly  by  the  meteorological  circumstances  of  the  season.  In 
Herts  the  quantity  of  meadow  hay  cut  per  acre  was  put  at  more 
than  5  cwt.  over  the  average  for  the  preceding  decade,  and  in 
Derbyshire  the  excess  wsls  almost  as  great.  In  Scotland  similarly 
wide  variations  occurred — Dumfriesshire,  for  example,  giving  a  yield 
8  cwt.  above,  and  Lanarkshire  one  of  7  cwt  below  the  average. 

While  the  total  crop  of  meadow  hay  amounted  to  nearly  five 
million  tons,  that  of  clover  hay  barely  exceeded  three  millions,  the 
acreage  of  the  latter  being  little  more  than  one  half  that  of  the 
former,  and  the  yield  nearly  1  cwt.  per  acre  less  than  an  average. 
The  greatest  local  deficiency  in  the  yield  of  hay  from  clovers  and 
rotation  grasses  occurred  in  Middlesex,  where  the  crop  was  as  much 
as  9^  cwt.  below  the  average,  while  in  Cambridge  and  Surrey  the 
deficiency  exceeded  6  cwt.  per  acre.  Wales  differed  from  England 
and  Scotland  in  having  an  over-average  crop,  the  excess  being  1^ 
cwt.  per  acre  above  the  mean  of  the  previous  ten  years. 


Crops  op  the  Unitbd  Kingdom. 

The  returns  of  produce  hitherto  referred  to  have  been  those 
relating  to  Great  Britain  only,  but  by  adding  the  figures  for  Ireland 
it  is  possible  to  show,  as  in  Table  11. ,  the  results  of  the  harvest  for 
the  whole  of  the  United  Kingdom,  so  far  as  the  principal  crops  are 
concerned.  The  cereal  crops  are  placed  in  the  order  of  their  relative 
bulk,  the  changes  in  the  acreage  as  well  as  the  yield  affecting  the 
aggr^ate  resists  appearing  in  the  figures  here  contrasted. 

Table  IL — Estimated  Total  Produce  of  Crops  in  the  United  Kingdom. 


Orope 

1897 

1898 

1899 

Oats 

Barley        .... 
Wheat        .... 

Potatoes     .... 
Toniipa      .... 
Mangel      .... 
Hay  (all  sorts) . . 

quarters 

20,445,000 

9,077,000 

7,037,000 

tons 

4,107,000 
29,785.000 

7,379,000 
14,043,000 

qtiarters 

21.672,000 

9,341,000 

9,361,000 

tons 

6,225,000 
26,499,000 

7,228,000 
15,916.000 

quarters 

20,767,000 

9.317,000 

8,408,000 

6,8»7ToOO 
20,370,000 

7,604,000 
12,898.000 
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Numbers  op  Live  Stock  in  Great  Britain. 

The  Returns  of  live  stock  in  1899  were  on  the  whole  satis&ctoiy, 
cattle,  sheep,  and  pigs  all  showing  a  distinct  increase,  while  in  the 
case  of  horses  there  was  practically  no  change,  the  total  being  only 
530  below  that  of  the  preceding  year. 

Horses. — The  slight  net  decrease  in  the  number  of  horses  in 
Great  Britain  was  accompanied  by  movements  which,  regarded  in 
detail,  are  not  unsatisfactory.  The  diminution  in  the  number  of 
unbroken  horses  less  than  one  year  old  returned  in  1897  and  1898 
necessarily  left  its  mark  in  the  group  of  those  of  one  year  old  and 
above.  But  in  1899  there  is  once  again  reported  an  increase  of 
3,644  in  the  .younger  section,  and  of  more  than  10,000  in  the  main 
class  of  horses  used  for  agriculture  including  mares  kept  for 
breeding. 

Cattle. — ^The  total  number  of  cattle  in  Great  Britain  showed  an 
increase  of  173,000,  or  2*6  per  cent,  on  the  year,  and  this  result  vas 
achieved  notwithstanding  that  Scotland  by  itself  showed  a  decrease 
on  the  year  before.  Every  county  in  England  and  Wales — Londoii 
and  Middlesex  only  excepted — contributed  to  the  larger  stocks  erf 
1899.  The  greatest  advance  occurred  in  cattle  under  one  jear, 
which  were  augmented  by  87,000,  or  6-6  per  cent.,  and  this  increase 
was  again,  as  in  1898,  chiefly  noticeable  in  the  English  and  WelA 
breeding  counties — Devon,  Shropshire,  Cornwall,  Somerset^  the 
West  Riding  of  York,  and  Hereford  being  among  the  highest  in  the 
list.  The  same  remarks  apply  generally  in  the  case  of  cows  and 
heifers  in  milk  or  in  calf,  which  showed  a  total  increase  of  84,000, 
or  a  gain  of  3*2  per  cent,  on  the  year. 

Table  III.  exhibits  the  progress  which  has  been  made,  hoth 
absolutely,  and  relatively  in  regard  to  the  population,  in  the 
numbers  of  homed  stock  of  Great  Britain  in  the  past  five  years. 

Table  III. — lumbers  of  Cattle  in  Great  Britain, 


Propor- 

Proportka 

Population 

Cows  and 

tion  of 

ciiAgr 

Y«r 

of 

heifers  In  milk 

Other  cattle 

cows  to 

eattttto 

Great  Britain 

or  in  calf 

1,000 

1,000 

persons 

penoBi 

1895 

34,538,701 

2,486,000 

3,868,000 

72 

112 

1896 

34,904.204 

2,612,000 

3,982,000 

72 

114 

1897 

35,273,634 

2,532,000 

3,968,000 

72 

112 

1898 

35,647.024 

2,587,000 

4,035,000 

73 

113 

1899 

36,024,438 

2,671,000 

4,125,000 

74 

115 

SJieep. — A  similar  gain  in  breeding  stock  is  told  by  the  returns 
for  sheep.  The  net  increase  of  the  flocks  of  Great  Britain  vtf 
496,000,  or  1*9  per  cent.,  and  it  would  have  been  greater  but  for  a 
decrease  of  163,000  in  the  number  of  the  older  sheep  other  tban 
breeding  ewes,  the  addition  to  the  number  of  ewes  kept  for  breeding 
being  323,000,  and  to  the  number  of  lambs  336,000,  in  both  cases 
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increases  of  3*2  per  cent.  The  augmentation  o£  the  ewe  flock  was 
general,  although  the  Scottish  share  was  the  least.  In  the  case  of 
dieep  under  one  year,  the  increase  was  confined  to  England  and 
Wales.  North  of  the  Tweed,  local  additions  in  various  counties, 
amounting  in  Aberdeenshire  to  nearly  7,000,  and  in  Shetland  to 
nearly  5,000,  were  more  than  counterbalanced  by  the  heavy 
reductions  in  a  few  counties,  headed  by  Argyllshire,  which  recorded 
a  falling  off  of  nearly  22,000  lambs.  Considerable  progress  has 
nevertheless  been  made  in  recent  years  towards  a  replenishment 
of  the  sheepfolds  of  Great  Britain  as  a  whole,  and  this  is  particu- 
larly noticeable  in  the  increase  of  the  ewe  flock  as  shown  in 
Table  IT. 

Table  IV. — Numbers  of  Sheep  in  GrecU  Britain, 


Tear 


1895 
1896 
1897 
1898 
1899 


Ewes  kept  for 
breeding 


9.663,000 

9,926,000 

10,007,000 

10,138,000 

10,461.000 


Other  sheep  of 

one  year  and 

above 


Total  of        I 
ewes  and  sheep 
one  year  old    i 
and  above 


Lambs 


6.334,000 
6,428,000 
6,219,000 
6,204,000 
6,041,000 


15,997,000 
16.364,000 
16,226,000 
16,342,000 
16,502,000 


9,795,000 
10,362,000 
10,115,000 
10,401,000 
10,737,000 


Total  of  Rheep 
and  lambs 


25,792,000 
26,706,000 
26,341,000 
26,743.000 
27.239,000 


Pigs, — The  number  of  pigs  increased  on  the  year  by  7  per  cent., 
the  total  returned  on  June  5  in  Great  Britain  being  thus  consider- 
ably larger  than  in  the  two  preceding  years,  although  this  class  of 
stock  is  not  yet  restored  to  the  numbers  returned  in  1895  and  1896. 
Table  V.  shows  the  five  years'  movement. 

Table  V. — Numbers  of  Pigs  in  Great  Britain. 


Year 

So^'s  kept  for 
breeding 

Other  pigs 

Total  pigs 

1895 
1896 
1897 
1898 
1899 

415,000 
394,000 
334,000 
362,000 
376,000 

2.469,000 
2,485,000 
2.008,000 
2,089,000 
2.248,000 

2,884,000 
2,879,000 
2,342,000 
2,461,000 
2.624,000 

THE  SPRING    OF    1900. 


Fbom  an  agricultural  point  of  view  the  spring  of  1900  was  by  no 
means  favourable,  the  progress  of  vegetation  liaving  been  seriously 
retarded,  firstly  by  an  undue  prevalence  of  cold  cloudy  weather,  and 
secondly  by  a  large  deficiency  in  the  aniount  of  rainfall.  The  earlier 
half  of  the  season  was  especially  harsh  and  inclement,  the  wind 
being  mostly  from  some  northerly  point,  with  frequent  falls  of  snow 
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or  sleet  and  occasional  very  sharp  frosts.  Up  to  April  13  the  shade 
temperature  in  London  had  not  once  risen  as  high  as  GO'',  a  state  of 
things  without  parallel  in  the  history  of  the  previous  thirty  years, 
though  very  nearly  equalled  in  1887  and  1888.  In  1887  a  reading 
of  60°  was  attained  for  the  first  time  only  two  days  earlier,  and  in 
1888  only  one  day  earlier  than  it  was  this  year.  In  every  other 
case  mild  weather  commenced  much  earlier  in  the  season,  and  in 
four  years  out  of  the  thirty  a  reading  of  60°  was  observed  in  London 
some  time  in  February,  last  year  being  especially  distinguished  by  a 
reading  as  high  as  66°  on  the  10th  of  that  month.  The  state  of 
things  existing  this  year  in  the  metropolis  seems  to  have  been 
common  in  most  other  parts  of  the  country,  but  at  one  station  in 
our  eastern  counties  (Geldeston,  near  Beccles)  a  temperature  of  60° 
was  recorded  as  early  as  February  24,  the  March  maximum  at  the 
same  place  being,  however,  three  degrees  lower. 

After  the  middle  of  April  the  thermometer  rose  steadily  to  an 
unusually  high  level  for  the  time  of  year,  as  if  to  atone  for  the 
deficiencies  it  had  shown  in  the  earlier  part  of  the  season.  The 
weather  was,  however,  too  dry  to  give  real  satisfaction  to  the  farmer, 
and  the  heat  was  not  maintained,  a  sharp  fall  of  the  thermometer 
taking  place  after  the  22nd,  with  night  frosts  of  considerable 
severity  on  the  25th  and  26th. 

May  proved,  as  in  so  many  recent  years,  a  cold  cloudy  month, 
and  about  the  middle  of  the  period  destructive  ground  frosts  were 
experienced  in  several  of  the  more  central  districts.  Over  the 
greater  part  of  England  the  weather  was  also  very  dry,  the  absence 
of  rain  being  especially  marked  in  the  south.  At  some  places  in  the 
eastern  and  midland  counties  the  deficiency  was  not  great,  while  in 
Wales  the  rainfall  was  a  little  in  excess  of  the  average. 

With  such  untoward  conditions  the  close  of  the  spring  found  the 
crops  mostly  in  a  backward  state.  Owing  to  the  lack  of  anything 
like  continuous  warmth,  the  wheat  and  other  cereals  made  slow 
progress,  while  the  absence  of  rain  hindered  the  growth  of  vegeta- 
tion generally  and  led  to  considerable  anxiety  as  to  the  hay  crop. 
Up  to  the  close  of  the  first  week  in  June  the  weather  prospects 
had  undergone  little  improvement,  copious  showers  being  still 
greatly  needed  in  most  districts. 

The  leading  features  in  the  weather  of  the  entire  spring  are 
shown  in  a  statistical  form  on  p.  391,  the  following  remarks  giving 
further  details  of  interest  in  the  history  of  each  particular  element. 
Temperature, — The  mean  temperature  was  below  the  average 
throughout  nearly  the  whole  of  March,  the  weather  being  especiaUy 
cold  during  the  last  ten  or  twelve  days  of  the  month.  The  first  week 
of  April  was  also  cold,  but  after  that  the  thermometer  was  mostly 
above  the  average  until  the  beginning  of  May.  For  the  remainder 
of  the  season  the  weather  was  again  cold,  the  deficiency  of  heat 
being  very  large  in  the  third  week  of  May.  Taking  the  spring  as  a 
whole,  the  mean  temperature  was  below  the  average  in  all  districts 
excepting  the  north-eastern  and  the  Channel  Islands,  the  deficit 
being  greatest  over  Wales  and  our  western  and  central  oountiest 
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Temperature,  Eainfall,  and  Bright  Snnsluiie  experienced  over 
England  and  Wales  during  the  Thirteen  Weeks  ended  June  2, 
1900. 

(The  Spring  Season.) 
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N<ync— The  above  Table  is  compiled  from  information  given  In  the  Weekly  Weather  Report  of 
the  Meteorological  Office.  The  averages  employe.1  ure  :  For  Temperature,  the  records  made  during 
the  twenty- five  years,  1871-96  ;  for  Rainy  Dayii,  the  values  for  the  fifteen  years,  1881-95  :  for 
Total  Rainfall,  those  for  the  thirty  yean,  18t»»'95  i  and  for  Bright  Sunshinei  those  for  the  fifteen 
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Owing  to  the  cloudiaess  of  the  weather  the  absence  of  warmth  was 
as  a  rule  greatest  in  the  daytime.  In  the  north-eastern  counties, 
however,  the  temperatures  both  by  day  and  night  showed  very 
little  departure  from  the  average,  while  in  the  south-western  district 
the  deficiency  of  warmth  was  very  much  greater  at  night  than  it  was 
by  day.  A  comparison  with  previous  years  shows  that  in  our 
eastern,  midland,  and  southern  counties  the  season  was  as  a  whole 
rather  warmer  than  in  1899  or  1898,  but  much  cooler  than  in  any 
of  the  five  preceding  years.  In  the  north-west,  however,  it  was  a 
trifle  warmer  than  the  spring  of  last  year,  while  in  the  north-east  it 
was  warmer  than  in  either  of  the  three  years  1897-99.  The  highest 
temperatures  of  the  season  were  recorded  on  April  20  and  21 — on 
the  former  date  in  the  north,  but  on  the  latter  date  in  the  south — 
the  maximum  shade  readings  being  above  70^  in  all  districts  ex- 
cepting the  Channel  Islands,  and  above  75°  in  several  parts  of  the 
eastern,  midland,  and  southern  counties.  At  Hillington  (Norfolk) 
the  thermometer  rose  on  the  21st  to  77°,  and  in  London  to  78**. 
In  May  the  thermometer  scarcely  exceeded  70°  in  any  part  of  the 
United  Kingdom,  the  complete  absence  of  summer  warmth  being 
very  unusual  for  the  time  of  year.  Over  the  country  generally  the 
absolute  maximum  temperatures  of  the  spring  were  higher  than  in 
either  of  the  three  preceding  years.  They  were,  however,  nothing 
like  so  high  as  those  registered  in  the  springs  of  1896  or  18S5,  the 
thermometer  in  the  earlier  of  these  two  seasons  rising  to  85®  and 
upwards  in  several  parts  of  England.  The  lowest  temperatures  of 
l4st  spring  were  recorded  as  a  rule  on  March  17  and  18,  when  the 
sheltered  thermometer  fell  to  20°  or  less  in  many  parts  of  the 
country,  to  15°  at  Aberystwyth  and  Hereford,  and  to  13°  at  Durham. 
Sharp  frosts  were  experienced  also  at  several  other  times  in  March, 
and  over  the  northern  and  central  districts  on  the  night  of  April  25. 
At  the  latter  advanced  date  the  thermometer  fully  exposed  on 
the  grass  fell  to  17°  at  Worksop,  to  19®  at  Loughborough,  and 
to  23°  at  Hillington  and  Oxford.  Further  ground  frosts  of  a  rather 
destructive  character  occurred  in  the  middle  of  May,  the  exposed 
thermometer  at  Loughborough  falling  on  the  night  of  the  16th  to 
a  minimum  of  25°.  Over  the  country  generally  the  sharpest  frosts 
of  the  spring  were  less  severe  than  those  of  last  year,  but  with  that 
exception  they  appear  to  have  been  sharper  than  in  any  spring 
since  that  of  1892.  At  some  places  in  the  North  of  England  they 
were  far  more  severe  than  anything  experienced  during  the  springs 
of  the  previous  seven  years. 

lia'uifall. — In  eiiijlit  weeks  out  of  the  thirteen  the  rainfall  was 
deficient  over  the  whole  country,  the  driest  periods  of  all  occurring 
at  the  bej^inning  of  March  and  the  middle  of  May.  In  four  other 
weeks  the  deficiency  was  confined  to  more  limited  areas,  chiefly  to 
the  northern,  the  only  week  with  anythin<5  like  a  general  excess,  and 
that  a  slight  one,  being  the  second  in  May.  Taken  as  a  whole  the 
season  was  therefore  a  very  dry  one,  the  amount  of  rain  in  all  but 
the  south-western  district  and  the  Channel  Islands  being  at  least 
20  per  cent,  less  than  the  normal.     In  the  midland  counties  the 
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deficiency  amounted  to  31  per  cent.,  and  in  the  southern  counties  to 
37  per  cent.,  while  in  the  north-eastern  districts  the  total  fall  was 
only  58  per  cent,  of  the  average.  At  some  individual  stations  the 
results  were  far  more  striking  than  the  generalised  values  given  for 
large  districts,  one  of  the  driest  localities  of  all  being  London,  where 
the  total  rainfall  for  the  three  months  March,  April,  and  May  was 
less  than  two-and-a<half  inches,  or  only  just  one-half  the  normal. 
Over  England  as  a  whole  the  past  spring  was  undoubtedly  the  driest 
experienced  since  that  of  1893,  and  in  London  it  was  with  that 
solitary  exception  the  driest  for  at  least  30  years  past.  In  the 
south* western  district  and  the  Channel  Islands,  however,  the  spriug 
of  1896  was  drier  than  that  of  the  present  year.  The  absence  of 
rain  during  the  season  is  shown  not  only  by  the  smallness  of  the 
total  fall,  but  also  by  a  striking  falling  off  in  the  number  of  days  on 
which  a  measurable  amount  was  recorded.  This  was  in  nearly  all 
places  smaller  than  in  any  spring  of  the  past  six  years,  and  in  London 
it  was,  with  the  exception  of  1893,  the  smallest  recorded  since  1883. 
In  so  dry  a  spring  one  would  naturally  expect  to  find  very  few  cases 
of  individual  heavy  falls  of  rain.  It  is,  however,  seldom  that 
the  season  escapes  with  so  conspicuous  a  lack  of  such  occurrences  as 
in  the  period  under  review.  In  the  returns  published  by  the 
Meteorological  Office,  supplemented  by  those  given  in  Symons' 
**  Meteorological  Magazine,"  we  have  only  been  able  to  find  two 
instances  of  a  daily  fall  exceeding  one  inch.  One  of  these  occurred 
at  Seathwaite,  in  Cumberland,  where  2*2  inches  fell  on  April  11,  and 
the  other  at  Skipton,  where  1*7  inch  fell  on  April  12.  The  neigh- 
bourhood of  Seathwaite  is,  however,  the  wettestin  the  whole  kingdom, 
and  the  fall  of  over  two  inches  there  possesses  no  such  sign^cance 
as  would  attach  to  a  similar  event  in  any  of  the  drier  portions  of 
England.  Snow  and  sleet  were  very  frequent  in  March,  principally 
at  the  middle  and  end  of  the  month.  Showers  of  snow  were 
also  experienced  in  the  north  and  east  of  England  on  April  2,  but 
after  this  the  only  entry  of  the  kind  was  on  May  12,  when  a  few 
flakes  were  seen  in  the  neighbourhood  of  Manchester.  Thunder- 
storms, or  thunder  only,  occurred  rather  frequently.  In  March 
they  were  recorded  on  the  16th  at  Liverpool,  and  on  the  19th 
in  several  isolated  parts  of  the  country.  In  April  they  occurred 
on  the  3rd  and  5th  in  the  north  and  east  of  England,  on  the 
15th  at  Kew,  and  on  the  16th  over  the  eastern  and  south-eastern 
connties  generally,  the  storms  of  the  last-mentioned  date  being 
short,  but  severe,  especially  in  Kent,  where  loss  of  life  was  reported. 
In  May  there  were  thunderstorms  on  the  6th  in  the  south-east  of 
Sngland,  on  the  22nd  over  the  north  eastern  counties,  on  the  23rd 
at  several  places  in  the  west  and  north,  and  on  the  24th  in  the  north 
and  east. 

Bright  Sunshine. — During  the  earlier  half  of  the  spring,  the 
amount  of  bright  sunshine  varied  considerably  from  time  to  time, 
the  finest  week  being  the  last  in  March,  and  the  dullest  weeks  the 
first  and  tiiird  in  the  month.  In  the  latter  half  of  April  the  dura- 
tion was  in  excess  of  the  average,  but  for  the  remainder  of  the 
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season  the  weather  was  mostly  doadj  ;  the  only  week  with  any 
general  excess  of  sunshine  being  the  third  in  May.  Taking  the 
spring  as  a  whole,  we  find  that  in  all  the  eastern,  central,  and 
southern  parts  o£  the  country,  the  total  duration  was  less  than  the 
average,  the  deficiency  being  large  in  the  north-eastern  counties. 
In  the  south-west,  however,  the  amount  corresponded  exactly  with 
the  average,  and  in  the  Channel  Islands  there  was  a  slight  excess, 
while  in  the  north-west  of  England  there  was  a  rather  considerable 
excess.  A  comparison  with  previous  years  shows  that  in  the  north- 
eastern, midland,  and  southern  counties,  the  amount  recorded  was 
less  than  in  the  spring  of  1899,  and  that  in  the  north-east  it  was  as 
a  matter  of  fact  the  smallest  for  at  least  seven  years  past.  In  the 
midlands  and  south,  however,  it  was  not  so  small  as  in  1898,  while 
in  the  south-western  district  and  the  Channel  Islands  it  was  the 
largest  experienced  since  the  spring  of  1896. 


ARTIFICIAL  CHANGES  OF  PHYSICAL 
PROPERTIES   OF  SOILS.» 

In  this  paper  the  author  considers  what  practical  means  may  be 
employed  to  impart  to  cultivated  soils  the  greatest  possible  pro- 
ductiveness. That  the  proper  cultivation  of  the  soil  is  of  prime 
importance  is  shown  by  the  fa.ct  that  other  factors  important  in 
plant  growth,  e.g.,  the  plant  food  supplied  by  manures,  can  exert 
their  full  power  only  when  the  mechanical  condition  of  the  soil  is 
favourable.  Uncultivated  soils  generally  fail  to  produce  maximum 
yields.  The  most  favourable  physical  conditions  exist  in  those  soils 
which  consist  of  a  thorough  mixture  of  the  seveml  principal  ingre* 
dients.  Thus,  soils  in  which  either  finely  divided  (dayey)  or 
coarsely  divided  (sandy)  ingredients  predominate  are  unfavourable 
to  the  production  of  crops  without  decided  changes  in  their  pro- 
perties, while  soils  in  which  the  ingredients  are  mixed  in  certain 
proportions  (medium  soils)  are  generally  productive.  It  is  well 
known,  for  instance,  that  a  pure  humus  soil,  mainly  on  account  of 
its  physical  nature,  is  not  favourable  to  plant  growth,  but  may  be 
rendered  productive  by  admixture  with  a  soil  deficient  in  humus. 

Properties  of  Soils  as  Indicating  the  Nature  of  the 
Cultivation  Required. 

It  is  evident  that  in  studying  the  various  ways  of  cultivating 
soil,  not  only  cohesion  and  adhesion,  but  also  friction  of  the  soil  with 
the  tools  and  the  weight  of  a  unit-volume  of  the  soil,  must  be  con- 
sidered. The  force  with  which  the  particles  of  soil  cling  to  each 
other  (cohere)  is  of  prime  importance  in  connection  with  the  culti- 

•  From  a  paper  by  Ewald  Wollny,  Ph.D.,  in  the  ^ipperiment  Station  Seeard, 
▼oL  xi,  No.  7.    U.S.  Department  of  Agricnlture.  ^ 
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;he  soil,  since  the  ease  or  difficulty  with  which  tools  pene- 
ioil,  and  hence  the  labour  required  to  cultivate  the  soil, 
rimarily  upon  it.  The  controlling  influence  of  cohesion  may 
d  from  the  fact  that  it  is  the  main  factor  determining  the 
3 between  soils,  although  the  other  properties  of  soils  should 
ken  into  account,  since  the  resistance  to  be  overcome  in 
n  is  always  due  in  part  to  them.  In  general,  it  may  be 
humus  offers  the  least  resistance  to  cultivation,  clay  the 
(vhile  sand  stands  between  the  two  extremes. 
e  asked  what  practical  means  should  be  used  to  reduce  to 
111  the  labour  of  working  soils,  we  should  recommend  a 
haiige  in  composition  of  the  soil  as  the  first  step.  Thus, 
)le,  mixing  clay  with  sand  diminishes  both  cohesion  and 
of  the  soil,  and  renders  it  more  easy  to  cultivate.  It  is 
by  this  treatment  both  the  weight  and  friction  of  clay  are 

but,  as  modifications  of  cohesion  and  adhesion  are  more 
ng,  the  increase  in  weight  and  friction  may  be  neglected. 
Qprovement  of  the  tillable  properties  of  soils  may  be  most 
attained  by  an  increase  in  the  proportion  of  humus.     The 
of  clayey  soil  is  by  this  means  rendered  very  much  less 

because  both  cohesion  and  adhesion,  and  also  the  weight, 
ished  in  proportion  to  the  amount  of  humus  added.  For 
Is  also  an  increase  of  humus  is  of  advantage,  as  it  reduces 
nd  decreases  the  weight.  It  thus  appears  that  manuring 
trials  of  organic  origin  (stable  manure,  vegetable  matter, 
d  peat)  greatly  increases  the  ease  of  cultivation,  and  at  the 
;  influences  most  favourably  the  chemical  properties  of  the 
-ny  different  ways.  Nor  should  the  fact  be  overlooked  that 
J  the  humus  content  promotes  the  tendency  of  the  soil  to 
16  ^  crumbly '  structure,  and  by  this  means  still  further 
le  mechanical  resistance  to  cultivation.     Soils  of  crumbly 

are  not  only  naturally  more  fertile,  but  are  very  much 
\y  worked  than  those  having  a  separate  grain  structure. 
•  manipulations,  therefore,  promote  the  formation  of  the 
itructure  and  tend  to  make  such  structure  permanent  are 
alue  in  soil  cultivation,  inasmuch  as  they  both  heighten 
ty  of  the  soil  and  lessen  the  labour  required  for  its  culti- 
Ihis  is  especially  true  of  compact,  heavy  soils.  To  obtain 
ibly  structure  and    to  preserve  it,  several   fundamental 

must  be  observed.  These  may  be  summed  up  briefly  as 
(1)  The  soil  must  be  ploughed  immediately  after  the  crop 
gathered  ;  (2)  it  must  be  ploughed  only  when  it  contains 

amount  of  water  (about  40  per  cent,  of  that  which  the 
lable  of  holding) ;  (3)  the  furrows  must  be  as  narrow  as 
especially  at  the  first  ploughing  ;  (4)  the  land  destined  lor 
spring  should  be  exposed  in  roughly  ploughed  condition  to 
I  of  frosts  during  the  winter  ;  and  (6)  the  formation  of 
s  in  the  soil  should  be  promoted  by  means  of  proper  ferti- 
'or  the  latter  purpose  humus-forming  manures  (stable  and 

manure)  as  well  as  calcium  hydrate  (freshly  slaked  lime) 

p  i>  2 
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are  especially  valuable.  Hurtful  influences,  on  the  other  hand,  are 
exerted  by  such  fertilisers  as  contain  carbonates  of  the  alkalis  and 
soluble  phosphates,  inasmuch  as  these  when  applied  in  considerable 
quantities  cause  the  soil  particles  to  pack  closely  together.  The 
same  is  true  of  materials  rich  in  chlorides  and  nitrates.  These  salts 
promote  the  formation  of  crumbly  structure  while  they  remain  in 
the  soil,  but  when  they  are  washed  out  by  the  rain  water,  they  leave 
the  soil  in  a  puddled  condition.  This  happens  more  or  less  with  all 
salts  which  are  not  fixed  by  the  soil.  This  can  be  corrected  only  by 
a  careful  selection  and  application  of  measures  calculated  to  increase 
and  preserve  the  percentage  of  humus  in  the  soil. 

Relations  of  Soils  to  Aib. 

From  the  standpoint  of  the  agriculturist,  the  principal  property 
of  soils  in  their  relation  to  air  is  permeability,  for  on  it  depends  the 
supply  of  oxygen  required  both  for  normal  decomposition  of  organic 
material  and  for  the  respiration  of  the  roots.  The  smaller  and 
more  densely  packed  the  soil  particles,  the  more  limited  the  supply 
of  oxygen  and  the  greater  the  necessity  for  attempting  to  regulate 
the  permeability.  This  end  is  best  attained  by  mixing  a  fine- 
grained soil  with  sand  and  by  inducing  a  crumbly  structure.  If 
too  great  humidity  of  the  soil  is  responsible  for  the  lack  of  perme- 
ability, only  thorough  drainage  can  correct  the  defect.  If  the  soil 
has  been  deprived  of  its  permeability  by  washing  during  periods  of 
extraordinarily  heavy  precipitation,  the  best  remedies  are  harrowing 
and  hoeing  between  the  rows,  and  heaping  up  the  soil  around  the 
plants.  The  latter  is  a  most  efficient  means  of  increasing  perme- 
ability of  the  soil. 

Relations  op  Soils  to  Water. 

Excess  of  water,  either  temporary  or  permanent,  is  hurtful  to 
plant  growth  to  a  greater  or  less  extent.  Such  a  condition  is  a 
result  principally  of  heavy  precipitation  on  soils  of  high  water 
capacity.  The  damage  is  most  marked  in  the  case  of  basin-shaped 
fields  on  which  water  from  neighbouring  fields  accumulates,  or 
which  have  an  impervious  subsoil  at  such  a  deptl^  that  the  soil  is 
kept  in  a  state  of  saturation.  The  means  adopted  to  correct  this 
state  of  afiairs  will  depend  upon  whether  there  is  a  permanent  or 
only  temporary  excess  of  water.  If  the  excess  of  water  remains 
permanently  or  for  a  long  period,  it  can  be  removed  only  by  under- 
drainage  or  by  the  construction  of  ditches.  The  physical  structure 
of  the  soil,  more  particularly  its  permeability  and  water  capacity» 
determines  the  amount  of  water  that  may  be  removed  by  this 
means.  The  efficiency  of  the  method  consequently  varies  widely  in 
different  localities.  A  blind  adherence  to  common  rules  of  drainage 
may  in  some  cases  reduce  the  water  supply  in  the  soil  to  a  degree 
dangerous  to  plant  growth.  This  is  the  case  (1)  in  all  soils  of  small 
v^ater  capacity  and  considerable  permeability  (coarse-grained,  sandy 
boils),  (2)  in  soils  offering  considerable  facilities  for  evaporatioa 
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bog  earth),   and   (3)   in  all  soils   occupied  by  plants 
considerable  amounts  of  moisture  in  the  upper  soil  layer 
perennial  forage  plants). 

while  the  methods  noted  are  effective  in  removing  the 
cess  of  water,  they  may  bring  about  a  condition  of  dryness 
nost  cases,  especially  where  rain  is  rare,  and  in  time  of 
3  unfavourable  to  the  growth  of  maximum  crops.  To  do 
this  dilHculty,  which  militates  against  the  best  interests 
i  tillage  of  land,  such  means  of  regulation  ought  to  be 
3  will  either  cause  the  water  to  drain  off  more  slowly,  or 
)raplete  stoppage  of  all  flow  temporarily.  The  former  can 
:l  only  imperfectly,  because  in  the  end  all  the  water  not 
e  soil  is  removed  ;  in  the  latter  case,  however,  with  proper 
oisture  may  be  thoroughly  utilised  in  accordance  with  the 
the  soil  and  the  requirements  of  crops.  Drainage  can- 
ntrolled  effectively  with  open  ditches,  but  it  may  very 
done  in  case  of  under  drains  by  calculating  the  diameter 
in  pipe  on  the  basis  of  the  quantity  of  water  that  perco- 
igh  hard,  heavy  soil.  According  to  the  experiments  of 
r,  this  amounts  to  0*0008  cubic  metre,  or  0*8  litre  per 
d  hectare  (=0'56  pint  per  second  per  acre).  With  this 
and  starting  with  the  smallest  feasible  diameter  of  pipe 
1'6  in.),  the  drainage  system  may  be  so  constructed  that 
;  moisture  may  be  kept  in  the  soil  for  a  long  time.  This, 
lardly  answers  the  purpose,  since  the  humidity  of  the  soil, 
during  the  period  of  plant  growth,   cannot    be  fully 

Hence  it  is  recommended  that  open  ditches  be  provided 
i  dams,  and  drains  with  flood  gates,  by  means  of  which 
water  may  be  interrupted  either  partly  or  entirely,  as  the 
ay  require.  This  method  is  simple  and  easily  applied  in 
y  forms  of  drainage. 

igher   portions  of  a  dangerously  moist  field  should  be 

)r  grains  and  hoed  crops,  while  the  lower  parts  are  used 

which   possess  a  high  power  of  evaporation  (such  as 

Even  in  this  case,  however,  the  plants  will  suffer  if  the 
a  the  soil  exceeds  70  to  80  per  cent,  of  saturation. 
aaporary  pools  which  form  on  very  fine-grained  soils  during 
s  must  be  removed  either  by  direct  withdrawal  of  the 
Lter-furrows),  or  by  such  means  as  will  bring  about  a 
\  of  the  water  capacity  ;  in  other  words,  an  increase  in 
ty  or  an  increase  of  evaporation  from  the  soil.  In  the 
effoi-t  must  be  directed  principally  toward  producing  a 
ructure  through  cultivation  and  manuring,  as  suggested 
;e  hy  this  means  the  water-holding  capacity  of  the  soil  is 
id  percolation  promoted.  On  extremely  fine-grained  soils 
black  earth),  which  in  their  unmodified  condition  offer 
;st  resistance  to  the  passage  of  water  and  become 
r  moist  only  with  the  greatest  difficulty,  this  process  is 
ble  in  order  that  the  precipitation  may  be  of  any  use  at 
U.     A  favourable  TPpdification  of  the  water  capacity  ^nd 
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penetrability  of  such  soils  may  also  be  brought  about  by  admixtare 
of  soils  of  opposite  physical  characteristics,  as,  for  instance,  coarser 
grained  soil  (sand).  By  this  means  stiff  soils  are  rendered  more 
easy  to  cultivate,  and  are  more  readily  changed  into  a  condition  of 
separate  grain  structure. 

Enlarging  the  surface  of  evaporation,  as  is  done  in  ridge  and 
hill  culture,  is  another  means  of  preventing  harmful  accumulation 
of  water  in  soils.  By  this  means,  also,  a  portion  of  the  rain  water 
is  removed  from  the  reach  of  the  plants  by  flowing  into  the  furrows 
between  the  rows. 

Close  planting  also  assists  to  some  extent  in  i*educing  the 
moisture  in  the  soil  by  increasing  the  amount  of  water  drawn  from 
the  soil  by  the  crop. 

It  is  a  mistake  to  allow  wet  soils  to  lie  fallow,  especially  in  wet 
seasons,  because  the  conditions  in  fallow  soils  are  much  less  favour- 
able to  evaporation  than  in  cultivated  soils.  Allowing  soils  to  lie 
fallow,  however,  is  not  harmful ;  on  the  contrary,  it  may  be  useful, 
if  the  soil  during  a  previous  long  drought  has  become  dry  to  a  con- 
siderable depth. 

Lack  of  moisture  in  a  soil  may  bo  corrected  either  by  direct 
application  of  water  (irrigation)  or  by  increasing  the  absorptive 
power  of  the  soil.  Irrigation  is  to  be  recommended  in  all  cases  in 
which  the  water  supplied  by  precipitation  is  insufficient  for  the  pro- 
duction of  maximum  crops.  The  point  at  which  irrigation  becomes 
necessary  varies  in  different  localities  and  is  determined  by  the 
energy  of  evaporation,  the  water- holding  power  of  the  soil,  and  the 
distribution  of  precipitation.  In  the  warmer  climates  we  may 
assume,  as  a  rule,  that  when  precipitation  is  less  than  24  to 
28  in.  irrigation  is  required  for  maximum  crops,  while  in  colder 
localities  in  which  evaporation  is  less  rapid  and  crops  smaller,  on 
account  of  the  low  temperature,  the  limit  may  be  placed  at  about 
16  in. 

With  regard  to  the  treatment  of  soils  which  have  little  water 
capacity,  great  permeability,  and  favourable  conditions  for  evapora- 
tion, the  aim  should  be  mainly  to  keep  the  ground  water  at  a  proper 
level,  or,  if  this  is  not  possible,  to  increase  the  water  capacity  of  the 
soil.  The  latter  may  be  accomplished  by  admixture  of  fine-grained, 
earthy  materials  (clay,  loam,  and  marl),  or  by  increasing  the  per- 
centage of  humus  through  liberal  applications  of  manures  of  organic 
origin  (stable  manure,  peat,  &c,).  Another,  though  less  effective, 
means  is  rolling  the  soil,  provided  it  befollowed  at  the  beginning  of 
dry  weather,  by  harrowing,  hoeing,  <fec.,  to  reduce  evaporation. 

For  soils  of  small  water  capacity  such  operations  as  limit  evapora- 
tion as  far  as  possible  are  generally  recommended.  Too  frequent 
ploughing  of  the  soil  should  be  avoided,  and  ploughed  land  should 
be  harrowed  as  soon  as  dry  weather  sets  in,  to  reduce  the  surface  of 
evaporation  as  much  as  possible.  If  the  soil  becomes  too  hard,  as 
may  happen  as  a  result  of  violent  rains  or  of  rolling,  loosening  of 
the  surface  (harrowing,  hoeing)  is  of  great  advantage  in  reducing 
evaporation  and  thus  retaining  moisture  in  the  soil.    Furthermore, 
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ridge  calture  is  to  be  avoided,  since  in  this  case  evaporation 
iter  than  in  level  culture.  Close  planting  should  not  be 
Bd  for  the  same  reason.  Allowing  the  soil  to  lie  fallow  may 
in  the  stoi:age  of  moisture  in  the  soil,  but  it  is  recommended 
len  the  soil  is  dry  to  a  considerable  depth.  Finally,  mulching 
(ring  the  soil  with  a  layer  of  doad  vegetable  matter  (stable 
3,  straw,  <5w3.)  reduces  evaporation  from  the  soil  for  a  time  at 

Relation  of  Soils  to  Temperature. 

Bping  in  mind  the  great  influence  directly  and  indirectly 
I  by  the  temperature  of  the  soil  upon  the  growth  of  plants, 
kctical  agriculturist  will  endeavour  to  find  means  to  modify 
nperature  according  to  the  necessities  of  the  plants.  In 
climates,  naturally,  efforts  must  be  made  to  promote  a  rise  in 
ature,  while  in  warmer  regions  it  will  often  be  necessary  to 
i  in  the  opposite  direction.      la  what  ways   and   to  what 

the  temperature  of  the  soil  may  be  influenced  is  briefly  dis- 
below. 

the  cultivation  of  plants  which  furnish  products  of  high 
i  value,  such  as  vines,  fruit  trees,  &c.,  and  which  require  a 
high  temperature,  artificial  changes  in  exposure  or  inclination 
cing  south-west,  south,  or  south-east  exposure,  or  inclining  the 
►f  growth  more  directly  toward  the  south)  may  be  of  consider- 
mefit,  especially  in  cold  climates.  The  method,  however,  will 
iuctive  of  good  results  only  when  the  soil  contains  sufficient 
re,  because  only  in  that  case  is  the  higher  temperature  bene- 
md  the  increase  in  yield  sufficient  to  justify  the  outlay 
)d  to  make  the  change.  This  method  need  not  be  restricted 
f  lands  but  can  be  applied  to  level  soils.  Roof- like  elevations 
3  constructed,  with  broad  surfaces  facing  toward  the  south, 
tther  narrow  exposures  toward  the  north.  The  former  may 
ited  to  crops  that  require  considerable  warmth  (vines,  fruits, 
gus,  &c.),  and  the  latter  may  be  reserved  for  grass  or  such 
'orage  plants  as  require  less  heat.  This  method  is  not  adapted 
msive  field  culture  of  crops  furnishing  products  of  compara- 

low  market  value,  both  on  account  of  the  very  unequal 
1  of  the  plants  on  the  two  opposite  inclinations,  and  because 
nefit  derived  even  under  favourable  circumstances  would  not 

the  outlay. 

hilly  land  in  hot  climates  a  reduction  of  the  temperature  of 
il  may  be  necessary  on  steep  inclinations  facing  toward  the 
south-east,  or  south-west,  because  under  such  conditions,  not 

into  account  the  fact  that  the  moisture  is  generally  insuffi- 
lor  maximum  crops,  the  temperature  of  the  soil  frequently 
s  the  limits  for  the  perfect  development  of  plants.  Li  such 
he  construction  of  terraces  offers  special  advantages,  since  by 
aeans  the  temperature  of  the  soil  may  be  lowered  and  the 
ire  in  the  soil  regulated  in  accordance  with  the  ^eeda  of  the 
..  .  Another. Qommon  method  of  altering  the  exposure. of  the 
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soil  consists  in  the  construction  of  beds,  running  through  the  wl 
length  of  the  field,  and  separated  from  each  other  by  furrows. 
effect  of  this  arrangement  is  to  bring  about  a  more  rapid  removi 
water  from  surfaces  of  high  water  capacity,  but,  leaving  om 
account  the  fact  that  this  result  may  be  accomplished  by  sis 
means  (water  furrows),  the  process  in  question  has  the  disadvanj 
of  producing  unequal  heating  of  two  oppositely  inclined  surfa 
resulting  in  unequal  growth  of  the  plants  on  the  two  sides.  For 
reason  bed  culture  is  not  suited  to  fields  that  are  to  be  planted  i 
only  one  kind  of  crop.  In  such  cases  level  cultivation,  w] 
secures  a  higher  and  more  uniform  temperature,  is  decidedly  pr* 
able.  If,  however,  this  method  is  followed,  the  bed  should 
north  and  south  if  the  field  permits,  since  the  difference  in  temp 
ture  between  the  east  and  west  slopes  is  far  less  marked  than  i 
of  slopes  facing  north  and  south.  In  other  words,  the  disadvani 
of  unequal  heating  is  least  with  beds  running  north  and  south. 

An  excellent  means  of  raising  the  temperature  of  the  soil  is 
cultivation  of  plants  in  ridges  or  in  hills.  Soils  so  cultivated  h 
a  higher  average  temperature  during  the  growing  season  than  tl 
cultivated  level.  The  effect  is  of  longer  duration  in  ridge  cull 
than  in  hill  culture,  because  in  the  former  the  ridges  are  construi 
before  seed  time,  while  in  the  latter  the  hills  are  made  only  in 
more  advanced  stages  of  growth  of  the  plants.  For  this  rea 
ridge  culture  is  especially  suited  to  plants  which  require  a  consi< 
al)le  amount  of  heat  (maize,  sunflower,  beets,  &c.)  in  climi 
unfavourable,  as  regards  temperature,  to  the  growth  of  these  pla 
However,  this  is  true  only  for  regions  in  which  the  weather  in  spi 
is  not  too  cold,  for  the  plants  growing  on  the  top  of  the  ridges 
on  account  of  their  exposed  position,  more  easily  injured  by 
frosts  in  spring  than  those  planted  on  the  level  soil  and  hUled 
later.  As  a  general  rule,  both  these  methods  are  mainly  adaj 
to  such  soils  as  have  little  capacity  for  collecting  and  retaining  1 
(clayey  and  calcareous  soils),  and  which  are  also  apt  to  collect  ex 
give  quantities  of  water.  It  is  evident  that  the  increase  of  temp 
ture  due  to  ridge  or  hill  culture  is  of  no  advantage  on  soils  of  li 
water  capacity  and 'great  permeability  (sand)  when  precipitatio 
scanty.  Under  such  conditions  level  culture  is  to  be  preferred. 
should  be  remembered  when  ridge  or  hill  culture  is  used  that  rid 
running  nortli  and  south  are  of  higher  and  more  uniform  tempc 
ture  than  those  running  east  and  west. 

Regulation  of  the  store  of  water  in  the  soil  is  another  means 
modifying  the  temperature.  If  the  soil  is  wet,  elevation  of  temp< 
ture  is  brought  about  by  removal  of  the  excess  of  moisture.  '. 
proper  means  to  this  end  are  direct  removal  of  water,  lowering  wi 
capacity,  and  increasing  permeability  of  the  soil,  as  already 
plained.  That  the  desired  result  may  be  obtained  by  these  me 
has  been  proAed  by  various  experiments.  Another  means  of  cha 
ing  conditions  of  temperature  in  soils  is  intermixture  with  soils 
opposite  properties  as  regards  heat.  Admixture  of  sand  with  c 
or  earth  rich  in  clay  and  lipiestone  results,  under  normal  conditic 
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Lverage  increase  in  the  temperature  of  the  soil,  while  the 
I  process  produces  a  lowering  of  the  temperature  of  the  soil, 
oughly  intermixing  sand  and  humus  soil  a  soil  results  which 
heat  more  rapidly  and  to  a  greater  depth  than  is  done  by 
separately.  Increase  of  humus  in  mineral  soils,  as,  for 
>,  by  the  liberal  application  of  manures  of  organic  origin, 
3  extremes  of  temperature. 

thus  see  that  not  only  the  structure  of  the  soil  but  also  its 
kture  may  be  affected  by  mechanical  means.  Change  from 
5  grain  structure  to  crumbly  structure  generally  improves, 
to  a  small  degree,  the  heat  conditions  of  a  soil,  principally 
cing  evaporation.  Rolling  the  soil  is  more  effective  because 
ases  the  conductivity  of  the  soil  for  heat  and  therefore, 
lormal  conditions  of  weather,  raises  the  temperature  of  the 
Lioosening  the  surface  of  the  soil  by  harrowing,  hoeing,  <fec., 
on  the  contrary,  in  a  decrease  in  the  temperature  of  the 

cjovering  the  ground  with  dead  matter  (mulching)  the  tem- 
e  of  the  soil  is  increased  or  decreased  according  to  the 
•ur  of  the  covering  toward  heat.  If,  for  example,  a  thin 
:  black  material  (coal  dust,  black  clay  slate,  &c.)  is  spread 
le  soil,  the  temperature  of  the  soil  rises  to  a  considerable 

and  crops  on  soils  so  treated  are  accordingly  benefited, 
^h  this  process,  for  evident  reasons,  is  not  applicable  to  culti- 
on  a  large  scale,  still  with  delicate  plants,  especially  in  horti- 
.  it  may  be  used  to  advantage.  Spreading  a  layer  of  sand  or 
over  humus  soils  causes  a  rise  in  the  temperature  of  the 
ind  wholly  or  partially  prevents  the  frequent  night  frosts 
>ccur  during  spring  in  such  soils. 
Iching  with  dead  organic  matter  (stable  manure,  straw,  <kc.) 

used  to  lower  the  temperature  of  the  soil  during  the  warm 

of  the  year.  By  the  same  means  the  influence  of  the  tem- 
e  of  the  air  is  diminished,  and  the  soil  protected  from  all 
ire  changes  in  temperature.  This  is  due  to  the  fact  that  all 
^terials  mentioned  are  poor  conductors  of  heat.  Allowing 
nanure  to  remain  spread  out  during  the  warm  months  on  the 

of  the  soil  for  some  time  before  it  is  worked  into  the  soil 
ifavourably  affect  the  moisture  of  the  soil.  In  the  colder 
.  of  the  year,  however,  it  may  be  beneficial  on  account  of  its 
ce  in  raising  the  temperature  of  the  soil.  Under  such  con- 
however,  the  covering  of  manure  may  exercise  a  harmful 
ce  on  fine-grained  clay  soils  rich  in  humus  by  preventing  the 
Qg  effect  of  frosts,  which  is  so  important  for  such  soils, 
lial  results  may  be  obtained  by  thinly  spreading  a  mulch  in 
3  fall  over  fields  occupied  by  perennial  forage  plants,  thus 
ing  the  plants  against  low,  and  especially  changeable  winter 
fttures.  As,  however,  such  a  covering  retards  warming  of 
,  the  undecomposed  remains  of  the  mulch  should  be  removed 

as  the  temperature  begins  to  rise  in  the  spring. 
$ping  in  mind  the  fact  that  covering  the  soil  in  this  maniier 
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retards  warming  in  spring,  this  practice  may  also  be  utilisi 
retard  the  blossoming  of  fruit  trees,  thus  diminishing  or  prevez 
damage  from  late  frost.  If  the  gr  ound  surrounding  the  trni 
covered  in  spring  with  a  heavy  lay  er  of  straw,  the  temperatu 
kept  low  and  in  consequence  the  amount  of  water  received  t\w 
the  roots  is  small,  so  that  the  development  of  the  leaves,  and  es 
ally  the  blossoms,  is  retarded  for  several  weeks,  or  until  the  or 
of  reproduction  are  then  in  little  danger  of  freezing. 

Finally,  the  practice  of  keeping  fields  fallow  {i.e,,  without  ci 
is  a  means  of  increasing  the  temperature  of  the  soil  during 
warm  season.  When  the  rise  in  temperature  is  accompanied  I 
increase  in  the  water  content  of  the  soil  decomposition  of  or| 
materials  is  promoted,  and  a  greater  or  less  quantity  of  plant 
is  stored  in  the  soil.  The  only  danger  is  that  in  permeable  soiL 
plant  food  may  be  leached  beyond  the  reach  of  the  plants  by  h 
rains. 


RECENT  AGRICULTURAL  INVENTIONS. 

Zfe  subjects  oj  Applications  for  Patents  from  March  12 
to  June  2,  1900, 

N.B.^Where  the  Invention  is  a  communication  from  abroad,  the  na 
the  Inventor  is  shown  in  italics,  between  parentheses,  after  the  name  c 
applicant. 

Agricultural  Kachinery  and  Implementiy  fto. 


No.  of 
Application.    Kune  of  Applicant. 
Year  1900. 

4780  FISCHBR,  A.  T.   . 
4830  Bbawn,  J.  . 
4862  HORNSBY,  J ,  &  ors.    . 
6058  Fbobebt.  E.  a.  . 
5103  Habhs,  H.,  &  anr.      . 
5261  House,  J.,  &  anr. 
5371  Batteesby,  R.  . 
5411  Mabsh,  J.  . 
6112  Holme,  T. 
6365  Eelsey,  G. 
6397  Smyth,  J.  J. 
6501  Smith,  A.  G.      . 

6604  GiFFOBD.J. 

6653  Bamfobd,  S.  B.  . 
6868  McLean,  P. 
6983  Kbbb,  T.     .        .        . 
6989  Bbown,  p.  S.  &  anr. 
7054  Platt.  F.  S.       . 
7160  Schmolzeb,  K.  . 
7216  Wibchblt,  W.  &  anr. 
7318  Fligh,  F.  &  anr. 
7861  Black,  A.  . 
7574  Brand,  P.,  &  anr. 


Title  of  Inrention. 

ColtivatoTs,  harrows  and  hillera. 
Combined  potato-raiBer  and  plough. 
Plough  coulters. 
Ploughs. 

Potato-harvesting  machine. 
Treating  hops. 

Digging  and  separating  potatoes. 
Machine  for  making  holes  for  planting. 
Spreading  liquid  manure. 
Chaff-cutting  machinery. 
Distributing  manure. 
Manure  distributor. 
Implement  for  gathering  hay. 
Chaff-cutting  machines. 
Housing  and  diying  cut  crops. 
Potato  diggers. 

»»  »» 

Planting  potatoes. 
Scythes. 
Manure  drill. 

Automatic  sowing  machine. 
Revolving  «ulky  hay  rake. 
Cutters  for  hand- worked  rei^ng  mftefaifle& 
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n.    Name  of  Applicant. 

ALL,  J.      ■  • 

OHRNEBT,  A.     . 

&IGE,  W.  R.  . 
ABKIN,  J. 
NTROBUS,  A.  . 
[EADOWS,  W.  G. 
IVSEY,  A.  M.  . 
TAN  FORD,  C.  M. 
USSEMBIB,  H.  . 
BIFFIN,  H. 

EiSTOw,  C.  &  ors. 

^HITBBCK,  V.  A. 

LSTOCK,  M.  &  anr. 

tUELING,  W.  W. 


Title  of  InrentioD. 

.  DIbbing  machine. 

.  Cleaniog    and   sorting   device   for   threshing 
maclUnes. 

•  Distributing  manure. 
.  Potato  diggers. 
.  Potato-planting  machine. 
.  Twin  plough. 
.  Botary  root  thinner. 
.  Threshing  machines. 
.  Mowing  machines. 
.  Haymaking  apparatus. 
.  Seed-sowing  apparatus. 

•  Hilling  com  or  potatoes. 
.  Potato  lifting  and  cleaning  machines. 
.  Combined  rake,  seed  drill,  and  hoe. 


Stable  Utenfils  and  Fittings— Eorse-thoei,  dec. 


lOABD,  P.  A.        , 

'BivETT,  A.  &  anr.    , 

lOBRISON,  A.  8. 

,AKE,  H.  H.  (Budd 
JDoble  Tyre  Ct'., 
U.S.A,)    . 

Jest,  L.  C. 

^ON  Tebu,  p.     . 

ruRNEB,  S.  G.    . 

Jailey,  C.  I.  C. 

JROWN,  W. 
lOLBY,  F.  W.      . 
!AVILL,  C. 
lUDSON,  H.  R.    . 
iUSSELL,  J.   F.-M. 
IDK1N3,  W.  W.   . 

>SBOBN,  J.  H.  &  anr. . 
JuiR,  A.  N.  B.  . 

iViLLIAMS,  W.  O. 
)EITZ,  B.     . 
^BOOEES  A.         G. 

iDraper,G.,U.SA.) 

3IBCH,  J.  H.         . 
rULIEN-PlK^ON,  C.  E. 

roDD,  H.  L.,  &  anr.    . 
tBUQGEN,  a.  L. 
roNEs,  C.  D.  M.  (Jones, 
R.  G„  India.) 

^ELDEN,  W. 

?ABKES    &    GNOSILL, 

Ltd.,  k.  anr.     . 

JQUIER,  J.  W.      . 
5TE ADMAN,  T.    . 
A'AITE,  W. 
JBEIDEBHOFF,  O. 
?AAR,  H.      .• 

Albert  F. 

DH  IS  WELL,  W.    . 

!(XTHN,  J.  H. 


Nosebag. 

Soughing  plate  for  horse-shoes. 

Horse-shoe  pads. 


Horse-shoes. 

Nosebags. 

Halter. 

Securing  and  retaining  traces. 

Nosebag. 

Baddies. 

Horse-shoes. 

Non-slipping  horse-shoe. 

Harness. 

Hames. 

Spring  hame-hook. 

Horse-shoes. 

Kneecap. 

Horse-shoe  pad. 

Horse  clothing. 

Horse-shoes. 

Horse-collar. 

Nose-bag. 

Neck-yokes  and  Tehicle-pole  connections. 

Safety  attachment  for  stirrup-leathers. 
Horse-shoes. 

Top-staples  for  collar  hames. 

Horse  lawn-mowing  machine  boots. 

Pneumatic  horse-collar. 

Nose-bags. 

Stirrups. 

Cushion  horse-shoes. 

Horse-shoes. 

»♦         >» 
Horse  shoe  pads. 
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Xo.  of 
A  [>  i)licatioa.    Name  of  Appl  icant. 
^t-ar  1900. 

10102  TOLLEY.H. 
10151   BlSBVABD,  P.  L. 


Title  of  iQTentkni. 


.  Shields  for  collars. 
.  Bits. 

Dairy  Utennliy  tuy 


4636  flTBVBKS,  F.  T. 
5342  Evans,  A.  O.      . 
5566  Alexander,  fL  anr.   . 
6633  BAflS,  T.  A. 
6043  Andbbsbn,  p.    . 
6290  KiNGSLST,  B.      . 

6887  Marks,    B     C.     R  , 
Strauss,  K,  U.SA.. 
6896  Meredith,  A.  P. 
8499  Horn.  J.  K.  &  ors.     . 
»950  Feldmeibb,  H. 


Fastening  for  milk  chum. 

Wheeled  travelling  milk  cin. 

Milk  cans 

Attaching  milk  cans  to  doors,  kc 

Milking  machines. 

Charns. 

Modification  of  milk. 

Milk  chums. 

Cutting  butter. 

CDmbined  chum  and  batter  worker. 


Poultry 

4706  Woods,  C.  &  H.  . 


4BH6  QBORGB.  J. 
5614  Lbko,  E.  p. 
6006  MONDHEIM,  H. 
6507  Lyons,  A.  &  ors. 
6835  Dandison,  p. 
73K2  Lyons,  A.  &  J. 
7510  Miles,  C.   . 

9945  Bob,  C. 
10024  Hateley,  a. 


5202  ASHTON,  W.  M. 

8752  RlPPBBT,P. 
10107  Martin,  A. 
10149  Haoyi-Ristic, 
anr. 


S.    & 


and  Oame,  fto.,  Applianeai. 

.  Nonspillable  drinking  fountain  for    tra 

poultry  and  pigeon  baskets. 
.  Incubators. 

.  Foster-mother  for  chickens. 
.  Testing  eggs. 
.  Incubators. 


.  Electrically-governed    feeding   and    d 

appliance. 
.  Poultry.  &c..  brooders. 
.  Feeding  and  drinking  fountains. 

Xisoellaneons. 

•  Device  for  holding  sheep. 
.  Preserving  stable  manure. 
Clipping  and  shearing  apparatus. 


Improved  fodder. 


17 umbers  of  Speoifications  relating  to  the  above  subjects  ptib 
since  March  10,  1900.  > 

(Price  Sd.  each  copy.) 

Specifications  of  1899. 

3C51,  5222,  7368,  7499,  885Q,  9494,  9495, 10326, 10343,  10363,  10539, 
10727,  11252,  11694,  11706,  11972,  12041,  12205,  12257,  12370, 
12773,  13519,  13693,  13803,  14132,  14383,  14460,  16299,  15674. 
22901,  25126,  25471,  25501. 

Specifications  of  1900. 

433,  485.  801,  2369,  2380,  2792,  2939,  3076,  3190,  3426.  3538,  4197,  43» 
5103,  6378,  5522,6566,  5615,  6740,  5868,  6474,  8035, 

1  Copies  may  be  obtained  at  the  Patent  Office  (Sale  atid  Store  I 
Quality  Court,  Chancery  Lane,  London,  E.G. 
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THE    YORK   MEETING,    1900. 

ition  occupied  by  Newcastle-on-Tyne  since  1887  as 
3ntertained  the  Royal  Agricultural  Society  on  three 
occasions  is  no  longer  unique,  for  it  is  now  shared 
ty  of  York.  The  Newcastle  Meetings  took  place  in 
64,  and  1887,  and  the  York  Meetings  in  1848,  1883, 
0,  the  last-named  being  the  Society's  Gist  annual 
)n.  Before  the  recent  Show  the  counties  of  York  and 
r  had  each  received  the  Society  five  times,  but  with 
ting  of  1900  Yorkshire  is  brought  to  the  front  as 
velcomed  the  Society  within  its  spacious  borders  as 
six  times,  which  represents  on  the  average  one  Meeting 
ie.  Subjoined  are  a  few  details  concerning  the  six 
e  Meetings : — 


Nnmber 

Place  of 
ICeetinf 

President 

Enttidfl 
of  Live 
Stock 

718 

of  Imple- 
menta 

separately 
cata- 
logued 

1,508 

Persons 
paving  for 
Acuniaidon 

York 

Earl  of  Yarborougli 

LeedB 

Earl  of  Fowls 

1,027 

5,4ft8 

146J38 

Hull 

Earl  Gathcart 

1.146 

6.fi34 

104,722 

York 

Duke  of  ItichmoDd  Sc  Gordon 

1,658 

6,058 

128,117 

oncaster 

Earl  of  Ravensworth 

2,221 

5,347 

111,500 

York 

H.R.H.  the  Prince  of  Wales 

1.997 

4,933 

87,511 

The  Show  Ground 

ity  of  York  is  fortunate  in  having,  within  easy  distance 
3ndid  railway  station,  so  extensive  an  area  of  level  old 
nd  as  is  embraced  by  the  famous  Knavesmire,  in 
XI.  T.S. — 43  ^  K 
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returning  to  which,  after  an  interval  of  17  years,  the  S 
was  practically  taking  up  again  its  old  ciuarters.  The  i 
is  true,  lacked  the  picturesque  charm  which  added  so  mi 
the  attractiveness  of  the  Showyards  at  Mote  Park,  Maic 
and  Four  Oaks  Park,  Birmingham,  in  the  two  preceding 
]iut  it  lent  itself  eminently  to  the  purpose  for  which 
required,  and  the  effective  manner  in  which  the  groun 
laid  out  called  forth  general  approval.  The  main  featur 
be  readily  grasped  from  an  examination  of  the  plan  at  pp. 

Entries. 

In  the  accompanying  table  are  set  out  the  entries  i 
year's  Show,  and — for  comparison — at  the  Show  of  th 
preceding  years.     The  entries  of  horses  and  sheep  at  Yo 


Nwnther  of  Entries  at  the  last  Ten  Country  Meetings  (1891- 


Number  of 
Animals  or 
Pens  entered 

York, 
1900 

696 
687 
614 

1,997 

Maid, 
stone, 
1899 

4S4 

683 
631 
147 



1,885 

Birming- 
ham, 
1898 

Man- 
chester, 
1897 

Leices- 
ter, 
1896 

Darling- 
ton, 
1896 

Cam- 
bridge, 
1894 

617 

6S9 
688 

Chea- 
ter, 
1893 

Horses       . 

Cattle 
Sheep* 

rigs  . 

709 
793 
6S4 
198 

981 
821 
701 
185 

594 
594 
661 
144 

ilii 

609 
758 
831 

lei 

1 

Total  . 

2,333 

8,688 

1,888 

1,703 

1,864 

t,05» 

Potdtry     .       . 

629 

669 

964           867 
635            716 

901 

769 

705 

836 
957 

Prodnoe    . 

628 

6S5 

574 

476 

638 

Shedding  in  Im- 
plement Yard 

(ill  feet)  [ezclu- 
Bive  of  open- 
ground  space] 


Ordinary  . 

Machinery  in 
motion 

Special  Shed- 
ding(includ- 
ing  seeds, 
models,  Ao.) 


Total 


York. 
19i0 


No.  of  Imple- 1 
ment  Stands  j 


ft. 
9,454 

2,517 


14,772 


412 


Maid- 
stone, 
1899 


ft. 
7.465 

8,192 


8,663 


Binning 

Man. 

cliester. 

1898 

1897 

ft. 

9,350 
3,239 


2,908 


1S,S00 


396 


ter, 
1896 


ft.  I      ft. 

9,320  8,606 

3,334  8,738 

8,878  8.698 


15,491       16,538    ;  13,930      12,697       13,408 


Darljng- 

Cam- 

Ches- 

Um, 

bridge, 

ter. 

1H96 

1894 

1893 

ft. 

ft. 

ft. 

7,628 

8,436 

8,610 

2,718 

2,639 

3,311 

2,361 

8,488 

2,197 

608     !       489  450     '       393  448 


13,018 


408 


I 


Including  62  entries  of  goats  in  1897,  and  14  In  1898, 
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liave  been  fewer,  and  those  of  cattle  more  numerous, 
iihe  last  Yorkshire  Meeting,  held  at  Doncaster  in  1891. 
nee  of  pigs  was  due  to  the  operation  of  the  Swine 
jgulations  of  the  Board  of  Agriculture  (see  Appendix, 
).  The  space  allotted  to  implements  was  above  the 
of  recent  years. 

1883  AND  1900— A  Comparison. 

totals  of  entries  at  the  last  two  York  Meetings  are 
1  the  table  below.  The  largest  increase  in  the  live- 
3tion  in  1900  was  under  the  head  of  sheep.  No  pro- 
as made  for  poultry  in  1883. 

Comparison  of  Entries  at  the  Ttvo  York  Meetinga^ 
1883  and  1900. 


Section 

1883 



611 
462 
412 
2jO 

125 

Dt  stands  . 

401 

1900 


696 
687 
614 


629 
528 

412 


Inoreoae  ( + )  or 

decrease  ( — ) 

In  190U 

4-  85 
+  225 
+  202 
-2(J0 

"^    +629 
-^403 


+   11 


acre  detailed  comparison  of  the  entries  at  the  two 
9  of  1883  and  1900  is  afforded  by  the  table  on  p.  109. 
en  that  the  total  prize-money  offered  for  livestock, 
and  produce  this  year  amounted  to  6,620Z.,  or  about 
nore  than  in  1883.  The  only  noteworthy  difference  in 
ie  section  is  the  greater  sub-division  of  the  pony  classes, 
provdsion  made  for  Polo  ponies  this  jear.  The  Long- 
ighland,  Guernsey,  Kerry,  and  Dexter  breeds  of  Cattle 
^lace  assigned  to  them  in  the  Catalogue  of  1883.  The 
Kentish,  Devon  Longwoolled,  Somerset  and  Dorset 
Herdwick,  and  Welsh  Mountain  breeds  of  Sheep  were 
I  absent  in  the  earlier  year.  A  coincidence  that 
ted  a  pleasant  link  between  the  two  York  Meetings  may 
d  in  the  circumstance  that  Mr.  S.  P.  Foster,  who  was 
Steward  of  Live  Stock  in  1883,  officiated  again  in  that 
in  1900. 

Produce  section  in  1883  comprised  merely  two  classes, 
e   was   for  a  half-hundredweight  of  Yorkshire  Cheese 
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of   any    make,    and    the    other    for    six    pounds    of 
Butter.     This  year's  classes  are  referred  to  in  detail  at  p, 
Hives  and  Honey  were  represented  in  1883,  but  not  Cidc 
Perry. 

In  the  Implement  Department  in  1883  a  prize  of  50 
oflTered,  and  awarded,  for  the  best  equipped  dairy,  suitab 
not  more  than  twenty  cows.  Nine  Silver  Medals  were  aw 
for  new  implements  ;  they  were  given  for  (1)  butter  worke 
table  combined,  (2)  straw  trussing  machine,  (3)  straw  yea 
machine,  (4)  steam  plough,  (5)  wire  rope  for  steam  cultiv 
(6)  horse  hoe,  (7)  com  screen,  (8)  threshing  machine 
dredger. 

At  this  year's  Meeting  two  Silver  Medals  were  aw; 
for  appliances  which  are  described  in  the  Report  at  p. 
There   were    also    trials   of    horse-power    cultivators    (s< 
461),  self-moving  steam  diggers   (see   p.   443),   and    mi 
machines  (see  p.  466).     A  prize  of  20Z.  was  offered  for 
shearing  machines  to  be  driven   by   power   other  than 
power,  and  a  prize  of  lOl.  for  sheep  shearing  machines 
driven  by  hand  power.     The  Judges  in  this  competition 
submitted  the  following  report : — 

In  reporting  upon  the  Sheep  Shearing  Machines  at  York»  we  wen 
disappointed  at  the  shortness  of  Entries,  only  three  Exhibitor 
peting — namely,  Messrs.  Burgon  &  Ball,  Ltd.,  Sheffield ;  Messrs.  Bur 
sons,  Ltd.,  Birmingham  ;  and  the  Barton -Gillette  Horse-Clippin 
Sheep-Shearing  Go.,  Ltd.,  London. 

After  carefully  examining  and  testing  the  three  machines  used  by 
we  had  no  hesitation  in  awaraing  the  priro  to  No.  4783  (Barton-Gillett 
the  simplicity  of  construction  and  working  power  placing  it  consid 
ahead  (at  any  rate,  from  a  farmer^s  point  of  view)  of  any  other  en 
This  machine  was  exhibited  last  year  at  the  Maidstone  Meeting,  wfc 
clippers  received  the  award  of  a  Silver  Medal. 

The  ingenious  arrangement  of  the  chain  gear,  so  well  protcci 
flexible  wire-tubing,  does  away  with  any  inconvenience  in  usin 
machine. 

Although  the  actual  time  taken  for  the  shearing  of  a  sheep  exceed 
a  few  seconds  that  of  other  machines,  the  bruising  and  snipping  were 
less,  this  latter  being  a  great  consideration. 

With  regard  to  the  hand  power  machines,  we  do  not  think  thai 
acquisition,  as  they  require  two  men  to  do  the  work  of  one,  and  evei 
they  entail  very  hard  work  for  the  one  at  the  wheel,  either  by  h 
treadle.  In  our  opinion,  the  principal  value  of  Sheep  Shearing  Macb 
that  several  can  he  worked  on  the  same  shafting,  and  thus,  when  sb 
is  done  on  a  large  scale,  a  great  saving  of  time  and  labour  is  effected. 

The  Show. 

The  Implement  Yard  alone,  including  the  Dairy,  was 
to  the  public  on  Saturday,  June  16.  At  the  Dairy  Miss  1 
commenced  a  series  of  demonstrations  which  were  repeats 
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COMPARATIVB  STATEMENT  OF  ENTRIES,  Ac., 
At  thb  Two  Mbbtisos  hud  at  YORK  in  1883  and  1900. 


1883    (Jxay  14-20) 

1900 

(June  16-22) 

I>FLnEHT.{ 

Stands 401        .        . 

PrUei  offered                             £ii5 

. 

412 
£200 

1888 

1900       1 

1888 

1900 

HORSBB, 

1               Shkbp, 

Gattlb 

Oaaaea 

Bntriefl 

daaaoB 

Bntries'             ^^^°^^" 

Glasses  Entriea 

Glasses 

Entries 

;8HESP:— 

E0S8E8:— 

l|                          PrUei    . 

._ 

s,m 

— 

£i,<3«5 

PfUei    . 

.« 

&ijm 

_ 

£,2,605    Leicester       .       ,       . 

8 

44 

41 

Hnnten 

11 

2-4M> 

12 

154       Ootswold       .       .       . 

8 

23 

22 

Hacks 

— 

— 

1 

8       Lincoln.       .       .       . 

8 

21 

56 

CleTdBDd  Bftjv. 

}  » 

«l 

8 

42       Oxford  Down 

8 

23 

36 

Ootoh  Hones     . 

8 

68        Shropshire     . 

8 

181 

105 

Haeko^e  . 

9 

79 

14 

8 

64 

79 

Fbnies        .       . 

4 

S4 

4    ;      41    1   Hampshire  Down . 

3 

25 

64 

Monntain,   *<&,  1 
Pooies     .       i 

4          o,       Suffolk  .... 
*    t      "       Border  Leicester  .       . 

— 

_ 

32 

!     8 

14 

53 

FoloPbnlea 

— 

— 

!        8 

17 

35 

Huneai  Hones  . 

2 

17 

S          31    .    Kentish.       .       . 

_ 

18 

Sbin.        .       . 

6 

76 

f          76    1    Devon  Long  Woolled   . 

1    

__ 

8 

G^eKlale.       . 

6 

67 

6    I      80    ,   Somerset  and  Dorset    . 

— 

.. 

6 

flnflolk 

» 

26 

6          45        Cheriot. 

3 

14 

17 

Agricnltanl       ) 

Black  Faced  Mountain 

3 

19 

23 

and  Bcaogbt 

8 

44 

6    >      33        Herdwick      .        .       . 

— 

_ 

6 

Honea     .       ) 

Welsh  Mountain  .       . 

— 

— 

14 

Other  Long  Woolled     . 

2 

8 

— 

— 



-    

n      Short      .. 

2 

9 

— 

— 

Total  for  H0BSB8 

59 

611 

85         696 

ToUlforSHBEP  . 

37 

412 

68 

614 

PIGS:—                    1 

~~,             i                            PriMet    .  ,      — 

tzm 



£396' 

CATTLB:— 

i    Large  White,  dec. . 
1             i   Middle     „    .       .       . 

4 

1         4 

33 
23 

Frites    . 



£2,056 

—    |£/,7«|   8°»a'l       „     .        .        . 

;      4 

36 

— 

Shorthorn  .       . 

9 

185 

7    '    162    '   Berkshire      .       .        . 

4 

66 

— 

Hereford 

8 

47 

7    !      56    :   Tamworths  {Set  Other   Breedn) 



4           — 

Deion.       .       . 

4U 

6    '      S3        Large  Black    „        „ 

_ 

BlUMX           .          . 

80 

5    1      25        SmaU  Black  ...          4 

33 

— 

— . 

Looghom   . 

— 

— 

2            8    '   Other  Breed  ....        4 

9 

— 

— 

Welsh.        .       . 

8 

5    ,      2d     '                                           ! 

BedPtoUed  . 

86 

S4 

GaQoway    . 

J 

83 

22 

Jl     ,         Total  for  PIGS 

21 

200 

22 

— 

24     1                     "^ 

HlgUaiMl    .       . 



— 

40    ' 

Classes 

Entries 

Classes  Entries 

Arrablze     . 
Jersey. 

16 
75 

9   1  TOTAL  FOE  STOCK  '   180 

121 

1686 

247  1  1,997 

Guernsey    . 

— 

— 

5          65                                         -         

_ 

Kerry. 

Deiter         .        . 

"~ 

~" 

2        iJ     POUITBY:— 

IMfiyOaUle 

S 

21 

1     1      11      ;    Prizet  .        .        .        .         — 

— 

—        Z27i 

!                  Entries        .       .       .        — 

""• 

98    ,    629 

PEODUCE:— 

I 

Total  tor  CATILE 

60 

462 

72         687          Prizes  .... 

_ 

£,45 

__       £2flJ 

1     Entries        .       .       .  i      H 

125 

44     ;     528 

Onnd  Total 
II?B8T0GK,  F 

■  for 
OITLTl 

IT. 

1883    .    191  ClasiOf    .    1810  Entrlei     . 

£5, 

630>Priie8 

ndPBODi 

aos 

i9 

m  . 

3S9 

.    9,152, 

11 

£6, 

620^ 

•• 

'  5o  exhibition  of  Pigs  on  account  of 
■  InolBdlng  £800  for  Farm  Prises. 


Swine  Fever  Order  of  Board  of  Agriculture. 

"  Including  £82  offered  for  Horae-Shoeing  Frizes, 
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each  day  of  the  Show.  The  judging  of  the  produce  classes 
— butter  and  cheese,  cider  and  perry — took  place  on  this  day, 
when  the  awards  were  published. 

Divine  Service  was,  as  usual,  held  in  the  large  tent  on  the 
Show  Ground  on  Sunday  morning.  The  sermon  was  preached 
by  the  Bishop  of  Richmond  (the  Right  Rev.  John  J.  Pulleine, 
D.D.)  from  the  text,  St.  John  vi.  12— '*  That  nothing  be 
lost." 

Monday  was  an  exceedingly  busy  day.  The  Stewards  and 
the  Judges  of  live  stock  assembled  in  the  large  tent  at  8.30  a.m., 
where  they  were  briefly  addressed  by  Mr.  Percy  Crutchley,  the 
Honorary  Director.  Judging  commenced  at  once  in  the  various 
stock  rings  and  elsewhere,  but  it  was  not  till  a  late  hour  in  the 
evening  that  the  final  awards  were  announced.  On  this  and  the 
following  days  the  milking  machines  entered  for  competition 
were  shown  at  work.  There  were  also  commenced  the  lectures 
on  bee  management  and  demonstrations  of  bee  driving. 

The  Prince  of  Wales,  as  President  of  the  Society,  visited 
the  Show  on  Tuesday,  and  presided  at  the  General  Meeting 
of  Governors  and  Members,  a  report  of  which  is  given  in 
the  Appendix  (p.  civ.).  The  Duke  of  York  was  also  present, 
and  their  Royal  Highnesses  remained  on  the  ground  many  hours, 
and  inspected  nearly  everj^  department  of  the  Exhibition.  In 
the  Great  Ring  a  morning  parade  took  place  of  cattle  and  heavy 
horses,  followed  by  an  afternoon  parade  of  hunters,  hackneys, 
and  other  light  horses ;  these  parades  were  repeated  on  the 
succeeding  days.  On  Tuesday  and  each  subsequent  day  the  band 
of  the  Queen's  Own  Yorkshire  Dragoons  played  selections  of 
music,  the  programme  of  which  was  printed  in  the  Catalogue. 

Thursday  was  in  many  respects  the  most  interesting  day  of 
the  Meeting,  for  the  Show  was  graced  by  the  presence  of  the 
Prince  and  Princess  of  Wales,  the  Princess  Victoria  of  Wales, 
and  the  Duke  of  York.  Their  Royal  Highnesses,  who  met  with 
a  most  cordial  greeting  from  visitors  to  the  Show,  were  received 
by  the  Honorary  Director  and  the  Council,  who  had  assembled 
in  front  of  the  Royal  Pavilion  at  the  middle  of  the  Showyard. 
After  witnessing  a  parade  of  prize  animals  and  the  judging  of 
Draught  Horses  (which  took  place  on  this  day),  and  inspecting 
some  of  the  principal  features  of  the  Show,  the  Royal  party 
drove  away,  having  been  on  the  ground  nearly  three  hours. 

The  Weather. 

A  considerable  quantity  of  rain  had  fallen  in  the  neighbour- 
hood up  to  the  eve  of  the  Show,  but  the  opening  day  (Saturday) 
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lot  and  brilliant  throughout.  This  type  of  weather  coq- 
3  till  Monday,  the  heat  of  the  greater  part  of  that  day 
'  excessive.  As  the  afternoon  advanced  the  sky  clouded 
and  there  was  a  rapid  decline  in  temperature  that  proved 
Eicceptable  after  the  sweltering  heat.  The  succeeding  days 
all  bright  and  pleasant,  the  more  so  that  whilst  there  were 
^f  rain  every  night  there  was  genial  sunshine  in  the  inter- 
g  hours  during  which  the  Show  was  open.  Few  Meetings, 
d,  have  been  better  favoured  in  the  matter  of  weather. 


The  Attendance. 

he  8ho\v  was  accompanied  by  all  the  features  that  are 
ly  regarded  as  sufficient  to  ensure  a  large  attendance  of 
general  ])ublic.  York  is  one  of  the  most  conveniently 
sible  of  railway  centres,  and  there  is  a  very  large  popula- 
vithin  moderate  radius.  The  Showy ard  was  at  an  easy 
ice  from  the  railway  station,  and  that  important  element 
leather  was  on  its  best  behaviour.  Withal,  however,  the 
^gate  attendance,  amounting,  as  shown  in  the  subjoined 
,  to  87,511,  must  be  pronounced  as  most  disappointing. 
the  exception  of  the  total  at  the  Maidstone  Meeting  in 
receding  year,  the  York  total  is  the  lowest  recorded  since 
Leading  Meeting  in  1882.  During  the  last  40  years — ^that 
ice  1860 — there  have  only  been  eight  Meetings  at  which 
ggregate  number  of  visitors  was  less  than  at  York.  The 
e  who  paid  for  admission  on  tiie  two  half-crown  days 
)ered  only  23,GG5,  a  total  less  than  that  recorded  on  one  of 
alf-crown  days  at  Darlington  in  1895.  Again,  the  total 
dance  of  87,511  at  York  fell  short  of  the  number  on  one 
ilone  of  the  Nottingham  Meeting  in  1888,  when  88,832 
ns  paid  for  admission  on  the  first  shilling  day.  The 
►rs  who  paid  one  shilling  i'or  admission  at  York  numbered 

of  Paying  Visitors  at  the  last  Ten  Country  Meetings  (1891-1900). 


Moid-  '  Binn-       'S\t\n-     Lelces-  Darling-'   Cam- 
stone,    inghanii  cliester,      ter,         ton,       bridge,  | 
1809         1898         1897         1896         1895     '     1894     i 


268  — 
2,46^  1  _4^17 
10,492  22.418 
22,317  21.473 
49.01^  73.119 
13,78^,  73,802 


17S  574 

l,8lll  I     2,172 
17,409  I    12,046 


21,735  I 

80,602 

24,558 

I     -- 


24,942 
43,073 
17,503 


68,676  !    98,277    217,980*1146,277    100,310 


260 
1,879 
13.162 
17,890 
63,981 
14,496 


111,658 


Ches- 

War- 

Don- 

t«r, 

wick, 

caster, 

1893 

1882 

1891 

299 

266 

844 

2,397 

8.570 

2,681 

20,959 

16,598 

12,331 

19,034 

15,779 

18,530 

59,555 

86,448 

57,580 

18,664 

23,801 

20,084 

115^908 

96,462 

111,500 

'  Including  22,621  uu  the  sixth  day  (li.)- 
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01,450,  a  total  which  falls  below  that  recorded  on  only  < 
the  shilling  days  at  Cambridge  in  1 894,  at  Leicester  in 
and  at  Manchester  in  1 897.  It  should  be  mentioned  th 
Yorkshire  Agricultural  Society,  instead  of  joining  hands 
the  Royal  Agricultural  Society,  as  on  former  occasions,  h( 
annual  show  at  Doncaster,  a  few  weeks  after  the  York  Me 
The  attendance  at  Doncaster,  however,  like  that  at  York,  j 
disappointing. 

Exhibition  of  Zebra  Hybrids,  &c. 

At  this  stage,  reference  may  appropriately  be  made 
display  of  Zebi'a  Hybrids,  &c.,  sent — for  exhibition  onl 
Professor  J.  Cossar  Ewart,  F.R.S.,  who  himself  kindly  atti 
and  was  unweai-ying  in  his  efforts  to  aflFord  to  the  visitoi 
inspected  the  display  any  information  they  sought,  thougl 
were  greatly  helped  by  an  illustrated  handbiX)k.*     The 
bearing   of  Professor   Ewart's   investigations   upon  the 
questions  that  confront  the  stock  breeder  added  much 
pi'actical  interest  of  the  display.     It  seems  desirable  to  pr 
here  the  list  of  exhibits,  the  numbers  denoting  the  order  in 
they  were  severally  met  with  in  making  the  tour  of  the  bi 
that  was  erected  for  their  accommodation.     Professor  1 
explanatory  notes  to  the  various  exhibits  convey  a  clear  i 
the  problems  upon  the  solution  of  which  he  is  engaged. 

1.  VALDA,  a  chestnut  polo  pony,  and  her  zebra  hybrid  foal  ] 

born  May  12,  1900.  Sire^  the  Burchell  zebra  Matopo  (^ 
Foals  are  bom  with  long  legs,  because  to  have  a  cl 
surviviDg  in  a  wild  state  tbey  must  from  the  first  be  able 
pace  with  the  troop  to  which  they  belong.  This  hybrid, 
minutes  after  birth,  was  capable  of  following  his  dam  an; 
Ordinary  foals  are  at  birth  often  awkward  and  ready  to  fol 
moving  object,  but  hybrids  are  from  the  first  on  the  alert  i 
easily  separated  from  their  respective  dams. 

The  stripes  in  Birgus  are  nearly  as  distinct  as  in  a  zel 
but,  as  in  all  the  hybrids  bred,  the  body  colour  is  darker 
zebras.  Instead  of  agreeing  in  their  plan  and  number  in 
stripes  in  Burchell  zebras  the  markings  in  BiBaus  follow 
the  stripes  in  the  Imperial  zebra.  Further,  the  mane  in  ei 
beyond  the  withers  agrees  with  Grevy's  zebra  father  than^ 
Burchell  zebra  sire. 

2.  NESTOR,  a  zebra  hybrid,  one  of  twins,  born  May  31 

Dam,  Valda  (No.  1) ;  Sire,  Matopo  (No.  33). 


•  Guide  to  the  Zebra  Hybrids,  <J-c.,  on  exhibition  at  the  Royal  Agri 
Society's  Show,  York,  together  with  a  Description  of  Zebras,  Hybric 
gony,  &c.  By  J.  Cobsar  Ewart,  M.D.,  F.R.S.,  Regius  Professor  of 
History,  University  of  Edinburgh.  With  numerous  illustrations.  Edi 
printed  by  T.  &  A.  Constable,  1900.     Price  U. 
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The  twins  (one  of  which  died  at  hirth)  were  smaller  and  less 
distinctly  marked  than  their  full  brother  Birgiis  (No.  1).  Nestob, 
delicate  for  some  weeks  after  birth,  is  now  relatively  small ;  he 
moves  more  like  a  stag  than  a  colt  or  a  young  zebra. 

lCK  AONES,  bom  June  23,  1898,  is  the  second  hybrid  out 
Lady  Douglas,  a  IS-hands  bay  cart  raare,  by  Matopo 
o.  33). 

The  first  hybrid  (Brenda)  is  more  strongly  built  than  her  sister. 
In  colour  Brenda  resembles  their  common  dam.  Black  Aones 
[No.  3)  takes  after  one  of  her  maternal  ancestors.  It  is  not  a  little 
remarkable  that  Matopo  (No.  33)  seems  as  incapable  of  handing 
on  his  light  body  colour  as  he  is  of  transmitting  his  own  special 
pattern  of  stripes. 

TOE,  the  third  foal  of  Valda  (No.  1),  born  June  7,  1899, 
i  year  after  the  twin  hybrids.  mVe,  Lockstitch,  a  chestnut 
)roughbred  horse. 

10,  the  second  foal  of  Bona,  a  143  bay  Irish  thoroughbred 
ly.    Sire,  Mars  Royal,  a  bay  hackney  pony. 

Rona,  when  still  under  three  years  of  age,  had  a  zebra  hybrid 
\}j  Matopo.  Neither  Hector  (No.  4)  nor  Argo  (No.  6)  affords  any 
evidence  in  support  of  the  widespread  belief  that  a  mare  throws 
l)ack  to  a  previous  sire. 

Lord  Morton's  famous  chestnut  maie,  after  producing  a  hybrid 
JO  a  quagga,  had  three  foals  to  a  black  Arabian  horse.  All  three 
foals  presented  stripes  more  or  less  distinct  across  the  shoulders. 

These  striped  "  colts ''  led  many  to  adopt  the  old  **  infection '' 
>r  "  throwing  back  *'  belief — to  believe  in  what  we  now  call 
relegony. 

As  already  indicated,  there  is  no  evidence  Valda  (No.  1)  was 
'  infected  "  by  producing  twins  to  the  zebra,  or  that  Rona,  the  dam 
)f  Argo  (No.  6),  was  "  infected."  Neither  has  Lady  Douglas,  the 
lam  of  the  hybrids  Brenda  and  Black  Agnes  (No.  3),  been  in  any  way 
nfluenced.  In  April  1900  she  had  a  foal  to  Mars  Royal,  the  sire 
>f  Argo  (No.  6),  which  in  no  single  point  in  any  way  suggests  the 
)revious  sire  Matopo. 

Professor  Cossar  Ewart  has  seen  horses  as  richly  stri^d  as  the 
'  colts  *^  produced  by  Lord  Morton's  mare,  hence  he  thinks  it  is 
nore  than  probable  that  the  seven-eighths  chestnut  Arabian  mare 
vould^have  had  striped  foals  to  the  black  Arabian  horse,  even  if 
ihe  hl^d' never  seen  a  quagga. 

JOHN,  a  zebra  hybrid,  born  June  1 1, 1899.  Sire,  Matopo 
X  33)  ;  i>am,^TuNDRA,  a  skewbald  Iceland  pony  (fig.  1). 

Sib  John  (tig.  1)  is  interesting,  because  in  his  colouration  he  is 
>robably  a  wonderfully  accurate  reproduction  of  the  primeval 
lorse — of  the  striped  ancestor  of  both  horses  and  zebras. 

Khaki-coloured  ponies  partially  striped  are  not  uncommon  in 
>ut-of-the-way  places.  Recently  a  pony  from  Thibet  was  described 
«  extensively  covered  over  with  zebra-like  markings.  It  had  a 
»lack  stripe  down  the  spine,  broad  black  stripes  over  the  shoulders, 
ianks,  and  legs,  and  dappled  spots  over  the  haunches.  It  may  be 
nentioned  that  Sir  John  is  even  more  difficult  to  see  by  our  moon- 
ight  than  his  zebra  sire  Matopo ;  he  would,  however,  be  more 
easily  seen  in  the  bright  moonlight  of  South  Africa. 
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le  skin  of  HEGLA,  a  zebra  hybrid,  full  sister 

;No.  6),  born  May  22,  1897. 

Hecla  died  90  days  after  inoculation  ^ith  the  Tsetse  disease 
organism  :  a  large  cart  horse  inoculated  at  the  same  time  died  on 
the  eighth  day.  Had  the  poison  been  less  virulent,  or  had  Ilecla 
been  inoculated  soon  after  hirth,  she  might  have  survived.  Hecla 
is  much  darker  than  Sir  John.  In  the  case  of  Lady  Douglas,  the 
second  hybrid  is  darkest  in  colour. 

:RCITS  girl,  a  half  sister  of  SiR  John  (No.  6)  and  Hecla 
JNo.  7).     Dam^  Tundra  ;  Sire^  a  bay  Shetland  pony. 

In  no  respect  does  Circus  Girl  (fig.  1)  support  the  belief  in 
Telegony,  hut  being  in  her  make,  colour,  gait  and  disposition  a 
faithful  "reproduction  of  her  dam,  she  proves  that  the  sire  some- 
times counts  for  nothing  in  the  offspring. 

tailless  half-v^^ild  Rabbit. 

When  tame  white  and  wild  grey  rabbits  are  crossed,  the  young 
are  always  grey,  but  when  two  half-wild  grey  rabbits  are  inter- 
bred the  young  usually  vary  amazingly.  In  the  litter  to  which 
this  specimen  belonged  the  following  colours  were  represented : 
white,  yellow,  black,  brown  and  chinchilla.  With  rabbits,  as  with 
other  animals,  the  tir:^t  cross  may  give  uniform  results,  but  subse- 
quent crossing  often  leads  to  an  epidemic  of  variation. 

quarter-wild  Doe  Rabbit  and  four  young  by  a  black  and 
ivhite  buck. 

The  black  and  yellow  members  of  the  litter  are  specially  inter- 
esting. A  black  variety  of  the  wild  rabbit  is  common.  Occasion- 
ally there  are  yellow  or  sand -coloured  wild  rabbits,  and  near 
Dublin,  in  a  small  nearly  isolated  ares,  a  yellow  variety  of  the 
variable  hare  abounds.  ^ 

iree  Rabbits,  members  of  one  litter  ;  one  reproduces  the 
lam,  one  the  wild  grandsire,  and  one  the  Himalaya  great 
grandmother. 

White  Cat  and  her  four  kittens. 

The  sii'e  of  the  kittens  is  pure  white,  he  is  a  full  brother  of  the 
dam.     Two  kittens,  one  male  and  one  female,  resemble  the  parents  ; 
while  two,  one  male  and  one  female,  take  after  the  great  grand- 
mother, 
lotograph  of  a  small  black  and  tan  Spaniel  and  her  lomon- 
joloured  pup. 

The  pup  has  reverted  to  the  lemon-coloured  ancestors  of  his 
lemon  and  white  pointer  sire. 

lotograph  of  a  *'  Calico  "  or  "Painted  "  MuLi^  imported  from 
Chicago,  and  now  the  property  of  Mr.  Barrett,  Bromley,  Kent. 
A  spotted  zebra  hybrid  would  be  remarkable  enough,  but  in 
some  respects  a  spotted  mule  is  still  more  remarkable.  In  this 
case  the  dam  (a  Pinta  or  Indian  pony)  has  almost  entirely  con- 
trolled the  development — in  most  cases  mules  resemble  the  sire 
more  than  the  dam.  Two  years  ago  Professor  Ewart  bred  a 
hinny,  which,  unlike  nio^t  hinnies,  is  more  an  ass  than  a  horse. 
Many  other  instances  might  be' given  to  show  that  either  parent 
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(regardless  of   its  sex)   may  be  prepotent,  and   determine  th 
character  of  the  offspring. 

15  to  32.  These  exhibits  were  all  pigeons. 

33.  MATOPO,  a  Burchell  zebra  (Chapman  variety)  from  thebord^ 
of  the  Transvaal,  is  the  sire  of  all  the  hybrids  on  view. 
Though  conspicuous  enough  by  daylight,  Matopo  (fig.  2)  i 
practically  invisible  by  moonlight  at  a  distance  of  fifty  yards 
and  in  a  bright  starlight  night  he  is  invisible,  with  the  excep 
tion  of  his  legs,  at  four  or  five  yards. 


Fici.  2.— "MtitoiM*,"  ft  llurnhell  Zebni. 

In    the   pointed    brow    arches,    the   greats  oblique    bar 
across  the  hind  quarters,  Matopo  differs  very  ^decidedly  £r 

'  The  following  Zebra  Hybrid  Foals  by  Matopo  were  exhibited : 
Out  of  VaUla  (No.  1)— Btrous  (No.  1)  and  Nestor  (No.  2). 
Out  of  Ladi/  DiHf^lui— Black  Agnes  (No.  3). 
Out  of  7uu.dra — 8iR  John  (No.  G)  ;  see  also  Nos.  7  and  8. 
Out  of  Midat to —liOUUhVS  (No.  37). 
Out  of  A>7-(l"N0RBTTB  (No.  40). 

Out  of  /yi^<iy— Remus  (No.  -tl). 
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le  Imperial  zebra,  and  also  from  his  hybrid  (flTspring. 
Ixcept  when  herding  mares  he  is  wonderfully  quiet  and 
'iendly. 

[N  OF  A  Grevy's  Zebra  {Eqnua  grevyi\  obtained  by  Alfred 
1.  Pease,  Esq.,  M.P.,  Pinchinthorpe,  Yorkshire. 

Though  sometimes  over  15  hands  and  very  profusely  banded, 
Grevy'a  zebra  (which  may  be  known  as  the  Imperial  zebra)  is,  in 
at  least  the  arrangement  of  its  stripes,  more  primitive  than  the 
much  smaller  and  less  richly -decorated  Burchell  zebra  of  South 
Africa.  Two  Imperial  zebras  from  Shoa  (a  gift  from  the  Emperor 
Menelik  to  Her  Majesty  the  Queen)  are  now  living  in  the  Zoo- 
loj^ical  (lardens,  London. 

[N  OF  A  Burchell  Zebra  from  British  East  Africa. 

In  the  Imperial  zebra  there  are  over  forty  pairs  of  stripes 
running  outwards  from  the  dorsal  band  between  the  withers  and 
the  root  of  the  tail.  In  the  typical  Burchell  zebras  there  are 
usually  only  four  or  five  transverse  stripes,  the  flanks,  croup,  and 
hind  quarters  being  crossed  by  broad  oblique  bands.  Further,  in 
the  Imperial  zebra  the  face  is  decorated  with  numerous  narrow 
stripes,  which  form  arches  on  the  forehead.  In  the  Chapman  and 
certain  other  members  of  the  Great  Burchell  group  the  facial 
stripes  unite  to  form  a  few  pointed  brow  arches, 

[N  OF  A  Young  Burcuell  Zebra  from  British  East  Africa, 

The   stripes,  except  in  the  region  of  the  neck,  are  light  in 

colour,  and  the  hair,  evSpecially  over  the  croup,  is  long  and  wavy 

— in  the  adult  Imperial  zebra  the  hair  is  extremely  short,  and  it  is 

oval  in  section. 

M  ATOPO  (No.  3ti),  the  sire  of  the  hybrids  on  view,  belongs  to 
the  Chapman  variety  of  the  Burchell  group  of  zebras. 

mULUS,  a  zebra  hybrid,  born  August  12,  1896.  Sire, 
latopo  ;  Dam,  Mulatto,  one  of  Lord  Arthur  Cecirs  Island  of 
lum  ponies  (tig.  3). 

Baron  de  Parana,  of  Brazil,  having  satisfied  himself  that  a 
cross  between  a  male  Burchell  zebra  and  an  ordinary  mare  had 
never  been  bred,  began  experiments  in  breeding  zebra  hybrids  in 
1892.  His  first  hybrid  was  born  in  Dc*cember  1HU6,  a  few  months 
after  the  arrival  of  Romulus.  Baron  de  Parana,  who  has  con- 
sidered zebra  hybrids  mainly  from  a  utiUtarian  point  of  view,  has 
come  to  the  conclusion  that  they  will  be  the  mules  of  the  twen- 
tieth century.  Zebra  ■*  mules  "  suitable  for  heavy  transport  work 
will,  Professor  Ewart  believes,  be  best  obtained  by  crossing  care- 
fully-selected mares  with  the  Imperial  zebra  {^E,  (jrevyi)  of 
Somaliland.  But  no  attempt,  as  far  as  he  knows,  has  yet  been 
made  to  cross  the  horse  with  the  Homaliland  zebra. 

Romulus,  strong  and  hardy,  was  easily  broken  to  harness. 
He  moves,  as  the  make  of  his  legs  suggests,  more  like  a  zebra  than 
a  horse.  Though  somewhat  restless  vehen  separated  from  his 
companions,  he  is  quiet  and  easily  controlled.  It  is  doubtful  if  he 
wiU  ever  prove  fertile. 

At  birth  the  body  colour  of  Romulus  varied  from  orange  to 
reddish  brown,  but  since  his  first  coat  was  shed  it  has  varied  from 
a  leather  to  a  mouse  dun. 
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38.  MULATTO  II.,  half-sister  of  Romulus  (No.  37)  bred  at  Km 
Kent,  by  Lord  Arthur  Cecil.  Sire,  Loch  Korrie,  a  "^ 
Highland  pony  ;  Dam,  Mulatto. 

In  1897  Mulatto  had  a  foal  by  a  grey  Arab  (Benaxrek) 
she  missed  having  a  foal  in  1808.  Mulatto  IT.  (No.  38; 
foaled  in  May  1899.  Both^  Mulatto's  subsequent  foals 
faintly  striped  at  birth,  but  in  both  the  stripes  Tanished  t 
first  coat  was  shed.  A.8  the  foals  of  two  other  ponies  of  Mol 
strain  (ponies  that  never  even  saw  a  zebra)  were  as  richly  si 
as  Mulatto  II.,  there  is  no  reason  for  assuming  the  faint  max 
on  the ''  subsequent "  foals  were  in  any  way  due  to  Mulatto  h 
been  infected  by  her  first  sire,  the  zebra. 


Fiu.  8.—"  Mulatto  "  aud  '*  llomulus,"  the  latter  at  se7cn  d*ys  old. 

39.  SKUA,  the  third  foal  of  Nora,  a  black  11 -hands  Shetland  j 
Sire,  a  bay  Welsh  pony. 

In  1896  Nora  had  a  foal  to  a  Shetland  stallion  (<<  Walla 
which  was  as  richly  striped  as  one  of  the  pure-bred  foals  c 
Lord  Morton's  mare;  in  1897  she  had  a  hybrid  by  Mi 
(No.  33),  and  in  1898  she  produced  Skua  (No.  39),  which  i 
way  ever  suggested  a  zebra.  Hence,  Nora,  before  ever  seei 
zebra,  had  a  somewhat  zebra-like  foal,  then  a  zebra  h; 
(NoBBTTB,  No.  40),  and  then  a  foal  (Skua,  No.  39),  which,  tli 
cross-bred,  never  presented  a  vestige  of  a  stripe. 
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40.  HORETTE,  a  zebra  hybrid,  born  June  8,  1897.     Sire,  Matopo 

(No.  33) ;  Dafii,  Nora,  the  black  Shetland  pony  referred  to 

under  No.  39. 

NoBBTTE  (fig.  4),  except  in  colour,  is  extremely  like  a  zebra. 
This  is  probably  due  to  Nora  counting  for  little  or  nothing  in  her 
offspring,  to  her  want  of  character  or  prepotency.  In  Romulus 
(No.  37)  the  croup  was  spotted  at  birth,  in  Norettb  (No.  40)  it 
has  from  the  first  been  crossed  by  numerous  zigzag  bands,  thus 
differing  decidedly  from  the  croup  of  Matopo  (No.  33).  In  her 
face  markings  she  also  differs  gpreatly  from  her  sire. 

41.  REMUS,  a  zebra  hybrid 

gelding,  born  May  18, 

1897.  Sire,  Matopo 
(No.  33);  i>am,  Biddy, 
a  14-hands  bay  Irish 
roadster. 

Remus  is  nearly 
intermediate  between 
a  horse  and  a  zebra, 
he  moves  well,  and 
promises  to  be  faster 
than  Romulus(No.37). 

42.  KATHLEEH,  half  sister 

of  Remus,  bom  May  6, 

1898.  Sire,  Tupgill,  a 
thoroughbred  chestnut 
horse ;  Dam,  Biddt, 
the  bay  Irish  mare  re- 
ferred to  under  No.  41. 

In  no  single  point 
has  Kathleen  ever 
suggested  a  zebra.  The 
same  is  true  of  Biddy's 
third  foal  by  "  Gold," 
a  chestnut  hackney 
horse. 

43.  FATIHAH,   an    Arab 

filly,    bred    and    pre- 
sented      by        Wlltrea    Fio.  4.—'*  Norette"  in  summer  coat.    The  mane,  with 
Scawen  Blunt,  ISsq.,  of       ^^e  exception  of   a  few  long  tufts,  is  short  and 

Crabbet  Park,  Sussex,     "p'*^^'* 

It  has  often  been  assumed  that  Arabs  were  never  striped. 
This  filly,  an  Arab  of  the  purest  blood,  has  a  dorsal  band,  distmct 
bars  on  both  fore  and  hiod  legs,  and  vestiges  of  shoulder-stripes. 
Had  Eathlebn  (No.  42),  or  any  of  the  *'  subsequent ''  foals  on 
view,  presented  as  many  stripes  as  this  Arab  filly,  manv  would 
have  considered  that  the  fact  of  Telegony  had  been  fully  esta- 
blished. In  Fatimah  we  have  simply  an  instance  of  reversion  to 
the  striped  ancestor  of  all  the  horses. 

44.  Drawings  to  illustrate  some  of    the   earlier   stages    in    the 

development  of  the  horse. 

VOL.  XI.  T.S. — 43  F  F 
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The  opinions  of  the  Judges  in  the  various  departi 
the  Exhibition  are  quoted  in,  or  embodied  with,  the 
notices  which  follow.  The  names  of  the  Stewards  an( 
Judges,  together  with  the  full  official  List  of  Aws 
printed  at  p.  cix.  of  the  Appendix.  As  this  list  sup 
essential  particulars  concerning  the  ownership,  breed 
parentage  of  the  prize  animals,  it  is  unnecessary  to  repeal 
the  text. 

Horses. 

The  entries  of  horses,  numbering  696,  might  w 
reached  a  larger  total  at  a  Yorkshire  Meeting.  They  fi 
of  the  713  at  Doncaster  in  1891,  the  981  at  Manchester 
and  the  709  at  Birmingham  in  1898.  .  As  is  usually  t 
the  Hunters  were  present  in  strongest  force,  as  may 
from  the  Table  below.  The  influence  of  locality  is 
the  circumstance  that  Hackneys  rank  second  num erica 
displacing  the  Shires  from  a  position  they  not  infh 
occupy,  and  relegating  them  to  the  third  place.  To  tl 
influence  is  attributable  the  large  entry  of  Cleveland  B 
Coach  Horses,  aggregating  105.  The  results  of  the  ve 
inspection  are  reported  at  p.  xc.  of  the  Appendix. 

Entries  of  Horses  at  the  last  Five  CourUry  Meetings,  1896- 

York,        Maidiitouc,  BinniDgham' Ifaocbesterj 
1900  1899  1898  1897 

Prizes  offered       !    £2,505    I    £1,835       €2,416    '    £3,688 


Hunters 

Hacks    . 

Cleveland  Bays 

Coach  Horses 

Hackneys 

Ponies  . 

Mountain  and  Moor- 
land Ponies 

P(;lo  Ponies  . 

Shetland  Ponies    . 

Pit  Ponies     . 

Harness  Horses  and 
Ponies 

Shires   . 

Clydesdales  . 

SuflFolks 

BuUey  Horses 

Draught  Horses     .         | 

Agricultural  Geldings  J 


■)■ 

): 


No. 

164 

3 

42 

63 
115 

41 

11 

41 
11 


31 

70 
30 
46 


33 


No. 
60 


19 

55 
20 

11 

47 
21 


34 

90 
27 
42 


8 


I 


No. 
167 

22 

18 

lt>3 

42 

23  > 

69 


40 

135 
34 
39 


27 


No. 
197 

23 
17 
183 
79  > 


96 


73 

172 
51 
44 


47 


Total  Entries  of  Horpes  |       696       j      424       '      .709 

*  lacludiug  ShetlaDu  I'onics. 


981 
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Light  Horses. 

Hunters. — The  12  classes  provided  in  this  section  attracted 
a  total  of  154  entries,  or  an  average  of  nearly  13  each.  The 
largest  was  Class  4,  Hunter  mare  or  gelding  (12  to  15  stones), 
wth  33  entries.  Dealing  first  with  the  heavy-weight  Hunters 
in  Classes  1,  3,  5,  6,  7, -and  8,  Class  1  consisted  of  two  good 
mares,  and  the  Judges  "  regret  that  the  number  is  short, 
specially  as  Yorkshire  is  supposed  to  have  a  reputation  for 
breeding  Hunters."  Class  3  produced,  in  its  first  prize  winner, 
a  horse  of  great  merit  and  excellent  manners.  Class  5 
throughout  was  exceptionally  good,  and  Class  0  fairly  so. 
Class  7  contained  several  very  valuable  young  horses,  but  Class 
8  was  only  moderate.  Of  the  light-weight  Hunters,  Class  2 
was  of  fair  quality,  with  three  good  prize  winners.  Class  4  was 
good,  "  but  the  margin  of  weight  (12  to  15  stones)  made  it 
difiScult  for  the  Judges  to  award  prizes  satisfactorily,  being  too 
great."  Classes  9  and  10  were  both  good,  the  latter  especially 
so  as  regards  the  first  two  fillies.  Classes  11  and  12,  on  the 
other  hand,  were  poor,  the  latter  in  particular. 

Hacks. — Only  two  were  shown,  both  being  good.  The 
Judges  think  "  it  is  to  be  regretted  that  a  class  of  animal  now 
in  such  request  should  be  so  badly  represented." 

Cleveland  Bays. — The  42  entries  were  accommodated  in  eight 
classes,  the  largest  of  which  was  Class  15  (stallion  foaled  in 
1898),  with  nine  entries,  whilst  Class  18  (gelding  foaled  in  189S) 
attracted  only  one  entry.  Three-year-old  stallions  (Class  1 4) 
made  a  small  but  good  class,  the  winner,  Mr.  H.  ( •.  Stephens's 
}VeUington,  being  "  an  extraordinarily  grand  horse,"  to  which 
the  stallion  championship  was  awarded.  The  two-year-old 
stallions  (Class  14)  furnished  a  good  entry  and  a  most  creditable 
class,  the  placed  ones  well  deserving  their  position.  The  brood 
mares  (Class  16)  were  thoroughly  representative  of  the  breed, 
with  quality  and  action  much  in  evidence,  thus  showing  the 
result  of  careful  and  judicious  breeding.  The  gelding  classes 
(17  and  18)  were  small  but  satisfactory.  The  two-  and  three- 
year-old  fillies  (Class  19)  were  most  excellent,  and  the  winner, 
Mr.  H.  C.  Stephens's  Cholderton  BarUiuj,  was  selected  as  the 
female  champion.  The  yearling  colts  (Class  20)  proved  to  be 
a  level  good  lot,  and  the  yearling  fillies  (Class  21)  compensated 
for  their  smallness  in  numbers  by  their  quality  and  action. 

CoachHorses. — To  these,  as  to  the  Cleveland  Bays,  eight  classes 
were  assigned,  but  the  total  entries*,  numbering  03,  were  half 
as  many  again  as  the  Clevelands.  Class  25,  with  14  entries, 
was  the  best  filled.     The  Judges  report  as  follows  : — 
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Clkss  22  (three-year-old  stallions). — The  placed  horses  were  fairly  good, 
the  others  not  very  creditahle. 

Glass  23  (two-year-old  stallioos). — Very  similar  in  merit  to  Class  22. 

Class  24  (mares). — Few  in  numbers,  but  good  in  quality. 

Class  25  (three-year-old  geldings). — A  good  entry  of  average  merit. 

Class  26  (two-year-old  geldings). — A  small  entry  of  moderate  animals. 

Class  27  (fillies). — This  was  the  best  class  in  the  section. 

Class  28  (yearling  colts). — Many  creditable  exhibits  were  shown. 

Class  29  (yearling  fillies). — A  small  entry/ moderate. 

As  a  whole  the  Coach  Horses  were  average. 

The  champion  prizes  were  awarded  to  Mr.  John  White's 
stallion  Master  John  (Class  22)  and  Mr.  John  Scaife's  mare 
Queen  Aniie  (Class  24). 

Hackneys. — In  this  section  115  entries  were  distributed 
over  14  classes,  the  largest  of  which  was  Class  30  (stallion, 
foaled  in  1897,  fifteen  hands  and  upwards)  with  20  entries. 
The  champion  stallion  was  Sir  Walter  Gil  bey's  Bonny  DanegeU^ 
and  the  champion  mare  Mr.  Harry  Livesey's  Orange  Blossom ^ 
the  latter  thus  repeating  her  victory  of  last  year.  The  class 
prizes  awarded  numbered  32,  and  they  were  participated  in  by 
the  produce  of  20  different  sires.  The  most  successful  of  these 
is  Polo7iiuSy  with  three  first  prizes  and  one  third  to  his  credit. 
Oarton  Duke  of  Connaught  ranks  next  with  two  firsts,  one 
second,  and  two  thirds,  and  is  followed  by  Rosador  with  two 
firsts  and  one  third,  and  by  Connaught  and  Royal  BanegeUy 
each  with  one  first  and  one  second.  Five  sires  figure  in  the 
list  for  one  first  prize  each — Anconeus  27id,  Chocolate  JunioVy 
His  Majesty,  Romeo  3rd,  and  Royal  Vane,  One  second  prize 
each  stands  to  the  credit  of  Asttcick  Surirrise,  CloveUyy  Da^iger, 
Ganymede,  Langion^  Prince  Alfred^  Prince  Henry  3?Trf,  and 
Ritualist ;  and  one  third  prize  each  to  the  credit  of  Biviner  and 
Hedon  Swell,     Subjoined  is  the  Judges*  report :  — 

The  mare  classes  were  good,  but  small  in  number,  the  older  animals 
heing  much  superior  to  the  young  stock. 

The  stallion  classes,  though  better  filled,  were  rather  lacking  in  quality, 
thouf^h  the  winners  were  in  most  cases  animals  of  considerable  merit. 

The  riding  classes  were  bad — except  the  first  and  second  prize  winners 
in  each  class. 

Poniea. — Forty-one  entries  occupied  four  classes,  which  were 
almost  unifonnly  filled.     The  Judges  say : — 

We  were  much  disappointed  with  the  Hackney  Pony  Classes  44  to  47, 
as  throughout  the  whole  of  these  classes  the  ponies  were  decidedly  short  of 
action,  and  the  general  quality  was  not  up  to  what  we  have  been  accus- 
tomed to  see  at  the  Royal. 

Shetland  Pomes,  and  Mountain  and  Hoorland  Ponies. — A 

class  for  stallions  and  a  class  for  mares  were  provided  for  each 
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of  these    sections,   respecting    which    the    Judges    report   as 
follows :  — 

The  number  of  Shetland  ponies  exhibited  in  the  two  classes  was  very 
limited,  comprising  only  four  stallions  and  six  mares.  The  quality  through. 
out  was  excellent,  the  special  feature  being  the  uniformity  of  type  in  the 
exhibits  and  the  entire  absence  of  those  nondescripts  which  their  owners 
conclude  must  be  Sbetlanders  because  they  are  small. 

The  imiformity,  type,  and  high  quality  of  the  ten  ponies  ezliibited  in  this 
section  would  compare  faTourably  with  the  same  section  of  any  show  in 
our  experience. 

In  the  Mountain  and  Moorland  section  the  number  of  exhibits  was 
equally  disappointing,  without  the  same  uniformity  of  type  or  merit. 
Among  the  three  stallions  exhibited  the  winner,  a  grey  Welsh  mountain 
pony^  was  conspicuously  first,  and  a  really  good  pony.  The  second  ^rize 
was  awarded  to  a  useral  pony  of  New  Forest  type.  In  a  class  of  eight 
mares,  the  first  three  were  good  specimens  of  Welsh  mountain,  while  the 
fourth,  laiger  and  stronger,  was  from  the  New  Forest.  It  is  to  be  regretted 
that  the  Exmoor,  Dartmoor,  and  Cumberland  breeds  were  conspicuously 
absent  from  both  classes. 

Polo  Ponies. — The  entries  numbered  41,  and  of  the  six  classes 
the  best  filled  was  Class  57  (colt,  gelding,  or  filly,  foaled  in 
1899),  which  attracted  10  entries.  The  champion  prize  for  the 
best  stallion  was  awarded  to  Sir  Walter  Gilbey's  Bo8eind&i\ 
The  following  is  the  report  of  the  Jndges: — 

The  Polo  Pony  clsbses  as  a  whole  were  satisfactory  both  as  regards  the 
mprorement  shown  over  past  years  and  the  average  quality  of  the  ex- 
hibits. We  note  more  ]^articularly  that  the  brood  mares  are  of  the  true 
Polo  Pony  type.    The  wmner  was  a  very  high  class  mare. 

In  the  classes  for  young  stock  we  note  that  breeders  have  succeeded— 
and  especially  in  the  two-year-old  and  yearling  classes — in  producing,  in 
cor  opinion,  animals  likely  to  g^w  mto  really  high  class  Polo  ponies. 

We  regret  that  in  the  class  for  Polo  staUiouH  the  competition  remains  so 
limited.  The  stallions  shown  are,  however,  excelleat  m  quality,  notably 
Rasetoater,  Govmboy,  Sandtwat/y  and  Mootruh, 

Harness  Horses  and  Ponies. — The  31  entries  occupied  three 
classes,  the  largest  being  Class  59  with  13  entries.  The 
Judges  say: — 

In  Class  58  (mare  or  gelding,  of  any  age,  above  15  hands)  only  three  ex- 
hibits came  before  us,  and  with  the  exception  of  the  winner  there  was 
nothing  of  much  merit. 

Class  59  (mare  or  gelding,  of  any  age,  above  14  and  not  exceeding  15 
hands)  was  particularly  good,  all  of  those  awarded  cards  being  of  excep- 
tional merit. 

Class  60  (mare  or  gelding,  of  any  age,  not  e^i^ceeding  ^4  hands)  was 
moderate. 

Thoronghbred  Stallions. — ^The  winners  of  the  three  Queen'^ 
Premiums  of  150i.,  awarded  in  1900  by  the  Royal  Commission 
on  Horse  Breeding,  for  Thoroughbred  Stallions  serving  mares 
d^riiifg  the  i^easpi^  of  ^900^   in   District  E,   Yorkshire,   werg 
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exhibited,  not  for  competition,  in  a  special  shed.     They  were 
Gychps^  ImprerUy  and  Toboggan,     See  Appendix,  p.  cxiii. 

Heavy  Horses. 

Shires. — There  were  76  entries,  in  seven  classes,  the  best 
filled  being  Class  67  (yearling  fillies)  with  16  entries.  The 
champion  prizes  went  to  Lord  Jjlangattock's  stallion  Hetidre 
Hifdrometer  and  Sir  J.  Blundell  Maple's  filly  Victor's  Queen. 
The  class  prizes  awarded  numbered  20,  and  these  were  well 
distributed  amongst  the  produce  of  17  different  sires.  Bury 
Vi-  tor  Chief  and  Marheaion  Roj/al  Harold  are  each  represented 
by  one  first  prize  and  one  second ;  Harold  by  one  second  and 
one  third.  One  first  prize  each  stands  to  the  credit  of  Prince 
Harold,  Prince  William',  Regent  2ii/l,  Seldom  8een^  and  Warealeij 
Triumph;  one  second  prize  each  to  that  of  Cahvich  Heirloom., 
Normo.n  Conqueror,  Southgate  Honest  Tom,  and  Whaplode  Flair er  ; 
and  one  third  prize  each  to  that  of  Ihinsmore  Ma-Rterman,  Honest 
Tom,,  Jeroboam^  Locldnge  Albert^  and  Marmion  2nd,  Subjoined 
is  the  Judges'  report : — 

Class  61  (three-year-old  stallions). — Quality  good,  especially  the  first 
and  second  prize  horses. 

Cla.88  62  (two-year-old  stallions). — This  class  contained  many  g^ood 
horses,  especially  the  winuer  of  the  first  prize ;  his  feet  were  good,  with 
good  fiat  Done.  This  horse  was  awarded  the  champion  medal  for  the  best 
Shire  stallion. 

Class  63  (yearling  stallions)  — ^This  class,  with  the  exception  of  the  first 
and  second  prize  winners;  was  hardly  up  to  the  standard  for  quality.  The 
first  prize  colt  showed  exceptional  merit. 

Class  64  (mares). — This  class,  as  were  all  the  classes  for  females,  was 
hetter  represented  both  in  quantity  and  quality  than  the  male  classes.  The 
first  prize  mare  was  a  really  good  animal,  and  was  placed  reserve  for  the 
champion  medal.  The  foals  in  this  class  were  not  good.  The  second  prize 
mare  was  little  inferior  to  the  first. 

Class  65  (three-year-old  fillies). — This  was  a  specially  good  class,  but 
some  of  the  best-looking  animals  failed  to  pass  the  veterinary  examination. 
The  first  prize  filly  showed  great  merit,  and  was  awarded  the  champion 
medal  for  mares  or  fillies.     The  second  filly  was  also  very  good. 

Class  60  (two-year-old  fillies). — This  cIhbs  contained  many  good 
animnls,  especially  the  first  and  second,  there  being  very  little  between 
the  two  in  point  of  merit. 

Class  67  (yearling  fillies). — This  class,  -with  the  exception  of  the  first 
prize  winner,  was  hardly  equal  to  the  three-year-old  and  two-yeai>old 
fillie.^. 

Clydesdales. — Thirty  entries  were  distributed  over  six 
classes,  the  largest  being  that  for  two-year-old  fillies  (Class  73) 
with  nine  entries ;  this  proved  to  be  the  most  uniform  class  that 
passed  before  the  Judges. 

Suffplks. — Forty-five  entries  were  contained  in  six  classes, 
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gest  being  Class  70  (two-year-old  fillies)  with  11  entries, 
dges  make  the  following  report :  — 

lave  pleasure  in  stating  that  the  Suffolk  horse  classes  as  a  whole, 
ing  Lhe  lonrr  distance  from  home,  showed  up  in  good  numbers  and 
ent  form,  not  an  animal  being  disqualified  by  the  veterinary  in- 

hree  classes  for  stallions  contained  18  entries.  Some  very  promising 
Qe  before  us,  likely  to  maintain  the  reputation  of  the  breed. 
:hree  classes  for  mares  and  fillies  were  even  better  filled,  and  contained 
^s.  The  competition  in  these  classes  was  very  keen,  some  of  the 
showing  exceptional  merit.  We  are  glad  to  note  that  while  the 
f  the  York  Meeting  in  1883  numbered  26,  this  year  no  less  than 
;b  are  recorded. 

ught  Horses. — The  six  classes  in  this  section  attracted 
ries.  The  largest  class  was  that  for  three-year-old 
;8  (Class   81)  with  12    entries.      Subjoined   is   the   re- 

s  80  (four-year-old  geldings). — A  very  good  class,  the  first  prize 
ing  specially  good,  with  the  best  of  feet  and  legs.  The  winner  of 
id  prize  was  little  inferior  to  the  first. 

R  81  (three-year-old  geldings), — This  class  was  very  well  repre- 
The  first  and  second  prize  horses  were,  however,  greatly  superior  to 
tinder. 

3  82  (agricultural  pairs). — A  very  grand  pair  of  geldings  won  the 
e. 

3  83  (railway  or  corporation  horses),— This  class  was  poorly  renre- 
phich  is  to  be  regretted ;  the  winners,  however,  were  really  good. 
3  84  (tradesmen's  heavy  or  rulley  horses). — A  good  entry,  and  con- 
any  excellent  animals. 

Fudges  were  greatly  pleased  to  find  so  few  unsound  animals,  and 
dently  show  greater  attention  is  being  paid  to  breeding  horses  with 
;  and  legs. 

Cattle. 

re  exists  a  long-standing  rivalry  between  the  Shorthorns 
5  Jerseys  for  the  premier  position  numerically.  Last 
Maidstone  the  Jerseys  headed  the  list.  This  year,  as 
seen  in  the  Table  on  p.  428,  the  Shorthorns  take  the 
i  indeed  they  should  at  a  Yorkshire  Meeting,  The 
bj8y  though  only  about  half  as  many  as  the  Jerseys,  are 
a  the  list.  Aberdeen  Angus  cattle  were  present  in 
jnally  strong  force,  and  the  large  entity  of  Highland 
>  noteworthy.  Ayrshires  were  weak,  and  the  small  Irish 
vere  below  their  average  numbers. 

thorns,— ^The  162  entries  were  distributed  amongst 
asses,  the  largest  being  that  for  yearling  bulls  (Class  88), 
attracted  41  entries.  The  champion  bull  was  Royal 
diibited  by  Her  Majesty  the  Queen,  whilst  the  champion 
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cow  was  Mr.   W.  J.  Hosken's  Countess  of  Oxford  \ith.     The 
Judges  make  the  following  report : — 

Clabb  86  (bulls  calved  in  1896  or  1897).— There  ireie  16  entries  in  this 
class,  and  15  entered  the  ring.  Although  not  up  to  the  high  standard  of 
the  Koyal  generally,  there  were  several  meritorious  animals,  as  to  whose 
quality  it  was  dilficiilt  to  specify  any  great  difference.  Especially  was  this 
so  with  regard  to  the  three  prize  animals. 

Class  87  (two-year*old  hulls). — A  large  and  exceedingly  good  class, 
including  the  champion  and  reserve  in  the  male  section.  Ten  or  twelve 
entries  were  fine  sDecimens. 

Class  88  fveariing  hulls). — A  large  class,  and  difiUcult  to  judge  owing  to 
the  variety  of  types.  There  were  some  entries  of  only  medium  quaOty. 
Three  or  four  of  the  best  were  of  nearly  equal  merit. 

Class  89  (cows).— A  remarkably  good  class,  amongst  which  were  at 
least  half  a  dozen  very  superior  animals.  The  first  prize  cow  was  also 
awarded  the  champion  prize  for  the  best  female. 

Class  90  (three-year-old  heifers). — This  class  included  a  better  lot  than 
is  usually  seen  at  the  Royal.  The  first  prize  animal  was  reserved  for  the 
championship. 

Class  91  (two-year-old  heifers^.— There  were  in  this  class  18  entries, 
and  the  judges  spent  much  time  in  arriving  at  their  dedsion.  The  first 
prize  animal  far  excelled  any  of  her  competitors. 

Class  92  (yearling  heifers). — A  very  large  and  good  class.  It  included 
eight  or  ten  really  good  animals. 

Entries  ofCcUUe  at  the  last  Five  Country  Meetings,  1896-1900. 


York, 

Maidstone, 

Birmiog- 
ham,  1888 

Manchester, 

Leioester, 

1900 

1899 

1897 

1896 

Prizes  opfkrbd 

£1,766 

£1,770 

£1,716 

£2,106 

£1,666 

No. 

No. 

No. 

No. 

No. 

Shorthorns    . 

162 

128 

188 

184 

127 

Herefords 

66 

67 

60 

60 

47 

Devons . 

23 

36 

38 

61 

26 

Sussex  . 

25 

68 

28 

26 

27 

Longhoms    . 

8 

9 

22 

— 

Welsh    . 

23 

18 

21 

32 

23 

Bed  Polled    . 

34 

33 

27 

38 

28 

Aberdeen  Angus   . 

63 

46 

66 

46 

31 

(Galloways 

24 

16 

24 

29 

22 

Highland       . 

40 

— 



3 

6 

Ayrshires 

9 

13 

19 

21 

7 

Jerseys  . 

121 

143 

168 

149 

130 

Guernseys     . 

66 

67 

79 

61 

46 

Eerries  . 

9 

11 

18 

17 

14 

Dexters 

!         H 

16 

22 

27 

17 

Dairy  Cattle . 

I         11 

24 

32 

78 

43 

Total  Entries  of  Cattle 

687 

683 

792 

821 

694 

Herefords. — There  were  56  entries  in  seven  classes,  but  Class 
96,  for  cows,  was  vacant,  and  the  largest  class  was  that  for 
yearling  bulls,  in  which  there  were  23  entries.     Of  aged  bulls 
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(Class  93)  there  were  only  two  entries,  but  the  Judges  found  both 
possessed  of  very  special  merit.  Two-year-old  bulls  (Class  94) 
were  an  exceedingly  good  class,  so  good  indeed  that  the  Judges 
commended  the  whole.  The  yearling  bulls  (Class  95)  were  a 
very  meritorious  lot,  whose  high  quality  throughout  did  credit 
to  the  breed.  Much  diflBculty  was  felt  in  placing  the  first  two 
^mals.  Of  three-year-old  heifers  (Class  97)  only  three  were 
shown,  but  they  were  all  of  very  great  merit ;  the  same  remarks 
apply  to  the  two-year-old  heifers  (Class  98).  Yearling  heifers 
(Class  99)  were  a  beautiful  lot,  and  here  again  it  was  a  very 
close  run  between  the  first  and  second  prize  winners.  The 
Judges  add : — 

We  consider  that  the  Herefords  as  a  whole  were  shown  in  very  credit- 
able numbers  considering  the  distance  from  Herefordshire,  and  the  merit 
throughout  is  fiiUy  as  hif  h  as  has  been  seen  of  recent  years.  More  attention 
is  being  paid  to  scale  and  lean  flesh. 

Devons. — The  six  classes  attracted  23  entries.  The  largest 
classes  were  the  cows  (Class  102)  and  yearling  heifers  (Class 
106),  each  with  five  entries.  The  aged  bulls  (Class  100)  were  of 
excellent  quality,  the  first  and  second  prize  animals  possessing 
remarkable  merit.  Class  102  contained  a  very  superior  selection 
of  cows,  the  quality  being  so  excellent  that  some  diflBculty  was 
felt  in  the  adjudication.  The  three-year-old  heifers  (Class  1 03), 
though  very  good,  were  not  quite  up  to  the  standard  of  the 
preening  class.  The  two-year-old  heifers  (Class  104)  were 
very  satisfactory.  The  yearling  heifers  (Class  105)  formed 
perhaps  the  best  female  class  in  the  section,  and  here  again  great 
diflSculty  was  experienced  in  awarding  the  prizes.  Of  the 
Devons  as  a  whole  the  Judges  say  : — 

We  are  sorry  to  note  the  small  number  of  entries  in  this  section ;  but,  con- 
sidering the  distance  of  this  year's  Show  from  their  native  country,  this  is 
not  to  he  wondered  at. 

Sussex. — There  were  25  entries  amongst  five  classes,  the 
best  filled  being  Class  106  (old  bulls)  and  Class  110  (yearling 
heifers),  each  with  six  entries.  The  old  bulls  (Class  106)  were 
of  good  size  and  quality,  and  possessed  of  typical  characteristics. 
The  yearling  bulls  (Class  107)  were  not  a  strong  class  in  either 
numbers  or  quality.  In  Class  108  (cows  or  heifers,  calved  in 
1894,  1895,  1896,  or  1897)  three  good  animals  competed.  Of 
two-year-old  heifers  (Class  109)  there  were  but  two  specimens, 
which  were  fairly  good.  Only  three  of  the  yearling  heifers  (Class 
110)  came  forward,  and  the  quality  was  poor.  The  report  con- 
cludes as  follows : — 

The  Judges  regret  that  a  hetter  show  of  the  Sussex  hreed  was  not 
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forthcoming,  the  exhibits  being  short  in  immbers,  and  the  quality  and  st^le  not 
equal  to  that  seen  in  former  years.     Many  entries  were  not  forthcoming. 

Longhorns. — Eight  entries  comprised  two  of  bulls  (Class  111) 
and  six  of  cows  (Class  112).  The  latter  were  good,  several 
animals  showing  the  true  characteristics  of  the  breed  ;  the  whole 
class  was  commended. 

Welsh. — ^There  were  23  entries,  very  uniformly  distributed 
over  five  classes.  Taken  as  a  whole,  the  Judges  considered  that 
the  cows  (Class  115)  made  the  best  class  in  this  section,  but 
they  fonnd  the  Welsh  cattle  throughout,  though  not  numerous, 
to  be  of  very  superior  quality  and  of  more  than  ordinary  merit. 

Bed  Polled. — Thirty-four  entries  were  fairly  uniformly  dis- 
tributed amongst  five  classes.  The  old  bulls  (Class  118)  were  a 
good  lot,  the  first  two  being  of  exceptional  merit,  andincludingthe 
male  champion,  Mr.  James  E.  Piatt's  Champion,  The  yearling 
bulls  (Class  119)  were  all  of  good  merit.  Cows  (Class  120) 
made  a  very  good  lot,  amongst  which  the  Judges  found  the 
female  champion,  Lord  Amherst  of  Hackney's  Gharmante.  In 
a  nice  lot  of  two-year-old  heifers  (Class  121)  were  one  or  two 
animals  of  great  merit;  the  yearling  heifers  (Class  122)  were 
also  good.     The  Judges  add  : — 

We  consider  this  section  a  good  one  in  point  of  quality,  although  tbe 
breed  was  not  very  strongly  represented  in  numbers. 

Aberdeen  Angus. — There  was  a  creditable  total  of  63  entries, 
the  largest  of  the  five  classes  being  that  for  yearling  heifers 
(Class  127)  with  16  entries.  The  champion  animal  was  Mr. 
W.  S.  Adamson's  Diaz,     The  Judges  report  as  follows : — 

While  the  entries  of  Aberdeen  Angus  GattJe  were,  we  believe,  more 
numerous  than  at  any  former  meeting  of  the  Society,  it  is  pleasing  to  state 
that  the  average  quality  of  the  exhibits  was  decidedly  high,  with  an  entire 
absence  of  anything  approaching  inferiority. 

The  aged  bulls,  tbe  cows,  and  both  classes  of  heifers  were  exceptionally 
good,  the  winning  animal  in  each  case  being  a  beautiful  specimen  of  the 
breed. 

The  Polled  Cattle  Society's  gold  medal  for  the  best  animal  of  the  breed 
was  awarded  to  the  first  prize  winner  in  the  class  of  older  buUs,  one  of  the 
best  specimens  of  this  famous  beef  breed  that  has  appeared  for  many 
years. 

Galloways. — The  two  dozen  entries  were  identical  with  the 
Birmingham  total  two  years  ago.  They  were  very  evenly  dis- 
tributed over  the  five  classes.  The  aged  bulls  (Class  128)  were 
all  of  good  merit.  The  cows  and  heifers  were  generally  satis- 
factory.    The  Judges  add  : — 

The  Galloways,  though  not  as  numerous  as  could  haye  been  wishedi 
form  a  very  creditable  representation  of  the  breed. 
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Highland. — A  remarkably  large  entry  of  40  animals  was 
accommodated  in  five  classes,  the  best  filled  of  which  was  Class 
136,  for  cows,  with  12  entries.  The  champion  prizes  were 
awarded  to  the  Earl  of  Southesk's  bull  Lamch  and  Mr.  T.  V. 
Smith'&  heifer  Crainnexig  6th  of  Ardtornish,  Subjoined  is  the 
Judges'  report : — 

Seeing  that  York  is  situated  so  far  from  the  native  districts  of  the 
Hijrhland  breed  of  cattle,  the  display  of  stock  was  quite  surprising.  All  the 
di£rent  classes  were  well  represented,  and  the  quality  all  over  was 
superior. 

The  first  lot  that  came  under  our  observation  were  the  cows,  and  the 
prize  winners  among  them  would  take  leading  honours  in  any  show  of  the 
United  Kingdom.  In  the  next  class  that  was  presented  to  us,  viz ,  three- 
year-old  heifers,  was  found  the  female  champion,  and  a  more  complete 
specimen  of  a  Highlander  in  our  opinion  could  not  be  produced. 

In  the  male  classes  the  quality  was  all  that  could  be  desired.  The  first 
and  second  prize  animals  in  the  aged  class  are  very  noted  specimens  of  tho 
breed.  The  same  remark  will  apply  to  the  first  prize  two-year-old  bull,  and 
to  the  first  and  second  prize  jearhng  bulls. 

Ayrshires. — The  four  classes  attracted  only  nine  entries.  The 
two  bull  classes  had  a  solitary  occupant  each.  The  Judges 
found  the  Ayrshires  as  a  whole,  though  few  in  numbers,  yet  of 
excellent  quality. 

Jerseys. — The  121  entries  were  below  the  average  total  of 
recent  years.  Of  the  five  classes  the  largest  was  Class  146, 
two-year-old  heifers,  with  30  entries.  The  following  is  the 
report  of  the  Judges  : — 

The  Jerdey  classes  as  a  whole  were  exceedingly  well  filled,  and,  with 
the  exception  of  that  for  two-year-old  heifers,  of  high  a?erage  merit. 
There  were  many  good  animals  in  the  old  bull  class,  though  some  otherwise 
good  specimens  lost  place  by  the  faulty  position  of  their  f(use  teats.  A  very 
strong  class  of  yearlings  was  headed  by  one  of  exceptional  merit. 

Of  the  many  strong  classes,  that  for  cows  bred  in  1894, 1805, 1896,  or  1897, 
was  easily  the  best.  It  contained  several  animals,  any  one  of  which  would  have 
madd  a  creditable  first  prize  winner,  and  as  a  class  was  of  far  more  than 
average  merit.  The  two-year-old  heifer  class  contained  a  few  specimens  of 
great  excellence,  but,  as  a  whole,  was  the  poorest  of  the  five  classes.  The 
yearling  heifers  made  a  good  display  both  in  numbers  and  quality. 

The  Judges  were  agreeably  surprised  to  find  such  strong  classes  at  a  show 
held  0O  far  north  as  York. 

Onemseys. — This  breed  was  represented  by  65  entries, 
and  the  largest  of  the  five  classes  was  that  for  cows  (Class  ]  50) 
with  14  entries.  The  old  bulls  (Class  148)  included  many 
animals  of  exceptional  merit.  Amongst  the  yearling  bulls 
(Class  149)  were  several  good  youngsters.  The  cows  (Class 
150)  were  exceedingly  good.  Two-year-old  heifers  (Class  151) 
were  a  strong  lot.  The  Judges  state  that  the  classes  throughout 
were  well  filled,  and  the  cattle  sent  forward  in  good  form. 
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Kerries. — The  nine  entries  were  below  the  average ;  they 
comprised  four  in  the  male  class  and  five  in  the  female  class. 
Though  small  in  numbers,  the  Kerries  were  good  in  quality  and 
true  to  type.  The  champion  prize  was  awarded  to  Messrs. 
Robertson  &  Sons'  cow,  La  Mancha  Fan, 

DexterB. — The  14  entries  in  this  section  were  also  below 
average;  there  were  six  in  the  male  class  and  eight  in  the 
female  class.  The  bulls  included  one  of  the  best  the  Judges 
had  ever  seen,  Messrs.  Robertson  &  Sons'  La  Mancha  Unicrn 
Jack,  to  which  the  champion  prize  was  awarded.  The  female 
class  contained  some  very  good  animals. 

Dairy  Cattle. — There  was  only  one  class  on  this  occasion, 
with  eight  entries,  and  the  cows  were  judged  by  inspection. 

Sheep. 

The  Shropshires,  temporarily  displaced  at  Maidstone  last 
year  by  the  Southdowns,  reasserted  their  numerical  superiority 
at  York.  The  Hampshire  Downs  rank  third,  which  is  credit- 
able when  their  distance  from  the  place  of  meeting  as  compared 
with  that  of  the  Lincolns  and  Leicesters  is  taken  into  consider- 
ation. The  influence  of  locality  is  shown  in  the  relatively  large 
entries  of  Black-faced  Mountain  and  Cheviots,  but  a  better 
muster  of  Herdwicks  might  have  been  looked  for.  Details  as  to 
other  breeds  are  supplied  in  the  Table  on  p.  433  opposite. 

Leicesters. — The  entries,  numbering  41,  were  about  an 
average  ;  they  were  drawn  from  seven  different  flocks.  In  the 
two-shear  rams  (Class  158)  quality  was  lacking,  except  in 
the  case  of  the  first  two.  The  first  prize  ram,  Mr.  George 
Harrison's,  is  a  very  fine  specimen  of  the  breed,  to  which  the 
champion  prize  was  awarded.  The  shearlings  (Class  159) 
were  weak,  and  included  some  very  moderate  sheep.  Ram 
lambs  (Class  160)  were  a  nice  lot.  Shearling  ewes  were  good 
both  in  numbers  and  in  quality,  several  pens  possessing  high 
merit.  Ewe  lambs  (Class  162)  made  a  small  class  of  average 
quality. 

Gotswolds. — Twenty-two  pens  were  entered  from  three 
separate  flocks.     The  report  of  the  Judges  states  : — 

The  classes  of  Cots  wold  sheep  were  filled  as  well  as  usual,  the  two* 
shear  ram  and  yearling  class  being  represented  by  very  useful  sheep.  The 
shearling  ewes  were  a  strand  lot,  many  pens  showing  excellent  type  and 
characteristics  of  the  breed.  The  pens  of  ram  and  ewe  lambs  were  good. 
The  breed  wants  to  be  more  generally  known,  and  used  for  especially 
crossing  purposes. 

Lincolns. — The  entry  of  56  pens  was  not  quite  up  to  the 
average  total  of  the  preceding  three  or  four  years.     Eleven 
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flocks  werie   represented.     The  champion   prize   went   to   Mr. 
Henry  Budding's  shearling  ram.     The  Judges  say : — 

We  confflder  the  show  of  Lincolns  very  good  both  as  to  numbers  and 
quality  of  the  exhibits.  The  first  prize  two- shear  ram  is  a  magnificent 
specimen  of  his  class,  combininj^  wool,  quality,  and  mutton,  as  also  is  the  first 
prize  shearling ;  and,  in  awardmg  the  champion  to  the  shearling,  we  consider 
him  the  best  specimen  of  the  breed  that  has  been  exhibited  for  some  years. 
The  class  of  pens  of  five  specially  deserve  mention,  the  majority  of  the 
exhibits  being  particularly  good.  The  shearling  ewes  are  also  of  special 
merit.    The  section  taken  altogether  is  very  good  indeed. 

StUries  o/SIteep  at  Uie  last  Five  CourUry  Meetings^  1896-1900. 


York, 

Maldgtouc, 

Birming- 

Mancliester, 

Leicester, 

1800 

1899 
£1.410 

ham,  1888 

£1,276 

No.  of  Pens 

1897 

£1,275 
No.  of  Pens 

1896 

Phizes  offered 

i 
1 

£1,365 
No.  of  Peas 

£1,291 

No.  of  Pens 

No.  of  Pens 

Leicesters     .        ,        .  1 

41 

30 

35 

60 

42 

Cotswolds 

1 

22 

21 

82 

21 

20 

Lincolns 

i 

66 

61 

75 

73 

50 

Oxford  Downs 

36 

31 

44 

27 

28 

Shiopshires  . 
Southdowns  . 

106 

103 

147 

141 

127 

79 

114 

84 

74 

64 

Hampshire  Downs 

64 

66 

69 

58 

60 

Buffolks 

32 

44 

13 

18 

23 

Border  Leicesters . 

53 

24 

36 

61 

42 

Somerset  and    Dorset  1 
Homed               .         J 

6 

4 

6 

10 

7 

Kentish    or    Bomney  \  , 
Marsh 

18 

86 

27 

19 

23 

Wensleydales                .  , 

35 

12 

18 

21 

14 

Devon  LongwooUed 

8 

11 

— 

— 

— 

Cheviots 

17 

8 

8 

8 

7 

Black-faced  Mountain 

23 

9 

12 

19 

12 

Lonks   . 

1 

— 

— 

6 

7 

4 

Herdwicks    . 

6 

2 

6 

15 

10 

Welsh  Mountain  . 

14 
614 

5 
631 

16 

17 

18 

Total  Entries  of  Sheep 

624 

649 

551 

Oxford  Downs. — Thirty-live  entries  represented  nine  flocks. 
Two-shear  rams  (Class  174)  were  of  fair  average  merit.  The 
shearling  rams  (Class  175)  included  sheep  of  very  considerable 
size  and  quality.  The  pens  noticed  by  the  Judges  amongst  the 
ram  lambs  (Class  176)  contained  strong  and  well-grown  animals. 
The  prize  pens  of  ewes  (Class  177)  were  of  first-class  size, 
quality,  and  colour,  and  were  highly  creditable  to  the  breed. 

Shropshires. — A  total  entry  of  105  pens  represented  22  flocks. 
The  two-shear  rams  (Class  1 79)  made  a  fair  entry  of  useful 
sheep.  The  shearling  rams  (Class  180)  were  strong  in  numbers, 
and  included  many  good  specimens  of  the  breed.     Amongst  the 
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pens  of  five  shearling  rams  (Class  181)  were  many  animals  of 
considerable  merit.  Of  the  ram  lambs  (Class  182)  the  first 
prize  pen  was  exceptionally  good,  and  several  other  pens 
contained  lambs  of  great  promise.  The  shearling  ewes 
(Class  183)  were  very  strong,  and  the  competition  was 
remarkably  keen.  The  ewe  lambs  (Class  184)  made  another 
strong  class,  well  filled. 

Southdowns. — The  entry  of  79  pens  represented  16  separate 
flocks.  The  champion  award  went  to  Mr.  C.  II.  W.  Adeane's 
two-shear  ram  in  Class  185.  Amongst  the  shearling  rams 
(Class  186)  some  of  the  exhibits  outside  the  prize  pens  were 
lacking  in  quality,  size,  and  character.  Shearling  ewes 
(Class  188),  though  not  numerically  strong,  made  up  a  class 
calling  for  high  commendation. 

Hampshire  Downs. — There  was  a  full  average  entry  of  64 
pens,  drawn  from  14  distinct  flocks.  The  two-shear  rams 
(Class  190)  included  a  number  of  good  animals.  The  true 
Hampshire  type  was  well  in  evidence  in  the  shearling  rams 
(Class  191),  which  included  Lord  Rothschild's  champion  ram. 
The  ram  lambs  (Class  192)  were  satisfactory,  and  there  was 
strong  competition  for  the  premier  award.  The  ewes  (Class  193) 
were  good  as  usual.  The  ewe  lambs  (Class  194)  made  probably 
the  best  class  in  the  section. 

SufEblks. — Thirty-two  pens  were  entered  from  eight  difiei"ent 
flocks.  The  champion  gold  medal  was  awarded  to  the  Earl  of 
Ellesmere's  shearling  ram,  and  the  Judges  doubt  if  ever  a  better 
specimen  of  the  breed  has  been  exhibited.     They  add : — 

The  Suffolk  sheep  judged  by  us  at  the  York  Meeting  were,  on  the 
whole,  an  improvement  on  former  exhibitions  at  the  liojal  Show.  Some 
of  the  classes  were  short  in  numbers,  but  there  were  some  tine  specimens  of 
the  breed  in  every  class  of  both  ewes  and  rams.  A  great  improvement  has 
been  made  by  breeders  of  Suffolk  sheep  in  the  type  and  quality  of  the 
animals. 

Border  Leicesters. — A  strong  entry  of  53  pens  was  con- 
tributed from  1 2  flocks.  Two-shear  rams  (Class  200)  were  very 
good,  whilst  the  shearling  rams  (Class  201)  were  regarded  by 
the  Judges  as  the  best  class  ever  seen  at  the  Royal  Show. 
Ram  lambs  (Class  202)  and  ewes  (Class  203)  were  good  all 
round,  whilst  the  ewe  lambs  (Class  204)  were  satisfactory 
considering  the  time  of  year. 

Wensleydales. — The  35  entries  were  much  above  the  average 
in  number ;  they  came  from  six  separate  flocks.  Two-shear 
rams  (('lass  205)  were  very  good,  and  included  the  champion, 
shown  by  the  executors  of  the  late  Mr.  T.  Willis.  Shearling 
rams   (Class    20G)   were   also    very   good,   and   difliculty    was 
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experienced  in  deciding  the  positions  of  the  first  two.  Ram 
lambfi  (Class  207)  were  fairly  good.  Shearling  ewes  (Class  208) 
made  a  splendid  class,  of  which  the  Judges  had  seldom  seen  the 
eqnal.     The  ewe  lambs  (Class  209)  made  a  fairly  good  class. 

Kentish  or  Bomney  Harsh. — ^The  18  pens  represented  five 
flocks.  The  shearling  rams  (Class  210)  were  of  not  quite  so 
good  quality  as  usual,  and  no  sheep  stood  clearly  ahead  of  the 
others.     The  shearling  ewes  (Class  211)  were  decidedly  better. 

Devon  Longwoolled. — Two  flocks  contributed  a  total  of 
eight  entries,  seven  of  which  were  placed  by  the  Judges. 

Somerset  and  Dorset  Homed.  —Six  pens  were  entered  from 
two  flocks,  and  the  Judges  noticed  them  all,  as  they  found  the 
quality  in  each  class  excellent,  especially  amongst  the  ewes. 

Cheviots. — Seventeen  entries  were  made  from  three  flocks. 
The  Judges  report  a  small  but  good  show  of  Cheviot  sheep,  the 
shearling  rams  (Class  217)  in  particular  being  good. 

Black-fEkced  Hountain. — The  23  pens  in  this  section  were 
from  seven  separate  flocks.  The  old  rams  (Class  216)  made  a 
fairly  good  class.  The  shearling  rams  (Class  217)  were  a  level 
lot,  with  nothing  outstanding  amongst  them.  Gimmers 
(Class  218)  made  a  good  show. 

Herdwicks. — The  section  comprised  one  ram  and  two  pens 
of  ewes,  the  latter  of  useful  breeding  type. 

Welsh  Mountain. — Fourteen  pens  came  from  six  separate 
flocks.  The  rams  (Class  224)  were  an  excellent  lot,  and  the 
pens  of  ewes  (Class  225)  well  deserved  the  prizes  awarded  to 
them. 

Poultry,  including  Ducks,  Geese,  and  Tukkeys. 

The  marked  decline  in  the  number  of  poultry  entered  at 
Maidstone  last  year  was  accentuated  at  York,  where  the  aggre- 
gfate  of  629  was  the  lowest  of  the  decade.  As  is  seen  in  the 
Table  below,  the  decline  was  mainly  in  the  entries  of  Fowls  : — 

Entries  of  Pwdtry  at  the  last  Five  Country  Meetings^  1896-1900. 


Phizes  offbrbA 


Fdwls    . 
Dacks  . 

Geese  and  Turkeys 
Table  Ponltry 


York, 
1800 


adaidatone, 
1899 


Birmingh'm,  BfanohesterJ 
1898  1897        I 


Leioester, 
1896 


£274 

£268  10«. 

£267 

No. 

No. 

No. 

499 

652 

768 

67 

66 

84 

42 

27 

55 

31 

34 

67 

Total  Sntries  of  Ponltry  ;      629 


669 


£257     I      £246 


964 


No. 

691 
84 
42 
50 

867 


No. 

701 
80 
42 
78 


901 
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The  entries  at  York  included  the  following  totals : — 


Game  . 

.    61 

Orpington     . 

.    47 

13 

Dorking 

.    70 

Houdan 

.     16 

Any  other  recog- 

Brahma  and 

French  (except 

nlsed  breed 

13 

Ck)chm 

.    33 

Houdan)  . 

.     13 

Table  Poultry 

Liang^han 

.    80 

Minorca 

.    28 

(pairs)       . 

•2i 

Plymouth  Rock 

68 

Leghorn 

.     38 

Table  Ducklings 

Wyandotte  . 

.    71 

.     18 

(pairs) 

1 

Poultry. — Game  birds  were  strong  in  the  old  classes,  but 
weak  in  the  young  ones.  Dorkimjs  showed  a  great  improvement 
on  last  year,  and  many  excellent  specimens  were  exhibited. 
Brahma  and  Cochin  were  good  in  the  older  classes,  but  cockerels 
and  pullets  were  poor.  Larn/fshans  were  satisfactory  in  all 
classes.  Fli/mcmth  Roclcs  made  a  good  show,  the  birds  in  the 
younger  classes  being  very  forward.  Wyandottes  were  well 
represented ;  as  a  whole  the  cocks  were  superior  to  the  hens, 
but  the  pullets,  particularly  the  silver  laced,  were  more  forward 
in  feather  than  the  cockerels.  Orpington  cocks  and  hens  made 
capital  classes,  and  the  younger  classes  were  commendable. 
Houdan  cocks  were  good,  and  hens  were  better,  but  the 
chicken  classes  were  disappointing.  Of  French  (any  variety 
except  Houdan)  three  varieties  were  penned,  each  getting  a 
prize.  Mi'iim'ca  classes  were  well  filled,  and  contained  some 
typical  specimens,  good  in  all  points.  Leghorns  were  hardly  so 
numerous,  but  the  chicken  classes  were  very  good,  and  included 
birds  of  much  promise.  Of  Hamburghs  all  the  five  varieties 
were  represented.  Any  other  variety  classes  contained  excellent 
specimens  of  some  of  the  oldest  breeds. 

Ducks. — The  entries  consisted  of  23  Aylesbury,  15  RoDen, 
6  Pekin,  7  Cayuga,  and  6  of  any  breed  (except  Aylesbury). 
Ayleslmrii  classes  were  in  fair  condition  for  the  season,  and  the 
young  birds  well  forward.  Rouen  drakes  were  not  a  good  lot, 
but  the  ducks  made  a  better  entry,  and  were  fair  in  quality. 
Peldihs  were  badly  represented.  Cayuga  drakes  were  good,  bat 
ducks  poor.  Any  breed  classes  were  small,  and  the  specimens 
fair. 

Geese. — The  entries  comprised  12  Embden  and  10  Toulouse. 
Emhd&nH  were  most  creditable  and  Toulouse  were  good. 

Turkeys. — The  20  entries  included  10  cocks  and  10  hens. 
The  classes  were  very  superior,  and  of  special  merit. 

Table  Poultry. — The  Judge  of  this  section  sends  the  subjoined 
report : — 

The  number  of  entries  in  the  Table  Poultry  section  was  not  what  might 
have  been  expected,  especially  in  the  cross-bred  classes.  The  total  entries 
were  31 — namely,  24  couples  of  fowls  and  seven  couples  of  ducks,  of  which 
two  lots  of  Ibwls  and  one  lot  of  ducks  were  absent.   In  quality  the  fairde  were 
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better  than  last  year,  but  in  a  number  of  cases  were  rather  coane  in  skin 
This,  however,  is  inseparable  from  the  plan  of  showing  the  birds  alive  first' 
I  carefuUv  looked  over  them  with  a  view  of  seeing  if  any  were  old,  but  did 
not  find  that  this  was  so.  As  usual,  the  birds  were  shown  aliye  on  the 
Monday,  and  killed  and  plucked  on  the  evening  of  that  day.  This  work 
was  earned  out  by  Messrs.  Timothy  Newby  &  Sons,  of  Boar  Lane,  Leeds 
and  was  excellently  done.  ' 

The  pure-bred  classes  were  the  best  in  number ;  but  I  was  sorry  to  see 
that  in  several  of  the  birds  bent  breast-bones  were  very  much  in  evidence 
In  the  cockerel  class  the  winners  were  Buff  Wyandottes,  which  variety  can 
never  be  regarded  as  first-class  table  fowls,  because  of  their  yellow  skin  and 
legs ;  but  in  this  case  they  were  decidedly  the  best.    The  second  prize  was 

Sven  to  Plymouth  Kocks,  very  neat  and  fairly  well  fleshed ;  and  third  were 
ark  FaveroUes,  long-bodied,  but  rather  coarse  in  skin.    The  dead  weights 
of  the  respective  birds  in  this  class  were  as  follows :— 

2596(8rd  prize)       .     {^JJ;  J?":;  i  2590  (reserve)  .        .     {Jjb.^Soz. 


2507 


.„    ,^  v21b.  looz. 

2598(l.tprize)        .     { J  JJ;  ^J  -  |  2602  (2nd  prize)       .     |8{{;11- 

In  the  pullet  class  the  winners  were  a  very  nice  pair  of  Golden  Wyan- 
dottes, wonderfully  delicate  in  flesh  for  what  is  not  regarded  as  a  first-class 
table  fowl.  Second  were  Buff  Orpingtons,  good  colour  of  fiesh,  white  legs 
but  lean.    The  dead  weights  were  as  follows :—  ' 

2flOS(lstprize).        .     {^[J:^o^.  |2«M(2.dprize)         .      {^[J-Ooz. 
2605(reeerve)         .        .        .     {^Ibjoz. 

The  Indian  Game  and  Dorking  crosses  did  not  make  nearly  so  good  a 
display  as  we  have  seen  of  late  years,  especially  in  the  cockerel  classes,  where 
no  first  pize  was  awarded,  and  the  quality  was  not  at  all  high.  The  dead 
weights  in  this  class  were  as  follows : — 

2606  (reserve)    .        .     { J' Si  ?  ^^i  |  2607  (2nd  prize)         .     {«jJ-8-. 

2608  (8rd  prize)      .        .        .     {^jJ-J-; 

The  pullets  were  distinctly  better,  the  first  prize  especially  being  very 
good  in  quality  and  excellent  in  colour.  The  dead  weights  were  as 
foUows : — 

^         .        •        •     {Itf.ll:     2611  (1st  prize)        .     {Jlb-ljoz. 

2610  (8rd  prize)        .     {t'i\^l^^     2613  (reserve)  .        .     {^JJ-lOoz. 

2618  (2nd  prize)         .        .        .     {»  jj;  « -. 

The  Any  Other  First  Crosses  had  only  one  lot  in  eafch  class,  both  of  these 
being  between  the  Indian  Game  and  Buff  Orpington,  which  is  a  promising 
cross,  although  these  specimens  were  a  little  hard.  The  dead  weights  were 
as  follows : — 

Cockerels :  2614  (2nd  prize)  .      H  }^*  ^|  ^^• 

Pullets:  2616  (2nd  prize)     .        .        .     {gS;}]^; 
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The  Any  Other  OroBS  classes  brought  out  the  real  novelty  of  the  display. 
Ill  the  cockerels  the  first  prize  pair  were  between  Indian  Game  and  Sussex^ 
and  the  reserve  between  Wyandotte  and  Redcap,  and  the  first-prize  in  the 

Sullet  class  was  of  the  latter  cross  also.  The  pullets  were  wonderfully 
elicate  and  a  very  nice  pair,  although  I  cannot  quite  understand  their 
having  white  legs,  because  the  cockerels  of  the  same  cross  had  yellow  legs, 
as  one  would  expect.  I  must  point  out,  however,  that  the  birds  exhibited 
in  this  class  ought  to  have  been  transferred  to  Classes  240  and  241,  as  they 
were  first  crosses.    The  dead  weights  were  as  follows : — 


Cockerels : 

2617  (reserve)     . 

rSlb.  14  oz. 
•        4  lb.  13  oz. 

Cockerels 

2618  (1st  prize)  . 

f51b.    loz. 

•  6  lb.    8  oz. 
;31b.    2oz. 

•  3  lb.    3  oz. 

Pullets: 

2619    (let  prize)  . 

The  Table  Ducklings  made  a  very  nice  display  in  the  pure-bred  class,  all 
of  which  were  Aylesburys.  The  first  prize  were  beaufiful  specimens  in  the 
very  pink  of  condition,  one  being  especially  a  remarkable  bird  and  well  fed. 
The  dead  weights  were  as  foUows : — 


2620  (3rd  prize) 

2621  (1st  prize) 

2624 


r  o  lb.  6  oz. 
1 5  lb.  1  oz. 
r  6  lb.  7  oz. 
1  5  lb.  7  oz. 


61b.4oz. 
5  lb.  1  oz. 


2623  (reserve) 


2622  (2nd  prize)  .    {^ 

/  6  lb.  5  OE. 

"     16  lb.  0  02, 

rSlb.  9oz. 

1 3  lb.  5  oz. 

In  the  cross-bred  class  only  one  lot  was  shown,  to  which  third  prize  was 
given.  This  cross  was  not  stated,  and  it  is  desirable  in  all  the  crosses 
that  the  parents  should  be  declared.    The  dead  weights  were  as  follows : — 

2e26(3rdpme)     .        .        .     {H^l^ll 


Dairv  Produce. 

The  entries  of  Butter  were  about  an  average,  but  those  of 
Cheese,  though  larger  than  at  Maidstone  last  year,  were 
decidedly  below  the  average  of  recent  years.  Details  are 
furnished  in  the  subjoined  Table : — 

Entries  of  Produce  at  the  last  Five  Country  Meetings,  1896-1900. 


Pbizbs  offered 


York, 
1900 


£293 


Maidstone, 
I        1899 


£539 


Binningh*m, 
1888 


£252 


Manohester, 
1897 


£406 


Ldoester, 
1896 


£309 


No. 

No. 

No. 

No. 

No. 

Batter   .... 

168 

121 

225 

187 

141 

Cheese  . 

84 

74 

120 

195 

153 

Cider  and  Perry    . 

107 

104 

112 

89 

96 

Hops      .... 

— 

62 



.«. 

_^ 

Preserved  Fruits  and 
Vegetables 

6 

'~ 

"^ 

"^ 

Hives  and  Honey  . 

169 

258 

178 

244 

185 

Total  Entries  of  Produce, 

528 

625 

635 

715 

674 
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Batter. — This  was  shown  in  four  classes.  In  Class  346,  for 
kegs  of  batter  delivered  on  May  5,  there  were  15  entries. 
The  class  was  of  fair  average  qaality  for  long-keeping  butter, 
and  the  first  and  second  prize  lots  were  excellent.  In  Class 
347,  for  boxes  of  twelve  2  lb.  rolls,  made  with  not  more  than 
1  per  cent,  of  salt,  the  entries  numbered  23,  and  in- 
clnded  some  very  good  butter.  There  was  a  marked  difference 
in  the  packing,  and  this  the  Judges  took  into  consideration  in 
making  their  awards.  Class  348,  for  fresh  butter  slightly 
salted  (68  entries),  was  decidedly  the  best  of  the  butter  classes, 
notwithstanding  that  some  of  the  samples  were  inferior  and 
badly  packed.  Class  349,  for  fresh  butter,  slightly  salted,  made 
from  milk  of  cows  other  than  Channel  Islands,  or  cows  crossed 
with  Channel  Islands  breeds,  attracted  62  entries.  It  was 
a  disappointing  class,  the  texture  and  flavour  being  very 
much  below  the  standard;  only  two  of  the  four  first  prizes 
ofiered  were  awarded. 

Cheese. — Twelve  classes  were  provided,  all  for  cheese  made 
in  1900.  Cheddar  (1 1  entries)  made  an  excellent  class,  and  with 
one  exception  the  whole  class  might  have  been  commended. 
CJieshire  (13  entries)  was,  with  the  exception  of  the  four  prize 
lots,  of  lower  quality  than  might  have  been  expected,  there 
being  a  tendency  to  too  quick  ripening,  and  in  consequence  a 
prevalence  of  taints.  The  first  prize  was  given  to  a  lot  which, 
though  not  quite  ripe,  will  develop  into  a  first-class  long-keeping 
cheese,  which  is  what  the  trade  requires.  Stiltoih  (8  entries) 
included  some  excellent  exhibits,  which,  of  course,  were  unripe 
so  early  in  the  season.  Wensleydaley  Stilton  shape  (8  entries), 
was  on  the  whole  a  disappointing  class,  some  of  the  exhibits 
having  a  very  bad  flavour.  The  first  prize  lot,  however,  was 
excellent,  and  possessed  true  flavour  and  texture.  Wensleydule, 
flat  shape  (6  entries),  made  a  very  poor  class,  in  which  the  first 
prize  was  withheld,  and  some  difficulty  was  felt  by  the  Judges 
in  awarding  even  the  second.  Cleveland,  Stilton  shape  (9  entries), 
made  a  very  even  class  of  good  quality  throughout.  Tke  cheeses, 
however,  were  exhibited  in  too  new  a  state,  as  was  the  case  also 
in  the  otherwise  good  class  of  Cleveland,  flat  shape,  with  7 
entries.  Byedahy  though  a  small  class  of  4  entries,  was  of 
very  good  quality.  Bouttle  Oloucester  (3  entries)  showed 
excellent  quality  in  the  prize  cheeses,  and  this  was  also  the  case 
with  the  Wiltshire  class  of  3  entries. 

Cider  and  Perry. 

A  total  of  1 07  entries  in  this  section  was  ratlier  above  the 
average.     In  Class  362,  for  cider  in  cask,  made  in  the  autumn 

o  o  2 
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of  1899,  there  were  26  entries.  Class  363,  for  bottleJ  cider 
made  in  the  autumn  of  1899,  was  the  largest  class,  with  42 
entries.  Class  364,  for  bottled  cider  made  before  1899,  attracted 
17  entries.  In  Class  365,  for  bottled  perry,  the  entries 
numbered  23.     The  Judges  make  the  following  report : — 

Class  362. — We  consider  this,  taking  it  altogether,  to  be  a  very  good 
class.  Most  of  the  exhibits  were  too  sweet  for  immediate  drinking,  bat  this 
no  doubt  is  due  to  the  character  of  the  apple  vintage  of  last  year,  when, 
owing  to  the  excess  of  snn  heat  in  the  summer  and  autumn,  the  fruit 
ripened  unusually  well,  and  consequently  developed  in  the  juice  a  large 
amount  of  sugar. 

Class  363. — ^This  was  a  large  class  but  a  disappointing  one.  After  the 
character  of  the  vintage  of  last  year  above-mentioned,  a  much  finer  quality 
of  cider  in  bottle  might  have  been  expected. 

Class  364. — ^This  class  was  short  in  entries  and  poor  in  quality,  and  did 
not  include  any  sample  of  snecial  merit. 

Class  365. — We  are  glaa  to  say  that  this  was  an  ezceptbnally  good 
class,  and  contained  so  many  entries  of  merit  as  to  occasion  consideraUe 
difficulty  in  making  the  awards. 

Hives,  Honey,  &c. 

Two  dozen  classes  were  provided  in  this  section,  and  attracted 
altogether  169  entries,  a  total  below  the  average.  Subjoined  is 
the  Judges'  report : — 

The  classes  in  this  department  maintain  the  degree  of  improvement  which 
has  been  noticeable  year  by  year  since  sdentific  bee-keening  has  received 
encouragement  from  the  Council.  The  comparatively  early  date  on  whieh 
the  Show  is  annually  held  somewhat  militates  against  very  numerous  ex- 
hibits of  honey  of  the  current  year's  gathering,  and  when  to  this  is  added 
such  a  backward  spring  as  that  of  1900,  it  is  gratifying  to  find  the  allotted 
space  nicely  filled  with  honey  of  all-round  excellence. 

The  seven  entries  in  Class  366,  *'  Collections  of  Hives  and  Appliances,"' 
show  that  finality  has  not  been  reached,  for  each  year  brings  distinet 
improvements  on  its  predecessors  in  the  finish  and  workmanship  of  the 
exhibits. 

CJlass  367,  <<  A  Beginner's  Outfit,''  for  309.  is  a  marvel  of  cheapness. 

Class  368,  '<  Observatory  Ilive,"  this  year  gives  us  a  much  more  rigid  and 
safely  handled  hive,  having  a  new  and  cleanly  method  of  supplying  &  bees 
with  food  in  adverse  weather. 

Classes  369  and  370, ''  Unpfdnted  Hives."  Here  we  find  the  reputations 
of  our  best  makers  well  maintained  hy  21  entries,  most  of  which  are  made 
of  close-grained,  well-seasoned  white  pine-wood,  fastened  together  with  oval- 
shaped  steel  wire  nails,  which  give  a  maximum  of  holding  power  and 
strength  with  a  minimum  of  weight. 

Class  871, ''  Honey  Extractor,"  needs  no  comment  beyond  oommendstlon 
for  the  good  workmanship  of  the  prize-taker. 

Class  372,  "  Useful  Appliance  introduced  since  1898."  A  new  invention, 
enabling  the  bee-keeper  to  cast  his  beeswax  into  cakes  of  2,  4,  8,  or  16  oz., 
well  deserved  the  prize  it  got. 
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8  373,  **  Sections  of  Comb  Honey  of  year  1900."  We  are  now 
face  with  the  results  of  a  cold|  wet  spring,  and  find  more  honey 
than  anticipated.     The  quality,  thougn  good,  was  not  of  a  high 

s  374,  "Sections  of  1899  Honey,"  should  have  drawn  more  entries, 

(  not  remarkable  in  any  way. 

s  375,  **  Sections  of  Heather  Honey  of  any  year,"  brought  9  entries 

cularly  good  honey,  the  prize-takers  being  perfect  samples,  dropping 

nerical  order  in  the  question  of  flavour. 

8  376,  for  combs  of  honey  in  shallow  frames,  needs  no  remark. 

ses  377  to   379,  for  run  or  extracted  honey,  light,  medium,  and 

colour  (30  entries),  brought  into  further  prominence  the  unfavour- 

iug  weather  experienced  by  the  bee-keeper. 

8e.s  380,  381,  and  382,  for  honey  of  1899,  gave  us  some  fine  samples 

atl  lv(!pt  flavour  wonderfully  well. 

s  383,  a  tasteful  trophy  or  display  of  honey  not  to  exceed  in  height  4 

ve  tlie  table,  was,  as  is  always  the  case,  a  great  attraction  to  the 

partment  with  its  five  entries. 

8  384  not  remarkable. 

s  385  allowed  some  admirable  examples  of  how  to  get  up  beeswax 

for  the  retail  trade. 

('lasses  386,  honey  vinegar,  387,  mead,  388  and  389,  instructive 
I  of  practical  and  scientific  nature,  there  is  nothing  special  to  say. 

23  classes  judged  show  that  bee-keeping  is  keeping  pace  with  the 
onderful  advances  made  in  Scientific  Agriculture  we  see  every  year 

parts  of  the  Show-ground. 


H0R8E-SHOEIXG  Competitions. 

ese  contests,  open  to  shoeing-smiths  in  any  part  of  the 
[  Kingdom,  were  held  at  the  Shoeing  Forge,  Class  I.  being 
3n  the  Tuesday  and  Class  II.  on  the  Wednesday.  The 
i  say : — 

beg  to  report  that,  as  a  whole,  the  shoeing  work  has  been  exceedingly 
id  the  men  examined  have  shown  a  fair  knowledge  of  the  structure 
:)ot,  und  the  general  principles  of  shoeing. 

s  1  (Hunters).  Out  of  15  entries,  14  men  competed.  Although 
R  was  small,  considering  the  high  character  of  the  work,  we 
to  award  all  the  six  prizes  authorised  and  two  "  Highly  Com- 

8  2  (Cart  Horses).    Out  of  40  entries  there  were  39  competitors, 
to  the  excellence  of  the  work  done,  in  addition  to  the  six  prize 
we  have  "  highly  commended  "  five  and  **  commended  "  four, 
have  pleasure  in  recommending  the  winner  of  the  first  prize  in  each 
►r    the   Freedom   of  the  Guild   of  the    Worshipful   Company   of 

jn  Candidates  for  registration  were  examined,  and  two  reached  the 
[ig  standard. 

lecture,  amply  illustrated  by  specimens,  vsras  delivered  at 
loeing  Forge  on  the  Thursday  by  Mr.  John  Malcolm, 
V.S.,  on  *'The  Horse's  Foot  and  How  to  Shoe  it." 
wm  a  large  and  attentive   audience 
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CONCT.USION. 

The  York  Meeting  of  1900  will  be  remembered  not  only  for 
the  exceptionally  fine  weather  which  accompanied  it,  but  also 
for  the  honour  conferred  upon  the  Society  by  the  Royal  visits  on 
two  days  of  the  Exhibition.  It  afforded  the  Members  the 
greatest  satisfaction  to  be  able  to  renew  to  the  Princess  of 
Wales  their  loyal  and  respectful  greetings  on  the  occasion  of 
Her  Royal  Highness's  again  gracing  their  Showy ard  with  her 
presence,  after  an  interval  of  some  years. 

The  keen  interest  which  the  Prince  of  Wales  has  always 
taken  in  Agriculture  was  evidenced  by  the  considerable  time  His 
Royal  Highness  devoted  to  the  Show,  and  by  the  following 
valedictory  letter  addressed  by  the  Royal  President  to  the 
Secretary : — 

Marlborough  House,  Pali  Mall,  S.  W, 
July  6,  1900. 
Dbau  Sir  Ernest  Clarke, 

On  the  completion  of  my  year  of  office  as  President  of  the  Royal 
Agricultural  Society  for  the  fourth  time,  I  am  anxious  to  place  on  record 
my  high  sense  of  the  valuable  assistance  and  support  given  to  me  throughout 
the  year  by  the  Council  and  Officers  of  the  Society,  and  to  express  to  them 
and  to  the  general  body  of  Members  my  sincere  thanJis  for  the  cordial 
goodwill  and  loyal  attachment  which  all  those  connected  with  the  Society 
have  shown  to  me  during  my  long  association  with  it  as  a  Member  of  the 
Council. 

I  remain, 

Yours  truly, 

(Signed)     Albert  Edward  P. 
To  Sir  Eniest  Clarke. 

Though  there  were  present  at  York  all  the  conditions  which 
have  hitherto  been  regarded  as  essential  to  financial  success,  this 
much-desired  result  was  not  attained.  An  attendance  of  the 
public  at  least  double  of  that  which  had  been  recorded  when 
the  gates  finally  closed  might  reasonably  have  been  anticipated. 
The  second  York  Meeting,  held  in  1883,  was  a  conspicuous 
success  in  this  respect,  for  with  one  exception  it  was  the  most 
profitable  gathering  the  Society  has  ever  held.  A  repetition  of 
that  success  in  1900  would  have  constituted  a  welcome  and  an 
agreeable  feature  in  connection  with  the  last  Show  of  the 
Century. 

W.  Fream. 

13  Hanover  Square,  W. 
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HE  TRIALS  OF  STEAM    DIGGERS 
AT    YORK. 


bject  of  these  trials  was  to  determine  primarily  the 
ty  and  quality  of  the  work  which  could  be  performed  by 
111  Digger  on  heavy  and  light  ground  respectively,  having 
at  the  same  time  to  the  mechanical  fitness  of  the  appa- 
md  the  cost  of  working. 

5  trials  were  made  on  land  at  Kexby,  about  six  miles  from 
during  the  week  preceding  the  Show.  The  Judges  were 
Salter  Butler,  2  Whitehall  Court,  London,  S.W.,  Mr.  C. 
ster-Kaye,  Estate  Office,  Osberton,  Worksop,  and  myself 
e  points  to  which  the  special  attention  of  the  Judges 
t  ected  may  be  summarised  as  follows  : — 
Quantity  and  quality  of  work  done  in  a  given  time. 
Cost  of  working. 

Mechanical  fitness  of  the  apparatus. 
General  adaptability  of  engine  to  other  purposes. 
Weight. 
Price. 

ei^e  were  two  entries  for  the  Prizes  of  40i.  &  20Z.,  offered  by 
ciety  : — 

The  Darby  Land  Digger  Syndicate,  Limited,  6  Billiter 

London,  E.C. 

The  Cooper  Steam   Digger   Company,    Limited,    Steel 
,  King's  Lynn. 


gives 
done 


General  Description. 

a  general  view  of  the  Cooper  Dkjger. 
ig  IS  done  by  forks,  which  arfe  placed  in  two  rows, 
et  apart,  across  the  direction  in  which  the  machine  travels, 
ihind  it.  Each  row  is  made  up  of  four  groups  of  equi- 
b  prongs,  each  group  forming  a  separate  fork.  In  the 
I  exhibited  there  were  five  prongs  in  each  separate  group 
front  row,  and  a  similar  distribution  in  the  back  row, 
g  forty  prongs  in  all.  The  prongs  of  the  front  row  are 
hisel-shaped,  and  sharp,  and  enter  readily  into  new 
].     The  prongs  in  the  second  row  are  curved.     These  are 
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designed  to  break  up  the  soil  turned  up  by  the  prongs  of  the 
first  row.  The  shapes  of  the  prongs  and  their  number  are 
arranged  to  suit  the  different  classes  of  work  required. 


The  forks  have  continuous  circular  motion  in  a  vertical 
plane.  The  point  of  each  prong  therefore  describes  a  trochoid 
when  the  digger  is  at  work.  The  depth  to  which  the  prongs 
enter  the  ground  can  be  regulated  from  three  inches  to  eight 
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inches.  The  driving  and  controlling  mechanism  is  shown  dia- 
grammatically  in  fig.  2.  One  side  only  is  sketched  in,  the  other 
side  being  precisely  similar.  A  frame-work,  shown  black,  is 
made  np  of  two  triangular-shaped  end-pieces  (one  only  shown) 
held  rigidly  together  by  a  strong  bar  (not  shown).  This  frame 
hangs  by  the  apexes  of  the  end-pieces  c  from  the  arms  of  a 
cross  shaft  Wj  w^  held  in  bearings  on  the  engine-frame.     This 


To  Cy Under  < 


Fig.  S.— Diagram  illnstratiug  the  driving  and  controlling  mechanism  in  the  Cooper  Digger. 

cross  shaft  is  similar  in  form  and  function  to  the  weigh-bar 
shaft  of  an  ordinary  locomotive  link  motion.  By  turning  it, 
the  frame  is  lift;ed  or  lowered,  and,  by  means  of  a  spring  s 
acting  on  the  shaft,  the  weight  of  the  frame  and  the  gear  it 
carries  is  balanced. 

The  shaft  is  turned  by  means  of  a  hydraulic  cylinder  con- 
nected to  a  suitably  placed  arm,  as  shown  at  H  in  the  diagram. 
The  cylinder  is  securely  bolted  to  the  engine-frame,  and  operated 
by  the  feed-pump.  For  travelling  along  the  road  the  gear  is 
pulled  up  by  the  pump,  and  then  attached  permanently  to  the 
engine-frame  by  short  links.. 


Digiti 


zed  by  Google 


446  Tlie  Trials  of  Sieam  Diggers  at  For/r. 

The  motion  of  the  frame  is  further  controlled  by  links  (l  p 
left-hand  one),  one  on  each  side,  connecting  it  to  fixed  pins  at 
p  on  the  engine-frame.  The  motion  of  the  digger-frame  is  thus 
definitely  constrained  with  respect  to  the  engine  frame,  the 
axis  L  L,  moving  circularly  about  the  axis  p  Pj  of  the  pins. 
The  frame  carries  a  crank-shad  D  n,  half  of  which  only  is 
shown.  In  the  centre  of  this  shaft  is  a  spur-wheel  Q,  which 
receives  motion  from  the  engine  by  means  of  the  wheel  R,  whose 
axis  coincides  with  the  axis  of  the  pins  PPp  It  follows  that, 
inasmuch  as  the  axis  L  Lj  must  always  move  circularly  about 
p  Pp  the  wheels  remain  properly  in  gear  for  all  possible  positions 
of  the  frame.  A  shaft  E  E  is  coupled  to  the  driving-shaft  D  D,  by 
short  coupling  rods.  There  is  a  similar  short  shaft,  and  two 
coupling-rods  on  the  right-hand  side. 

The  ends  of  the  coupling-rods  are  suitably  formed  for  the 
attachment  of  the  forks.  The  forks  are  held  in  position  by  a  cotter, 
and  e^ich  prong  is  also  cottered  into  the  fork-frame.  The  weakest 
part  of  the  prong  is  at  the  neck,  where  it  is  reduced  in  diameter  to 
form  a  shoulder  against  which  it  rests  in  the  fork-frame.  This 
is,  indeed,  the  weakest  part  of  the  whole  gear,  and  forms  the 
breaking-point  if  the  forks  should  suddenly  come  upon  boulders 
or  large  stones.  A  prong  is  quickly  and  easily  replaced  at 
a  small  cost.  The  cranks  are  so  arranged  that  the  forks  on  each 
coupling-rod  only  enter  the  ground  together.  The  other  pairs 
follow  in  regular  sequence. 

To  start  digging,  the  gear  is  lowered  until  the  points  of  the 
prongs  rest  on  the  ground.  The  hydraulic  cylinder  operating 
on  H  is  then  put  entirely  out  of  action.  The  weight  of  the  digging 
gear  being  nearly  balanced  by  the  spring  s,  no  force  operates  to 
drive  the  forks  into  the  ground.  They  rest  touching  the 
surface  until  the  driving-wheel  R,  which  is  part  of  the  engine, 
drives  the  wheel  Q.  They  are  then  driven  in  against  the  weight 
of  the  engine,  and  as  a  consequence  the  pressure  between  the 
hind  wheels  and  the  ground  is  decreased.  How  much  it  is 
decreased  it  is  impossible  to  say.  It  depends  upon  the  hard- 
ness of  the  ground  and  the  depth  of  digging.  The  more 
vigorously  the  machine  is  digging,  the  less  is  the  actual  pressure 
on  the  land  at  the  engine-wheels. 

The  depth  to  which  the  forks  are  driven  is  regulated  by 
shoes,  one  on  each  side  of  the  digging-frame.  These  shoes  rest 
on  the  surface  of  the  ground,  and  travelling  over  it  follow  it« 
irregularities,  maintaining  the  depth  of  digging  constant,  pro- 
viding the  irregularities  are  not  too  great.  The  position  of  the 
shoes  is  just  in  front  of  the  leading  row  of  forks.  To  adjust 
them  the  engine  must  be  stopped. 


Digiti 


zed  by  Google 


u 


Th^^Trials  of  Sham  Difjtjers  at  York.  447 

be  weight  of  the  engine  and  digger  in  working  order  is 
as  18  cwt.  2  qrs.  Of  this,  3  tons  3  cwt.  2  qrs.  are  on  the 
wheels,  the  rest,  8  tons  15  cwt.,  on  the  hind  wheels, 
i  are  the  pressures  on  the  ground  when  the  engine  is 
ing,  or  travelling  without  digging.  Immediately  digging 
ences,  these  pressures  are  modified  in  the  way  already 
oned. 

he  weight  of  the  detachable  digging  mechanism  is  1  ton 
t.  2  qi-s.  The  wheels  of  the  engine  are  wide,  to  distribut-e 
>ad  well  over  the  ground.  The  front  wheels  are  3  ft.  Gin. 
iter  and  12  iu.  wide,  and  are  brought  close  together  so 
hey  run  on  Ihe  strip  of  the  track  running  between  the  hind 
s.  The  InTul  wheels  are  5  ft.  9  in.  diameter  and  26  in.  wide 
gging.  This  width  may  be  reduced  to  20  in.  for  road 
ling.     This  cirrangement  of  wheels  distributes  the  weiglit 


lie  Dai{BY  Digger,  a  general  view  of  which  is  shown  in 
,  consists  essentially  of  a  triangular-shaped  frame,  cross 
3  about  the  centre,  forming  a  letter  A  in  plan.  A  roller 
eel,  3  ft.  1  ill.  diameter,  placed  in  the  triangular  compart- 
of  the  A  and  sliding  in  horns,  carries  the  frame.  This 
is  dragged  by  the  traction-engine,  apex  behind,  the 
rd  end  l>eing  held  up  by  chains  attached  to  the  axles  of 
ind  wheels  of  the  traction-engine.  The  sides  of  the  A- 
carry  sliofts,  on  which  pairs  of  bevel  wheels  give  rotatory 
n  to  vertical  shafts  at  intervals  of  1  ft.  2  in.,  there  being 
uch  shafts  protruding  below  the  A-frame  on  each  side. 
dering  one  of  these  vertical  shafts,  it  ends  in  a  crosshead, 
'■  two  ends  of  which  are  attached  the  digging  tools.  One 
'se  vertical  shafts  and  its  crosshead  are  shown  in  fig.  4,  with 
vo  digging-tools  attached.  A  tool  consists  of  a  hexagonal 
fixed  to  a  spindle,  which  spindle  fits  loosely  in  the  cross- 

^hen  the  digger  is  at  work  the  tools  have  a  motion  com- 
led  of  the  forward  motion  of  the  whole  apparatus,  rotation 
the  axes  of  the  crosshead,  and  an  unknown  and  irregular 
n  round  their  own  axes.  The  consequence  is  that  each 
lioroughly  undercuts  a  strip  about  18  in.  wide.  The  cutting 
are  distributed  in  plan  by  means  of  the  A-frame,  so  that 
ant  strips  overlap,  the  total  width  of  the  strip  worked 
e  ten  pairs  of  cutters  being  about  12ft. 
he  shafts  along  the  sides  of  the  A-frame  are  driven  by  a 
shaft  near  the  open  end,  itself  being  driven  through  bevel 
ig  by  an  inclined  shaft  from  the  engine. 
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The  A-fi*ame,  fig.  5,  is  earned  by  two  chains,  the  nearer  one 
c  being  shown  in  the  diagram,  passing  over  the  roller  frame.  One 
end  of  each  chain  is  fixed  to  the  frame,  the  other  is  attached  to 


Fio.  8.— Tlie  Darby  Steam  Digger. 


the  cross  shaft  s.  The  roller  r  is  not  in  the  middle  of  the  A- 
frame,  it  is  nearest  the  apex.  Consequently  the  open  arms  of 
the  frame  next  the  engine  tend  to  drop.  They  are  prevented 
from  doing  so  by  two  chains,  K  being  the  right-hand  one,  each 
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Fig.  4.— Digping-toolM  of  Dnrby  Dlgprt  r. 


Fkj.  5.-  9,U\e.  elevatlou  of  roller  and  frame  of  Dai  by  Diggor. 
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of  which  is  attached,  at  one  end  to  the  cross  shaft  s,  and  at  the 
other  end  to  the  axle  of  the  hind  wheels  of  the  traction-engine. 
Turning  the  cross  shaft  therefore  shortens  both  the  chains  c  and 
the  chains  K,  and  lifts  the  frame,  and  by  suitably  adjusting  the 
length  of  the  chains  the  frame  lifts  parallel  to  the  ground  through 
the  distance  of  adjustment  required.  In  this  way  the  depth  of 
digging  can  be  regulated  at  will.  The  shaft  is  operated  by  a 
friction  clutch  when  the  engine  is  running.     When  standing  it 


annel  Iron  Guides  bolted  to  Main  Frame  A 


Mcu'n 
Frame  A 


Fio.  6.— End  elevation  of  roller  and  frame  of  Darby  Digger. 

is  turned  by  bars.     This   arrangement  is  the  only   means  for 
lifting  the  tines  clear  of  the  ground. 

One  of  the  most  ingenious  features  of  the  machine  is  the 
way  the  roller  R  is  mounted  so  that  the  frame  automatically 
follows  the  turning  of  the  engine.  When  the  engine  begins 
to  turn  in  a  circle,  the  roller  tilts  laterally  in  the  horns,  and 
the  machine  travels  round  on  the  rounded  edge  of  the  roller. 
A  separate  end  view  of  the  roller  is  shown  in  fig.  6 ;  the  ToMer 
is  here  tilted  to  the  extreme  amount,  r  P  are  the  guide-pulleys 
for  carrying  the  chains  c,  transmitting  the  weight  of  the  trailing 
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the  digging-frame  to  the  ix)ller,  through  the  cross-bar  b, 
D,  and  frame  F. 

hen  the  engine  runs  on  the  straight  again  the  roller  and  its 
assume  a  vertical  position.  At  every  curve  it  tilts  to 
^ht  or  to  the  left,  as  the  case  may  be,  by  just  the  amount 
ary  to  allow  it  to  follow  in  the  curved  path  taken  by  the 
). 

e  whole  digging-frame  turns  vertically  about  the 
ntal  cross  shaft  carried  by  the  engine-frame,  to  which  the 
illy  oblique  driving-shaft  from  the  digger  is  geared.  The 
ment  shown  in  fig.  5  permits  this  turning.  As  a  conse- 
i  the  digging-frame  follows  the  irregularities  of  the 
1.  The  cross  shaft  geared  with  the  oblique  shaft  may  be 
upon  as  a  hinge  between  the  digging  mechanism  and 
gine. 

e  weight  of  the  engine  and  digger  in  working  order  is 
13  10  cwt.  Of  this  2  tons  5  cwt.  are  carried  on  the 
vheels,  8  tons  10  cwt.  on  the  hind  wheels,  and  1  ton 
t.  on  the  roller  in  the  A-frame.  The  weight  of  the  dig- 
pparatus  alone  is  2  tons  10  cwt.,  and  the  traction-engine 
weighs  10  tons.  The  front  wheels  are  4  ft.  in  diameter 
iu.  wide,  the  hind  wheels  6  ft.  3  in.  diameter  and  16  in. 
the  roller  in  the  A-frame  is  semi-circular  on  the  edge,  and 
therefore  sink  into  the  ground  slightly  to  find  a  proper 

e  weights  and  principal  dimensions  of  the  two  machines 
:)ught  together  in  Table  I.  on  p.  452. 
e  main  idea  operating  in  the  design  of  the  Darby  Digger 
maintenance  of  a  continuous  and  steady  cutting  action,  to 
the  shocks  to  the  mechanism  consequent  upon  the  fork 
i  of  digging.  This  idea  has  resulted  in  ten  vertical 
?s  (one  of  which  has  already  been  described,  fig.  4)  and 
ar  for  turning  them,  requiring  in  the  arrangement  adopted 
iderable  number  of  pairs  of  bevel  wheels.  Considered  as 
e,  the  mechanism  is  not  of  a  kind  which  could  be  recom- 
d,  unless  justified  by  exceptionally  good  agricultural  work. 
3oper  Digger  is  simpler  mechanically,  requiring  little  gear- 
id  consists  essentially  of  four  coupling-rods,  to  the  ends  of 
the  forks  are  attached. 

mparing  the  control,  in  the  Darby  Digger  adjustment  of 
3pth  of  digging  can  be  made  whilst  the  machine  is 
g,  but  the  tines  cannot  be  lifted  clear  of  the  ground 
Y  unless  the  engine  is  running ;  on  the  other  hand  the 
r  Digger  must  be  stopped  to  adjust  the  depth  of  digging, 
le  forks  can  be  raised  in  a  few  seconds  independently  of 
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the  engine.  This  method  of  control  showed  to  advantage  in  the 
trials,  in  time  saved  at  the  headlands.  Adjustment  for  depth 
of  digging  is  not  required  frequently,  whilst  the  power  to  lift 
the  tines  or  forks  clear  independently  of  the  engine  facilitates 
handling  at  every  turn.  Both  diggers  can  be  easily  detached 
from  their  respective  engines,  leaving  the  engines  available  for 
other  work. 

As  will  be  seen  from  Table  I.,  the  Cooper  Digger  is  lighter 

Table  I. —  Weights  and  Principal  Dimensions,  from  Data 
82ipplied  by  the  ExhibiUyrs, 


Weight  on  front  wheels 
Weight  on  hind  wheels 

Total 

Weight   of   digger  (sepa- 
rated from  engine) 
f  Diameter  of  front  wheels 

1  Width     . 

/  Diameter  of  hind  wheels 

[Width     . 

Diameter       of        roller 

supporting    digging 

mechanism  . 

Width      . 

Greatest  width  over  all  for 
road  travelling 

Greatest     width     worked 
when  digging 

Stated  maximum  depth 

Type  of  engine  . 

Size  of  cylinders 

Steam  prcssore  . 

Speed  of  travelling  on  the 

road 
Cost  complete  with  traction 

engine    . 
Cost  of  digger  alone  . 


COOPBB 

tons 
3 

cwt. 
3 

qn. 
2 

8 

15 

0 

Tf" 

18 

7 

1       17      2 
I  3'     6" 

I  12" 

5'     9" 
I  26"  digging,  20"  travelling 


9'     4" 

9'     6" 

8" 

Compound 

(H.P.  6J"dia.  12" stroke) 

(L.P.lir  „   12"    „      ; 

ISO  lb.  per  sq.  in. 

r  2      miles  per  hour 
1 3*56      „  „ 

£760 
Not  quoted  separately 


DARBY 

tona    cwt.    qn. 
2        6      0 

rs    10    0 

1 1       16      0  > 
12      10      0 


10      0 
4'    0" 

9" 
6'    3" 

16" 


3'     I" 
17"  at  widest  part 

8'    10" 

12'      0" 

10" 

Simple 

9"  dia.  12"  stroke 

140  lb.  per  sq.  in. 

2  miles  per  hoar 

4        ti  n 

£845 
£350 


'  Weight  on  roller  of  digger. 


on  the  ground  than  its  competitor.  The  weight  is  more  uni- 
formly distributed  to  start  with,  and  the  act  of  digging  modifies 
the  pressure  on  the  wheels  advantageously. 

The  relative  cost  of  working  and  the  quality  of  the  work 
done  may  be  inferred  from  the  experiments  detailed  in  tbe  next 
section. 
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Details  of  the  Truls. 

3  "  heavy  ground  "  trials  took  place  in  a  field  belonging 
•d  Wenkxjk.  The  soil  consisted  of  strong  clay  loam 
had  not  been  in  cultivation  for  many  years.  Probably  it 
self  down  to  grass  in  the  first  instance,  and  has  been 
1  with  rabbits  from  an  adjacent  wood  ever  since.  The 
was  in  ridge  and  furrow,  with  sufficient  sod  on  it  to  make 
tough.  It  was  also  very  hard,  owing  to  a  previous  period 
weather. 

3  '*  light  ground  "  trials  were  made  in  a  field  belonging 
House  Farm,  tenanted  by  Mr.  Daniels.  The  soil  was  a 
loam,  in  young  seed  after  a  corn  crop.  The  surface  was 
BJly  level,  and  therefore  admirably  suited  for  steam  culti- 
Although  the  ground  was  much  lighter  than  that 
first  field,  it  was   hardened   considerably  by  the  dry 


First  Set  of  Trials. 

)  diggers  were  first  taken  to  the  heavy  ground,  and  set 
their  beet  on  two  adjoining  plots,  each  1^  acres.  The 
>n  of  working  was  across  the  ridges  and  furrows.  The 
ive  times  occupied  and  the  water  consumptions  were 
ed. 

)  ground  being  so  hard,  this  trial  gave  an  excellent  com- 
of  the  relative  capabilities  and  economy  of  the  diggers, 
avenness  of  the  surface  testing  the  relative  facility  of 
ig,  the  ease  of  adjustment,  and  their  facility  in  setting 
k.  The  plots  were  carefully  measured,  and  staked  out 
8  and  flags. 

oad  ran  through  the  plot  on  which  the  Darby  machine 
,  which  -was  harder  than  the  general  surface  of  the 
;  on  the  other  hand,  the  surface  of  the  Cooper  plot  to 
areme  right  was  more  irregular  than  the  surface  of  the 
plot.  The  depths  of  digging  were  practically  equal. 
whole,  therefore,  the  work  to  be  done  by  each  may  be 
id  as  the  same.  The  results  of  this  trial  are  given  in 
L  on  p.  454. 

I  comparison  between  the  numbers  of  square  yards  worked 
ante,  given  in  column  D,  may  be  taken  as  a  measure  of 
58  of  working,  and  of  the  facility  of  handling.  This  ex- 
it shows  that  the  Cooper  machine  turned  over  about  one 
dlst  the  Darby  machine  was  doing  three-quaiters  of  an 
f.  XI.  T.S. — 43  H  H 


Digitized  by 


454 


The  Trials  of  Steam  Diggers  at  York, 


acre.  As  will  be  seen  from  the  next  set  of  experiments  (col. 
G,  Table  III.)>  the  relative  rates  of  working,  neglecting  the  time 
taken  to  tnm  at  the  headlands,  is  more  nearly  equal.  The 
Darby  machine  is  not  so  easily  turned  as  its  competitor,  and 
hence  lost  more  time  at  the  headlands.  The  Cooper  machine 
can  be  brought  round  and  set  to  work  again  smartly.  It 
should  not  be  forgotten  that  this  particular  ratio  of  1  to  |  is  only 
true  when  the  distance  between  the  headlands  is  about  300  feet. 
For  a  greater  distance  the  Darby  Digger  would  in  this  respect 
compare  more  favourably,  for  a  smaller  distance  less  favourably, 
with  the  Cooper  Digger. 

To  further  test  their  relative  facility  of  handling,   each 
machine  was  set  to  turn  on  the  level,  in  the  smallest  circle  it 

Table  II. — First  Set  of  Trials  on  Heavy  Ground^  made  on 
June  14,  1900. 


A 

B 

Size  of  Plot 

0 

Time 
oocn- 
pjed 
in 
mins. 

D 

Square 

yards 

per 

min. 

E 

Bafcio 
of 

rate 
of 

work- 
ing 

P 

Gallons 

of 
water 
need. 
Total 

O 

Oallone 
of 

water 
need 
per 
acre 

H 

Batio 

of 
cost 
per 
,aore 

COOPER 
DABBT     1 

181ft.  X  302  ft. 

6,074  sq.  yards 

1-25  aores 

ISlft.  X  800  ft. 

6,033  sq.  yards 

1-25  acres 

1 150 
189 

40-6 
31-4 

1 
•77 

210 
390 

168 
312 

1 
18ft 

could.  The  Cooper  machine  was  turned  in  a  circle,  the  outer 
radius  of  which  was  24  ft.  6in.  when  going  forwards,  and  28  ft.  6in. 
when  running  backwards.  The  Darby  machine  was  turned 
more  slowly  in  circles,  the  outer  diameters  of  which  were  82  ft. 
forwards  and  52  ft.  backwards.  This  experiment  indicates  the 
greater  facility  of  handling  at  the  headlands  inherent  in  the 
Cooper  design. 

The  Cost  of  WorJcing, — This  may  be  measured  by  the  water 
consumption,  assuming  that  each  boiler  evaporates  the  same 
amount  of  water  per  pound  of  coal,  a  not  unreasonable*  assump- 
tion to  make,  since  both  boilers  were  of  the  same  general  type. 
The  water  supplied  was  dirty,  and  foamed  in  the  feed-tanks, 
consequently  the  consumption  does  not  fairly  measure  the 
absolute  performance  of  the  engines ;  but  it  furnishes  sufficiently 
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accurate  data  for  estimatiDg  the  relative  economy  of  the  two 
machines,  since  each  was  supplied  with  the  same  kind  of  water. 

The  consumption  is  expressed  in  gallons  per  acre  in  column 
6,  and  the  ratio  1  to  say  1|  expresses  approximately  the  cost  of 
working  an  acre  of  the  ground  selected  by  the  Cooper  and  Darby 
machines  respectively,  so  far  as  fuel  is  concerned.  The  greater 
economy  of  the  Cooper  Digger  is  no  doubt  partly  due  to  the 
fact  that  a  compound  engine  is  used  to  drive  the  digging  gear ; 
the  Darby  Digger  is  driven  by  a  simple  engine. 

QuaUty  of  the  Work, — The  Cooper  Digger  made  very  good 
work,  the  second  row  of  prongs  effectually  breaking  up  the  sod, 
when  the  machine  was  able  to  travel  at  its  ordinary  pace.  In 
getting  out  of  some  of  the  deeper  furrows  the  speed  was  slower, 
and  the  prongs  were  not  at  their  proper  digging  depth,  and 
the  character  of  the  work  just  there  was  not  so  good.  In 
general  the  ground  was  left  in  a  suitable  state  for  subsequent 
horse-cultivation. 

The  Darby  Digger  cat  well  under  the  sod,  but  did  not 
sufficiently  break  it  up  or  turn  it  over.  Consequently  the  ground 
was  left  in  a  state  unsuitable  for  succeeding  horse-cultivation. 
The  surface  of  the  undercut  sods  had  not  suffered  much  when 
examined  two  days  after  the  work  had  been  done. 

Second  Set  of  Trials. 

The  light  ground,  already  described,  on  which  this  set  of 
trials  was  made  was  practically  level.  Each  machine  was  sub- 
jected to  the  following  set  of  experiments : — 

(1)  The  engine  was  driven  at  its.  digging  speed.  The 
digging  apparatus  was  in  gear,  but  held  up  clear  of  the  ground, 
so  that  it  was  running  idle.  Two  sets  of  indicator  cards  were 
taken  under  these  conditions. 

(2)  The  driver  was  told  to  dig  lightly,  about  4^  inches,  and 
to  do  his  best  at  this  depth.  Two  sets  of  indicator  cards  were 
taken  under  these  conditions. 

(3)  The  driver  was  told  to  dig  heavily,  and  to  do  the  greatest 
amount  of  work  possible.  No  particular  depth  was  specified. 
This  was  left  entirely  to  the  driver's  discretion.  Two  sets  of 
indicator  cards  were  taken  under  these  conditions. 

In  each  of  these  three  cases,  the  diggers  were  run  long 
enough  to  take  the  necessary  diagrams  only.  No  turning  was 
required.  In  considering  the  results  of  this  set  of  experiments 
therefore  the  effect  on  the  various  quantities  of  the  time  which 
would  be  lost,  turning  at  the  headlands,  is  not  considered.  The 
conditioQS  of  the  trials  are  about  the  same  as  when  a  plot  is 
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worked  circumferentially  instead  of  backwards  and  forwards. 
The  experiments  are  strictly  comparative,  since  the  two  diggers 
worked  respectively  on  parallel  strips  of  ground  close  together. 

The  resnlts  of  the  tests  are  set  forth  in  Table  III. 

Columns  C  and  D. — The  indicated  horse-power  has  been  com^ 
pnted  in  every  case  from  each  separate  diagram.  The  results 
are  tabulated  in  Tables  I.  and  II.  of  the  Appendix  (p.  460).  The 
average  horse-power  and  the  average  revolutions  of  the  engine 
crank-shaft  for  each  set  of  experiments  are  given  again  in 
columns  C  and  D  respectively  of  Table  III.,  and  these 
jS^res  have  been  used  in  working  out  the  final  results.  This 
method  was  adopted  because  the  diagrams  were  not  taken 
simultaneously,  and  consequently  the  speed  was  different  in 
many  cases  for  diagrams  taken  from  the  two  ends  of  the  same 
cylinder,  and  apparently  a  pair.  In  the  Cooper  engine,  the 
sum  of  the  horse-powers  given  in  Table  I.  of  the  Appendix  corre- 
sponding to  the  eight  diagrams  per  experiment,  divided  by  four, 
^ves  the  average  I.H.P.  For  tie  Darby  engine  four  diagrams 
form  a  set,  and  the  sum  of  the  horse-powers  computed  for  each 
divided  by  four  gives  the  average  I.H.P.  The  excellent  distri- 
bution of  work  in  the  Cooper  compound  engine  should  be 
noticed.  In  Appendix  Table  I.,  p.  460,  results  9  and  10  should 
be  taken  together,  and  again  results  11  and  12. 

Column  E, — ^The  average  speed  of  travelling  was  com- 
puted from  the  revolutions  given  in  column  D  and  the  gearing 
of  the  machine. 

In  the  Cooper  Digger  the  road  wheel,  which  is  6  yards  in 
circumference,  made  one  revolution  for  52 '6  revolutions  of  the 
crank-shaft.  Consequently  the  engine  travels  '114  yards  for 
one  revolution  of  the  crank-shaft,  and  the  speed  of  travelling  in 
yards  per  minute  is  given  by  "114  N,  where  N  is  the  number 
of  revolutions  of  the  crank-shaft  per  minute. 

In  the  Darby  Digger  the  corresponding  formula  is  '083  N, 
one  revolution  of  the  crank-shaft  corresponding  to  three  inches 
travel. 

Column  F. — ^The  width  worked  was  ascertained  by  measuring 
the  combined  width  of  two  adjacent  tracks,  the  driver  being 
told  to  join  the  tracks  on  to  one  another  in  the  same  way 
that  he  would  do  in  ordinary  work.  In  each  case  the  average 
came  out  so  nearly  equal  to  the  distance  between  the  two 
outermost  forks  or  tines  that  this  distance  has  been  talcen, 
viz.  9  ft.  6  in.  for  the  Cooper  machine,  and  12ft.  for  the  Darby 
machine. 

Column  0. — ^The  numbers  in  this  column  are  obtained  by 
multiplying  the  corresponding  numbers  on  the  same  level  in 
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colamns  E  and  F.  The  actual  depths  of  digging  by  the  two 
machines  were  much  about  the  same  in  the  respective  experi- 
ments, BO  that  the  numbers  in  this  column  give  a  comparative 
measure  of  the  time  required  to  do  equal  areas,  neglecting  turn- 
ing at  the  headlands. 

Column  IL — To  measure  the  weight  of  soil  turned  up  per 
square  yard,  an  angle  iron  frame  enclosing  exactly  one  square 
yard  was  placed  on  the  worked  ground :  the  loosened  soil  was 
gathered  up  by  hand  and  put  into  iron  drums,  which  were 
immediately  carried  to  a  platform  weighing-machine  close  to 
the  work,  and  the  soil  weighed.  A  comparison  of  the  figures 
in  column  H  shows  thatbotii  the  diggers  were  working  at  about 
equal  depths  in  the  two  experiments. 

Oolurrm  I. — The  numbers  in  this  column  are  obtained  by 
multiplying  the  corresponding  numbers  in  columns  G  and  H, 
together.  They  represent  what  the  machines  can  do  in  a  given 
time,  that  is  to  say,  they  are  proportional  to  the  respective  rates 
of  working,  under  the  different  conditions  stated.  Taken  alone 
they  represent  the  relative  mechanical  capabilities  of  the  two 
machines,  that  is,  what  they  can  do  without  reference  to  the 
quality  of  the  work,  considered  from  an  agricultural  point  of 
view. 

Colurrm  J, — ^One  way  of  looking  at  the  results  is  to  consider 
the  cost  of  working  with  reference  to  the  weight  of  soil  turned 
up  per  I.H.P.  per  minute.  The  numbers  expressing  this  in 
column  J  are  found  by  dividing  the  corresponding  numbers  of 
column  I  by  those  on  the  same  level  in  column  C. 

Column  K. — Another  way  is  to  state  the  number  of  square 
yards  worked  per  I.H.P.  per  hour  at  a  fixed  depth.  The 
numbers  giving  this  are  found  by  dividing  the  corresponding 
numbers  of  column  G  by  those  on  the  same  level  in  column  C, 
and  multiplying  by  60. 

A  point  brought  out  by  the  experiments,  and  shown  in 
Table  III.,  is,  that  when  digging  heavily  in  the  third  experiment, 
although  the  forks  of  the  Cooper  Digger  were  apparently  dig- 
ging 7  in.  to  8  in.  deep,  and  the  tines  of  the  Darby  Digger 
were  buried  7  in.  to  8  in.,  and  although  the  horse-power  was 
in  each  case  much  greater,  yet  the  weight  of  soil  turned  up  per 
square  yard  was  not  increased  in  proportion  either  to  the 
apparent  depth  of  digging  or  to  the  horse-power.  As  a  conse- 
quence, as  shown  in  column  J,  the  diggers  were  both  more 
efficient  on  the  smaller  depth  of  the  second  experiment. 

The  Cost  of  Warhing. — The  cost  of  the  energy  represented  by 
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LP.  hour,  i.e.  1,980,000  foot-lb.,  depends  upon  the  cost  of 
C5cessibility  of  water,  cost  of  labour,  and  the  kind  of  engine 
^ed.  So  far  as  the  economy  of  the  engine  is  concerned 
ice  may  be  made  to  the  trials  carried  out  by  the  Society 
¥castle.^  The  meaning  of  the  figures  given  in  column  K 
t  for  the  definite  expenditure  of  the  above  quantity  of 
cost  what  it  may,  the  number  of  square  yards  given  can 
ned  up  working  under  the  conditions  stated.  Similarly 
dghts  of  soil  given  in  column  J  can  be  turned  over  for  the 
diture  of  33,000  foot-lb.  of  work. 

lality  of  the  Work. — ^The  same  characteristics  showed  them- 
in  the  work  of  the  diggers  in  the  light  ground  as  in  the 
ground.  The  Cooper  Digger  worked  the  ground  well  and 
mly.  The  surface  was  broken  and  thrown  up  and  lefb 
Ate  suitable  for  horse-cultivation  to  follow.  The  Darby 
r,  though  cutting  under  well,  did  not  move  the  surface 
antly.  When  inspected  two  days  after  the  trial,  the  work 
I  green  in  comparison  with  the  work  of  the  Cooper  Digger 
was  close  to  it. 

conclusion,  the  Judges  would  like  to  make  acknowledg- 
of  the  courtesy  and  valuable  assistance  given  to  them  by 
ourtney,  Consulting  Engineer  to  the  Society. 

W.  E.  Dalby. 

and  Guilds  of  London  Institate  Technical 
Ck>llege,  Finsbmy,  E.C. 

^  Journal  R.A.S.E.,  2nd  series,  vol.  xziiL,  1887,  p.  681. 
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APPENDIX. 


Table  L — Cooper  Diggeb. 

Type  0/  Engine. — ^Two-cylinder  compound. 

Cylindert,—B\f^  presure,  6^m.  diatn.,  12-m.  strc^e ;  Low  pressure, 

ll^-in.  diam,  12-iii.  stroke.    Both  pistOD  rods,  l^-in.  diam. 
toiler  Prettswre, — 150  lb.  per  sq.  in. 


Mean 

Revolu- 
tions per 

Arengv 

GondltionB  of 

Number 

End  of. 

Preasnrc, 

IHP 

Averum 

Beroln. 

experiment 

of  card 

CJylinder 

lb.  per 
sq.  inch 

LH.P. 

tioosper 
uin. 

1 

(H.P.  front 

20-0 

266 

9-90x 

( : 

Diggers    run-  - 

ning  idle'       3 

I  H.P.  back 

19-45 

*f 

1000 

fL.P.  front 

2-76 

If 

4-36 

(L.P.  back 
f  H.P.  front 

8.12 

19-2 

200 

4-87 1 
7-43  f 

12-27 

228 

( H.P.  back 

1986 

8-00 

4 

(LP.  front 

2-2 

tt 

2-72 

IL.P.  back 

1-48 

fv 

1-80/ 

/ 

K 

fH.P.  front 

40-0 

217 

16-75, 

0 

IH.P.  back 

39'8 

j^ 

17-40 

6 

fL.P.  front 
tL.P.  back 

11-9 

f» 

15-95 

Digging 

10-8 

i> 

14-30 

32-04 

217 

•aightly"! 

7 

,H.P.  front 

38-6 

16-10  r 

1  H.P.  back 

370 

»• 

16-16 

8 

(L.P.  front 
( L.P.  back 

13-4 

17-90 

\ 

10-26 

tt 

13-60/ 

9 

( H.P.  front 

61-5 

217 

21-60. 

\  H.P.  back 

48-6 

21-20 

10 

rL.P.  front 

16-4 

}} 

22-00 

Digging 

1L.P.  back 

16-3 

21-60 

40-09 

202 

••  heavily  "" 

11 

(H.P.  front 

48-6 

188 

17-60  r 

IH.P.  back 

61-2 

»t 

19-85 

12 

(L.P.  front 

16-5 

.. 

19-20 

V 

"iL.P.  back 

15-5 

»> 

17-80/ 

Table  II. — Darby  Digger. 

Tt/pe  of  -E%jnd.— Single-cylinder  simple. 

Cylinder. — 9 -in.  diam.,  12-in.  stroke.    Piston-rod,  l|«in.  diam. 

Boiler  Preuwre. — 140  lb.  per  sq.  in. 


Mean 

Revolu- 

ATerag« 

Conditions  of 

No.  of 

End  of 

Pressure 

tions 

Averaffe 

Rerolu. 

experiment 

card 

Cylinder 

lb  per 
sq.  in. 

per 
min. 

I.H.P. 

T.RP. 

tions 
per  min. 

Diggers      ] 

I. 

Back 

14'7 

200 

11-30 

.  . 

ir. 

Front 

12-8 

184 

8-74 

.   10-8 

194 

running  idle    1 

III. 

Back 

17-43 

200 

13-40 

IV. 

Front 

14-0 

192 

1000 

/ 

V. 

Back 

530 

187 

881 

I>j«rging 

VL 

Front 

396 

200 

30-46 

.  33-4 

193 

"lightly"    ■ 

VIL 

Back 

49-9 

198 

880 

VIIL 

Front 

38-8 

187 

270 

I 

IX. 

Back 

69-28 

214 

57-0 

Digging 

X. 

Front 

600 

187 

41-8 

.  46-6 

204 

"heavUy"    ' 

XI. 

Back 

60-6 

214 

49-7 

xn. 

Front 

50-4 

200 

37-5 
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HE   TRIALS   OF   HORSE-POWER 
CULTIVATORS  AT   YORK. 


It  : 


rials  took  place  on  some  fields  at  Kexby,  about  six  miles 
irk,  the  property  of  Lord  Wenlock,  on  Tuesday,  June  12, 
wing  days,  the  Judges  being  Mr.  Walter  Butler,  2  White- 
art,  London,  S.W.,  Professor  W.  B.  Dalby,  Technical 
Finsbury,  London,  E.G.,  and  Mr.  C.  W.  Lister  Kaye, 
iffice,  Osberton,  Worksop.  There  were  eighteen  entnes 
I  different  exhibitors,  and  sixteen  were  tried  on  June  12. 
cultivators  were  practically  divided  into  two  classes, 
ines  and  Spring  tines,  although,  strictly  speaking, 
ts  only  one  really  rigid  tine  — viz.  Coleman  &  Morton, 
ntj  in  other  cases  being  given  in  some  way  or  other  by 

field  in  which  the  first  trials  took  place  was  strong  clay 
it  had  not  been  under  cultivation  for  very  many  years, 
eminently  suited  for  thoroughly  testing  the  powers  of 
vators  as  implements  for  **  brealang  up  "  land,  as,  owing 
cy  weather,  it  was  exceedingly  hard.  This  field  was  in 
i  not  let. 

be  end  of  the  trials  on  the  first  day  it  was  decided  by 
^es  that  five  machines  had  so  Satisfactorily  stood  the 
this  strong  land  that  they  should  be  further  tested 
the  following  day  in  a  field  occupied  by  Lord  Wenlock's 
Mr.  Daniell.  This  was  a  sandy  loam,  very  level,  in 
isture,  and  again,  owing  to  the  drought,  extremely  hard 
arface. 

machines  that  were  to  be  submitted  to  this  further  and 
baustive  trial  were : — 

)gue.  Names  and  Addresses  of  Exhibitors. 

Harrison  Patents  Co.,  Ltd.,  Stamford,  No.  6,  price  8/.  10». 

Coleman  &  Morton,  Chelmsford,  No.  8,  price  11/.  10#. 

W.  N.  Nicholson  &  Sons,  Ltd.,  Newark-on-Trent,  No.  S.O., 

price  8/.  10«. 
J.  L.  Larkworthy  &  Co.,  Worcester,  No.  V.C.  2,  price  14/. 
T.  A.    Meggeson,  Stockton-on-Tees,   ten   tines  with  front 

swivel  wheel,  price  11/. 

B  machines  on  the  second  day  were  tested  by  having  a 
land  measured  out,  which  had  to  be  cross  cultivated  by 
ictically  as  such  work  would  be  carried  out  on  a  farm. 
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After  this  had  been  done,  a  certain  namber  of  the  machines  were 
tested  on  the  Society's  Dynamometer,  drawn  by  a  traction 
engine,  and  in  estimating  the  final  resnlts  two  square  yards  of 
soU  were  selected  from  the  track  of  each  cultivator  and  carefully 
weighed. 

The  first  prize  of  401.  was  awarded  to  No.  3237,  Harrison 
Patents  Co.,  Ltd.,  No.  5 ;  and  the  second  prize  of  20{.  to  No. 
3822,  CJoleman  &  Morton,  No.  8.  In  reference  to  these  two 
machines  I  proceed  to  give  a  few  further  details. 

No.  3237,  Harrison  Patents  Co.,  Ltd,,  made  undoubtedly 
the  best  work,  laying  the  land  well  up  and  open,  and 
was  easily  adjusted  from  nothing  to  seven  inches.  A  certain 
amount  of  elasticity  was  given  to  the  tines  from  the  strong 
spring  which  allowed  them  to  vibrate,  but  not  to  pull  too  far 
back  or  rise  out  of  the  ground.  This  latter  difiiculty  has  been 
overcome  by  Mr.  Martin's  invention,  which  consists  of  tines 
made  of  rectangular  or  of  other  suitable  section  metal,  bent  to 
an  improved  sickle  shape,  and  having  either  forged  or  renewable 
shares.  The  front  ends  of  these  tines  pass  through  and  are  free 
to  move  in  slots  in  guide  blocks  secured  to  the  frame  of  the 
machine,  and  terminate  in  forks  or  other  suitable  device,  by 
which  they  are  jointly  securely  to  U-shaped  springs,  the  other 
end  of  these  springs  being  rigidly  fixed  to  guide  blocks  on  the 
frame,  so  that  when  the  machine  is  at  work  the  springs  will 
keep  the  tines  in  a  continual  state  of  vibration,  and  if  they 
should  encounter  a  very  hard  piece  of  ground  or  obstruction, 
the  springs  can  only  be  compressed  to  the  guide  blocks,  in 
which  case  the  tines  would  then  be  practically  solid  and  so  keep 
to  the  work. 

In  order  to  describe  the  cultivator  further  I  give  two  draw- 
ings in  which  like  letters  represent  like  parts,  fig.  1  represent- 
ing an  end  view  of  the  cultivator,  and  fig.  2  a  side  view  of  one  of 
the  tines.  A  are  the  tines  (shown  with  reversible  steel  shares) 
which  pass  through  the  guide  blocks  B,  and  are  fi^ee  to  move 
therein,  and  terminate  in  forks  d.  The  springs  G  are  secured 
to  guide  blocks  B,  by  means  of  nuts,  washers,  and  screwed 
studs ;  the  other  ends  of  these  springs  are  formed  into  loops  or 
eyes,  and  are  connected  to  the  forks  D,  with  a  bolt  or  pin,  so 
that  they  form  joints.  It  will  be  seen  that,  by  these  means, 
when  the  tines  are  in  work  they  will  be  kept  in  a  continual 
state  of  vibration,  and  should  they  meet  with  a  hard  piece  of 
ground  or  other  obstruction,  the  springs  C  can  only  be  com- 
pressed up  to  the  forks  D,  touching  the  guide  blocks  B,  when 
the  machine  will  have  practically  non-yielding  tines  until  the 
obstruction  is  passed ;  they  will  then  spring  back  to  their  normal 
position. 
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The  guide  blocks  B  are  secared  in  any  required  pofiition  on 
bar  E,  of  round  or  other  suitable  section ;  this  bar  passes  through 
and  is  free  to  rotate  in  journals  G,  which  are  connected  to  and 
form  part  of  frame  F,  A  lever  I  is  also  secured  to  the  bar  e,  and 
by  its  spring  and  pawl  engaging  in  quadrant  H  on  frame,  the  tines 
can  be  set  in  the  required  position  or  lifted  clear  of  the  ground, 
for  the  better  convenience  of  turning  or  clearing  of  rubbish. 


Fio.2.- 


-Harrison  Patents  Co/s  Coltiyator,  side  view  of  one 
of  the  tinea. 


The  travelling  wheels  L  revolve  on 
arms  m,  which  form  part  of  crank  N,  at  a 
suitable  radius  from  centre  of  bar  E. 
Crank  N  can  be  rotated  on  bar  E,  and 
secured  in  any  required  position  thereon  by  means  of  aet 
screws  or  other  suitable  device,  so  that  the  arms  M  may 
be  above  or  below  the  centre  of  bar  E,  and  by  this  means 
regulate  the  tines  A  to  an  equal  working  depth.  A  seat  J 
is  connected  to  the  frame  F  by  means  of  a  bow  K,  but  this  is 
not  an  essential  feature,  as  the  machine  may  be  worked  with  or 
without  a  seat.  The  swivel  wheel  o  might  be  at  any  time  re- 
moved and  a  pole  or  shafts  substituted.  I  have  now  described  the 
first  prize  machine  in  detail,  and  may  say  that  when  the  Judges 
went  over  the  land  two  days  after  the  trials  their  previous  decisions 
were  fully  confirmed  by  the  condition  of  the  plots  cultivated. 

No.  3322,  Coleman  &  Morton^  No.  8,  price  111.  10s.,  the 
second  prize  machine,  has  been  for  many  years  before  the 
public,  and  has  always  been  recognised  as  a  strong  good  woik- 
ing  machine.  This  was  the  only  machine  exhibited  with 
absolutely  rigid  tines.  Its  weight  is  about  6  cwt.  2  qrs., 
and  with  four  horses  it  made  good  work  in  the  strong  land ; 
its  steadiness  was  remarkable,  and    the  angle  the  tines  are 
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set  at  in  my  opinion  tends  to  increase  this  steadiness  and  keep 
the  tines  well  in  work.  Fig.  3  represents  one  of  Messrs.  Cole- 
man &  Morton's  No.  6  machines,  identical  with  No.  8,  except 
that  the  latter  has  seven  tines. 

The  following  other  machines  showed  a  certain  amount  of 
capability  to  deal  with  the  hard  land :  — 

No.   3150,    T,   A.   Meggesoriy   Stockton-on-Tees,  ten  tines 
with  front  swivel  wheel,  price  11 Z.,  worked  by  four  horses. 

No.  3769,  W.  N.  Nichohon  &  Sons, 
Ltd.,  Newark-on-Trent,  No.  8.O.,  price 
8L  10s.  This  machine  has  locking  action 
the  same  as  their  horse  rakes. 

No.  3377,  Larhvortluj  &  Go.y  Wor- 
cester, No.  V.C.  2,  price  ML  This  is  an 
ingeniously  contrived  machine,  and  would 


Fio.  3.— Coleman  &  Morton's  Ooltivator. 

be  a  very  useful  implement  for  work  after  the  plough.  It  can 
also  be  easily  adjusted  for  acting  as  a  scuffler  or  for  earthing 
up  potatoes,  taking  three  rows  in  each  case.  The  implement 
as  used  for  cultivating  can,  by  removing  some  of  the  tines  and 
readjusting  their  positions,  be  employed  for  cleaning  three  rows 
of  roots  or  potatoes,  and  by  substituting  breasts  for  the  tines 
it  may  further  be  used  for  moulding  up  three  rows  at  a  time. 

I    cannot    conclude    this    report    without    thanking  Mr. 

Courtney,  the  Society's  Engineer,  the  Stewards,  and  various 

officials  for  their  valuable  aid,  unvarying  kindness,  and  help  to 

us  during  some  of  the  hottest  days  of  this  summer  when  we 

were  engaged  at  Kezby« 

C.  W.  Lister-Kaye. 
-   Betate  Office,  OsbertoD,  Worksop. 
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THE   TRIALS   OF   MILKING   MACHINES 
AT   YORK. 

The  increasing  difficulty  in  most  districts  of  obtaining  milking 
hands,  and  the  consequent  growing  demand  for  an  efficient 
milking  machine,  led  the  Council  of  the  Royal  Agricultural 
Society  to  offer  a  prize  of  50J.  to  be  competed  for  at  the  York 
Meeting,  the  Society  arranging  to  find  the  cows  required  for 
the  trials  and  demonstrations  during  the  show,  and  also  to 
provide  the  necessary  shedding  free  of  cost  to  the  competitors. 
Only  two  machines  were  entered  for  competition,  viz. : — 

No.  In 
Catalogue.  Names  and  Addresses  of  £zhibitoT& 

4788        William  Murchland,  Kilmarnock.    Price  46/.  4<. 

4787        Lawrence  &  Kennedy,  Glasgow.    Price  48/. 

The  machines  differed  materially  in  principle!  a^^»  &s  might 
be  expected,  the  results  obtained  also  differed. 

Six  cows  were  provided  for  the  trial  of  each  machine,  and 
in  the  selection  of  each  lot  care  was  taken  as  far  as  possible 
that,  while  there  should  be  individual  differences  as  to  the 
milking  qualities  of  the  cows,  both  lots  should  be  as  nearly 
similar  as  practicable  ;  and  that  this  was  so  is  evidenced  by  the 
result  of  the  Friday  morning's  milking,  the  quantities  yielded  by 
each  lot  being  132^1b.  and  1301b.  respectively. 

Each  cow  was  given  a  distinctive  number,  those  for  the 
Murchland  machines  being  numbered  1,  2,  7,  11,  9,  10,  and 
those  for  the  Laurence  &  Kennedy  3,  6,  4,  5,  8  and  12. 

The  cows  were  delivered  into  the  Show  Ground  on  Thursday 
evening,  June  14,  and  the  trials  commenced  on  Friday,  June  15, 
on  the  morning  of  which  day  they  were  tested  by  the  Judges 
to  ascertain  the  eflSciency  and  ease  of  working  of  each 
machine.  At  the  afternoon  milking,  the  exhibitors  had  the 
opportunity  of  working  their  machines  independent  of  the 
Judges,  and  on  Saturday  morning  a  further  test  of  efficiency 
and  time  taken  to  do  the  work  was  made  by  the  Judges. 

Description  of  the  Machines. 

No.^  4786.  William  Murchland. — This  plant  consists  of  a 
small  oil  engine,  actuating  a  small  pump,  the  suction  of  which 
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is  connected  to  the  npper  side  of  a  raised  closed  tank ;  from  the 
bottom  of  this  tank  a  pipe  communicates  with  a  tank  of  smaller 
capacity  at  the  ground  level,  charged  with  water,  the  raised 
tank  being  some  16  or  18  fb.  above  the  ground.  On  the 
suction-pipe,  between  the  raised  tank  and  the  pump,  are  one 
or  more  branch  pipes,  which  lead  round  or  along  the  cow- 
stalls. 

From  this  description  it  will  be  seen  that  if  the  pump  is  set 
to  work,  the  first  operation  will  be  the  exhausting  of  the  suction- 
pipe  with  its  branches  and  the  enclosed  tank,  the  water  from 
the  lower  tank  rising  in  the  communicating-pipe  until  a 
vacuum,  due  to  the  height  of  the  column  of  water  between  the 
water  level  in  the  two  tanks,  is  obtained ;  this  is  regulated  at 
about  16  ft.,  and  ensures  an  efifective  vacuum  equal  to 
15  inches  of  mercury.  This  arrangement  provides  a  simple 
means  for  maintaining  within  certain  limits  a  very  uniform 
vacuum,  for  if  the  pump  should  be  running  rather  too  fisist  for 
the  demands  put  upon  it,  it  follows  that  as  the  lower  tank  is 
smaller  than  the  npper  one,  the  former  would  be  emptied,  and 
that  the  communicating-pipe  between  the  two  tanks  would 
deliver  just  sufficient  air  to  prevent  the  pump  from  increasing 
the  vacuum  in  the  upper  closed  tank.  If,  on  the  other  hand,  a 
momentary  incre^ed  draught  takes  place  on  the  pipes  in  com- 
munication with  the  pump,  there  would  be  a  tendency  to 
diminish  the  vacuum  in  the  closed  tank,  which,  at  the  time,  is 
partially  filled  with  water,  and  which  at  once  commences  to 
return  to  the  lower  tank,  and  thus  maintains  a  uniform  vacuum 
within  the  limits  of  the  capacities  of  the  tanks. 

It  will  be  seen  from  the  above  that  the  object  to  be  obtained 
is  a  "  uniform  vacuum,'*  with  a  certain  provision  that  it  shall 
not  be  exceeded,  and  this  result  was  secured. 

The  milking  apparatus  consisted  of  a  closed  tinned  pail 
which  was  slung  underneath  the  cow  by  means  of  a  strap  pass- 
ing over  her  back.  An  indiarubber  tube  connection  was 
made  between  the  pail  and  the  vacuum  pipes  arranged  along 
the  stalls  by  which  a  vacuum  of  15  inches  was  maintained  in 
the  pail. 

Four  separate  tubes  are  provided  from  the  cover  of  the  pail 
to  the  teat  holders.  These  consist  of  an  external  indiarubber 
holder,  the  upper  portion  of  which— owing  to  the  vacuum  created 
therein — adheres  to  the  upper  portion  of  the  teat.  Inside  this 
outer  holder  is  an  internal  tin.  holder,  in  which  the  teat 
is  placed,  while  the  upper  part  of  this  holder  is  provided 
with  several  small  holes,  and  it  is  claimed  that  the  vacuum 
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oommunicated  from  the  outer  holder  at  this  point  relaxes  the 
upper  muscles  of  the  teat  and  produces  a  freer  flow  of  milk.  A 
hole  is  provided  in  the  bottom  of  the  tin  holder  through  which 
the  milk  is  drawn  from  the  teat,  and  passes  direct  to  the 
receiving  pail. 

It  will  be  noticed  that  in  this  arrangement  the  intermittent 
action  of  the  suction  of  a  calf  is  set  aside,  and  replaced  by  a 
uniform  continuous  suction. 

The  tabular  results  show  that  the  milking  was  done  more 
rapidly  by  this  method  than  by  the  machine  which  provided 
intermittent  suction,  and  that,  taking  the  records  of  the  nine 
milkings,  less  strippings  were  lefb.  As  to  what  effect  the  pro- 
longed use  of  this  continuous  suction  might  have  on  the  natural 
powers  of  a  cow  to  retain  her  milk,  these  trials  could  give  no 
indication. 

The  arrangement  of  the  teat-holders,  tubing,  and  receiving 
pail  presented  such  difficulties  for  efficient  cleaning  that 
the  Judges  were  unable  to  report  that  it  adequately  fulfilled 
the  requirements  set  forth  in  the  regulations  for  these 
trials. 

No.  4787.  Lawrence  &  Kennedy. — A  small  vertical  steam 
boiler — which  might  also  be  used  for  providing  hot  water  or 
steam  for  scalding  in  the  dairy — supplied  steam  for  working  a 
direct-acting  steam  ejector,  which  maintained  the  desired 
vacuum  in  the  line  of  pipes  laid  round  the  several  stalls  for  the 
cows. 

The  milking  apparatus,  which  was  connected  with  the 
above  vacuum  pipes,  consisted  of  a  closed  collecting  pail,  on  the 
lid  of  which  was  mounted  a  small  horizontal  direct-acting  pump, 
worked  by  the  vacuum  in  the  receiving  pail ;  this  pump  was 
connected  to  a  glass  receiving  chamber,  in  which  at  each  stroke 
of  the  pump  the  vacuum  was  partially  destroyed,  thus  producing 
pulsations.  From  this  receiving  vessel  two  indiarubber  pipes 
with  cocks  branch  out,  and  on  each  of  these  four  movable 
rubber  tubes  are  fitted,  attached  at  the  other  ends  to  the  teat 
cups,  one  pail  serving  two  cows.  The  cups  are  made  in  one 
piece  of  indiarubber  of  such  consistency  as  to  give  jast  the 
desired  amount  of  collapse  and  expansion  with  each  stroke  of 
the  pulsating  machine.  The  milking  of  two  cows  simultaneously 
is  not  desirable,  as  it  is  somewhat  difficult  to  see  which  cow  is 
being  milked,  and  the  milk  from  both  going  into  one  pail  gives 
no  opportunity  of  weighing  each  cow's  miU:.  This,  of  course, 
might  be  got  over  by  milking  only  one  cow  at  a  time,  but  the 
capital  outlay  on  the  milking-pails  and  apparatus  would   be 
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3d,  the  price  for  each,  independent  of  the  boiler  and 
p,  being  12/.  The  connection  between  the  cup  and  the 
ubber  tube  is  made  by  a  wooden  plug  provided  with  a 
of  metal  tube.  Although  the  indiarubber  cup  may  be  easy 
jan,  this  connection  might  be  improved  upon  in  that 
t. 

le  pulsating  action  as  an  imitation  of  the  natural  suction 
^If  was  fairly  accomplished,  but  the  time  occupied  in 
ig,  and  the  general  working  of  the  machine,  did  not  satisfy 
idges  that  it  was  yet  sufficiently  developed  to  justify  an 


F 


I  Friday,  June  15,  the  first  trial  of  these  machines  was 
the  Judges  being  Mr.  Bayntun  Hippisley,  Ston  Easton 
Bath,  and  Mr.  Francis  E.  Walker,  Escrick,  York.  It 
.rranged  that  each  lot  of  six  cows  should  be  milked 
aneously,  two  in  each  lot  having  previously  been  partially 
I  by  hand.  This  was  done  to  see  if  cows  not  over-stocked 
object  to  the  application  of  either  machine, 
e  total  t[uantity  of  milk  gained  by  the  machines  was 
3d,  the  cows  were  then  stripped  by  hand  and  the  strippings 
3d.     Ta])le  I.  sets  out  the  results  obtained  : — 

Table  I.     {Fridatj,  June  15,  1900.) 


William  Marchland   \\  Lawrence  &  Kennedy 


ive  number  of  cow 


IT  milked  by  hand 

I 
„       „   machine  .  |  —   — 

ilking  of  each  cow  as^  <,qi  ^gi 

3d  by  machine     .         )  -  23      2 

igs        .         .         .         .  4i    3 
ilk  by  machine    . 


4 

5 

8 

lb. 
11 

lb. 

lb. 

n 

8i; 

— 

20J 

17J15i 

2J    6 
106  lb. 

5   1 

1  I  2  I  7 
lb.     lb.    lb. 


11     9     10 

lb.     lb.  '  lb. 
—     8A|  8f 


1:1 


I     2yj         30J        27J 


npping 
ige  of  milk  gained  by 
ne  compared  with 
nilk     . 


26J  lb. 
80-1  per  cent. 


o^VlOi    liillj    ^   ^    5i 
"       "         87^  lb 
'  12ilb. 


67'5  per  cent. 


I  cows  took  remarkably  quietly  to  the  application  of  the 
les,  but  it  is  evident  from  the  above  figures  that  some 
1  themselves  to  be  milked  more  freely  by  the  machines 
others.  It  was  therefore  arranged  that  at  the  next 
ach   exhibitor  might   select,   out   of  his    lot,    the    three 
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easiest  cows  to  milk.  This  trial  was  made  on  the  follow* 
ing  morning  (Saturday,  June  16),  the  result  being  given  in 
Table  11.  :— 

Tai3J.e  II.     {Saturday y  June  16,  a.m.) 


£zhibitor*8  n&me 


William  Murchlaud    Lawrence  ^Kennedy 


Distinctive  number  of  oow  . 
Time  taken  to  milk 

Net  qoantitj  milked  by  machine 
Net  strippings       .... 

Total  milked  by  machine 
Total  Btrippings    .... 
Percentage  of    mUk  gained  byj 
machine  compared  with  total  \ , 
milk j  I 


3      I      4      I     6' 

8  minutes 

lb.     j     lb.  lb. 

2\\       20J       115 

\\    '      \h    I      8| 

ise^ib! 

14-75  lb. 
79 '29  per  cent. 


1 

20J 

lb. 

4i 


11    I    a 

minutes 
lb.     I      lb. 
21f    I    15| 


\% 


63-76  lb. 
8  76  lb. 

87  0  per  cent. 


'  This  cow  kicked  the  machine  off  and  declined  to  continue  the  operation 
of  milking  with  the  machine. 


For  the  remaining  period  that  the  cows  were  in  the  show- 
yard  a  record  was  kept  of  the  strippings  from  each  cow  for  each 
milking.  Table  III.  gives  the  details  for  the  whole  time, 
including  lii-st  trial : — 

Table  III. 


Exhibitor's  name 


William  Murchland 


Distinctive  number  of  cow 

3 

() 

,     4 

6 

lb. 

lb. 

lb. 

lb. 

June  15 

strippings 

^k 

3 

2i 

6 

..      16  A.M. 

II 

u 

— 

4 



.,       „   P.M. 
„      17  A.M. 

u 

3 

6 
14 

1 
3J 

2i 

3| 

,.       „    P.M. 

»» 

H 

1 

n 

2r 

„      18  A.M. 

II 

0 

V- 

2f 

4 

n         M    P.M. 

11 

h 

1 

2} 

,.      19  A.M. 

tl 

2} 

u 

2 

„       .,    P.M. 

fl 

h 

1  1 

li 
24 

Total  strappings  for  each ) 
cow       .        .        .         / 

14| 

Hi 

in 

Mean  strippings  for  each ) 

oow         .          .          ,           |i 

1-6  ; 

18 

2-39 

3 

8 


,  ^       Total  for  each 
12    I        milking 


lb.         lb. 
6  5i 

81  ,    — 

2 

2' 


lb. 


If   1     If 


Hi    '3 


llj 

21J     15J  I  }      109 

I 
2-38     1-9  — 
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Tablk  111,— continiied. 


Exhibitor's  name 

Lawrence  k.  Kennedy 

1 
Distinctive  number  of  cow 

1 

2 

7 

11 

9 

10 

Total  for  each 
milking 

June  15 

„      16  AM. 

strippings 

lb. 

lb. 

lb. 
14J 

2 

lb. 

H 

lb. 

2- 

lb. 
42^ 

„        „    P.M. 
„      17  A.M. 

H 

4 

■;' 

2J 
1^ 

2  , 
1^ 

l| 
2 

154 
271 

»       »    P.M. 
„      18  A.M. 

M                            1 

2» 
3J 

.§ 

1..- 

1 

•1 , 

\] 

?^ 

14} 
2l| 

,,        ,.    P.M. 

2* 

7 

1 

1 

1 

5vf 

18 

,.     19AJ4. 

„ 

5 

HI 

6f 

i\ 

1 

2? 

31J 

„        »    P.M. 

Total  Btrippings  for  each )  i 
cow       .        .        .         It 

2\ 

38J 

9| 
76 

1 
33 

1 
iij 

If 

3i 
26J 

194 
}      199 

Mean  strippings  for  each  \ 
cow        .         .         .         J 

4-25 

95 

412 

1-27 

1-7 

2-9 

— 

It  will  be  seen  from  the  above  figures  that  the  stripping  was 
much  more  eflSciently  carried  out  by  the  Murchland  machine 
than  by  the  Lawrence  &  Kennedy  machine,  the  milking  also 
was  done  in  less  time. 

As  already  stated,  neither  machine  efficiently  fulfilled  the 
requirements  demanded ;  but  as  they  both  appeared  capable  of 
material  improvement,  the  Judges  recommended  the  offering  of 
the  prize  for  a  future  competition. 

P.  S.  Courtney. 

Broad  Sanctuary  Chambers,  S.W. 


Digiti 


1  I  2 

zed  by  Google 


472 


MISCELLANEOUS     IMPLEMENTS 
EXHIBITED     AT     YORK. 


WiUTiNG  in  the  widest  sense,  it  may  be  said  that  there  was 
nothing  in  the  1000  p]xhibitionof  the  Iloyal  Agricultural  Society 
of  P]ngland  entirely  new  to  agiiculture  ;  no  such  invention  as 
would  mark  a  freah  discovery  in  agricultural  art,  or  any 
entirely  new  machines  for  exploiting  the  old  fields  of  labour. 
There  are,  however,  great  numbera  of  agricultural  machines 
and  implements  patented  yearly  of  which  no  official  cognisance 
can  be  taken,  as  their  inventors  do  not  bring  them  to  notice  at 
the  various  shows. 

Other  countries  are  now  competing  with  Great  Britain 
in  the  manufacture  of  agricultural  machinery,  and  America 
especially,  which  appreciates  to  the  full  the  value  of  advertisement 
ny  means  of  exhibition.  America,  too,  is  notably  succeeding 
in  the  manufacture  of  agricultural  machinery.  This  is  not  a 
matter  of  surprise.  Her  agricultural  int^erests  are  enormous, 
her  internal  and  export  business  huge,  and  the  capital  invested 
in  the  pursuit  of  agriculture  immense. 

The  American  mind  is  Gallic  in  its  liveliness  and  Anglo- 
Saxon  in  its  persistence.  Washington  Irving  remarked  of  the 
States  Americans  :  "  The  cumberers  of  the  gi'ound  are  few  ;  all 
work,  none  play."  Invention  is  a  business  with  them,  and  all 
that  keen  and  restless  minds  can  accomplish,  backed  by  capital, 
which  is  always  forthcoming  for  any  apparently  taking  notion, 
is  devoted  to  the  practical  benefit  of  agricultural  mechanics. 
The  result  is  already  evident  in  England.  American  machines 
are  steadily  thrusting  themselves  to  the  front  in  the  English 
market.  In  his  report  upon  the  miscellaneous  implements 
exhibited  at  ^laidstone  last  year,  my  colleague  in  judging  this 
year*s  implements  made,  in  this  connection,  the  following  note- 
worthy statement  * :  '*  A  somewhat  remarkable  feature  of  many 
of  the  stands  was  the  number  of  articles  of  foreign  manufacture 
-  chiefly  American — which  gave  the  impression  that  some  of 
our  leading  firms  were  becoming  Implement  Agents  rather  than 
Implement   ^Makers.       It   is  to  be  hoped  that  the   latter  will 


'  Journal  K.A  S  E.,  3rd  series,  vol.  x.,  1899,  p.  652. 
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endeavour  to  retain  the  old  name,  instead  of  allowing  themselves 
to  be  supplanted  with  the  manufactures  of  our  Transatlantic 
couuins,  though  it  cannot  be  denied  that  these  possess  very  great 


merit."  It  is  indeed  impossible  to  deny  that  the  American 
machines  are  simpler  in  design  and  lighter  in  construction, 
whilst  no  less  effective  than  their  English  rivals. 
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Nothing  like  the  number  of  auto-motor  machines  expected 
after  the  exhibition  of  the  first  road  van  has  since  appeared, 
there  being  only  one  instance  of  a  motor  waggon.  It  would  be 
a  good  thing  if  binders  and  reapers  could  be  made  to  go  by  power, 
as  a  great  saving  in  horse  labour  would  be  effected  in  this  direc- 
tion. A  really  effective  turnip  topping  and  tailing  machine, 
also,  would  save  about  8s,  per  acre  in  labour  alone,  setting  aside 
the  question  of  time.  There  is  at  present  no  really  good  imple- 
ment for  this  purpose  upon  the  market,  the  difficulty  being  the 
inability  of  present  machinery  to  deal  with  roots  of  irregnlar 
size. 

The  forty-nine  new  implements  entered  this  year  were  of  a 
decidedly  miscellaneous  character,  varying  from  an  "  Automatic 
Electrical  Horse  Feeder  "  to  a  remarkable  construction  entitled  a 
"  Motor  Cultivator."  There  were  also  a  Weed  Cutter,  a  Stone 
Breaker,  and  a  Road  Scarifier,  which,  while  not  directly  applicable 
to  the  needs  of  agriculture,  are  yet  of  service  to  the  purposes 
for  which  they  were  designed.  There  were  also  other  imple- 
ments, of  direct  benefit  to  agriculturists,  which,  although  nofc 
worthy  of  silver  medals,  are  of  such  interest  that  we  have  con- 
sidered them  deserving  of  notice  in  this  Report. 

Of  implements  of  distinct  service  to  agricultural  needs 
there  were  two  which  may  fairly  be  considered  to  embody  some- 
thing new  in  principle,  and  upon  these  two  only  did  we  deem  it 
fit  to  bestow  the  Silver  Medal  of  the  Royal  Agricultural  Society 
of  England. 

Awards  of  Silver  Medals. 

OauTlogue.  Exhi!>itor.  Nature  of  Implement. 

3110  Hugh  Reid  Griffin  &    Co.,    Flexible  and  floatlDg  elevator,  fever 
1  Finsbury  Square,  E.C.  reel  and  detachable  divider,  at- 

tached to  Milwaukee  harvester 
and  binder. 
4113  Kelsey  &  Co.,  41-45  Guernsey    Improved  safety  feed  rollers,  pn>- 
Road,  Sheffield.  visional  patent  pedestal,  to  keep 

knives  up  to  cut  and  allow  any 
hard  substance  to  pass,  attached 
to  chafF-cutting  machine. 

Article  3110.— Hugh  Reid  Griffin  &  Co.,  1  Finsbury  Square, 
London,  E.C.  Price  42Z. — This  firm  exhibited  a  Harvester  and 
Binder  manufactured  by  the  well-known  Milwaukee  Harveato 
Company,  Milwaukee,  Wis.,  U.S.A.,  which  was  entered  as  a 
"  new  implement,"  the  points  entitling  it  to  such  description 
being  (a)  a  modification  in  the  elevator  apron  to  minimise  the 
chances  of  choking,    (h)  the  method  of  actuating  the  vertical 
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horizontal  motions  of  the  reel  by  one  lever.  The  machine 
morally  illustrated  by  fig.  1,  whilst  fig.  2  shows  the  details 
e  floating  apron. 

a)  The  latter,  instead  of  extending  as  one  apron  from  the 
>m  delivery  board  to  the  top  of  the  machine,  is  now  divided 
two  sections.  At  the  point  where  the  two  sections  join  a 
iderable  range  of  motion  is  provided,  while  the  top  end  of 
Ltor  canvas  is  free  to  ride  quite  loose  and  to  discharge  any 
mulated  com  on  to  the  binding  platform. 
h)  The  actuating  of  the  two  motions  of  the  reel  by  a  lever 
ot  be  said  to  be  quite  novel,  as,  by  means  of  a  supplemental 
ig  catch  similar  to  that  used  in  connection  with  the  re- 
ting  and  reversing  lever  of  a  locomotive,  one  lever  has  been 
3  to  control  both  actions.  In  the  present  instance,  how- 
,  the  manner  in  which  the  motion  is  controlled  appears  to  be 
1.     At  the  rear  of  the  machine,  convenient  to  the  driver,  is  a 

•  the  handle  of  which 
be   turned  either  to 

right  hand  or  to  the 

By   turning    it    in 

direction  and  pushing 

*  backward  or  forward 
irtical  lift  is  given  to 
■eel,  whereas  by  turn- 
it     in    the    opposite 

;tion  the  pushing  for- 
l  or  backwai'd  of  the 
'  controls  the  horizon- 
lotion  of  the  reel. 

Vrticle  4113. — Kelsey  &  Co.^  41-45  Guernsey  Road,  Shef- 
Price  4U. — Tn  the  Chaff-cutter,  exhibited  as  a  new  ira- 
lent,  the  novelty  consisted  in  the  manner  in  which  the  knife 
He  was  mounted,  so  that  in  the  ordinary  way  the  knife 
d  hold  up  to  the  mouth  of  the  feed  box,  but  in  the  event  of 
hard  substance  occurring  it  would  pass  through  without 
%ge  to  the  knives.  This  action  was  very  satisfactorily 
mstrated  by  passing  a  handful  of  large  French  wire  nails 
igh  the  machine  several  times,  without  the  slightest  dis- 
tort to  the  machine  or  damage  to  the  knives. 
?he  method  by  which  this  result  is  obtained  is  exceedingly 
►le.  Instead  of  the  spindle  carrying  the  knives  being 
ated  without  any  end-on  motion,  as  is  usual  in  most 
dines,  the  spindle  is  held  in  what  one  may  term  a  floating 
;ion  by  spiral  springs  acting  in  opposite  directions  (fig.  3),  one 
jf  springs  naturally  being  set  somewhat  heavier  than  the 


FiH.  2.~Diagrain  of  Milwaukee  Flexible  niid 
Floating  Elerator. 
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other :  these  tend  to  keep  the  knives  up  to  the  face  of  the  feed  box, 
bnt  if  any  obstruction  should  be  met  with  the  knives  are  free  to 
move  forward  and  allow  it  to  pass,  and  are  again  brought  up  to 
their  working  position.  Some  little  improvement  had  been 
made  in  the  safety  feed  rollers,  but  the  award  of  the  Sil\rer 
Medal  was  given  for  the  knife  adjustment. 

Other  Miscellaneous  Implements. 

Article  iiid --Marshall,  Sons  £:  Co.,  Gainsborough.  Price 
125Z.,  in  addition  to  4G5Z.  for  the  road  roller. — To  meet  the 
demands  of  District  Surveyors,  Messrs.  Marshall  liave  brought 


Fio.  «.— r^leatal  of  Chaff-cutter. 


out  as  a  new  implement  an  improved  Road  Scarifier  for  breaking 
up  macadamised  roads,  the  doing  of  which  by  hand  is  not  only 
tedious  but  frequently  ineffective.  The  general  arrangement  of 
the  machine  and  its  mode  of  working  will  be  understood  from 
fig.  4  on  the  opposite  page. 

It  will  be  seen  that  the  scarifier  is  attached  to  the  back  end 
of  the  tender  of  the  boiler,  and  that  the  weight  and  strain  are 
equally  distributed  over  the  full  width  of  the  tender,  which  is 
built  of  extra  thickness  and  strength.  The  scarifier  works  on  a 
traversing  platform,  consequently  it  is  capable  of  working  right 
up  to  the  gutter  on  either  side  of  the  road  without  turning  the 
engine,  and  it  can  be  so  arranged  that  it  will  operate  when  the 
roller  is  running  either  backwards  or  forwards.  The  width  of 
the  cut  varies  from  12  inches  to  15  inches  and  the  depth  from 
2  inches  to  3  inches,  depending  upon  the  nature  of  the  road. 
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The  depth  is  recfulated  by  means  of  a  handwheel  and  worm 
gear,  which  enables  the  scarifier  to  be  raised  from  the  ground 
when  not  required  in  work,  and  this  arrangement  of  gear  is 
self-locking  in  any  position. 


Article  4509.— TF.  H.  Baxter  &  Co,,  Leeds.  Price  225^.— In 
the  new  implement  exhibited  by  Messrs.  Baxter  a  novel  and 
important  departure  is  made  in  the  design  of  stone  breakers. 

The  driving  shaft,  instead  of  being  supported  in  bearings  in 
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the  frame  of  the  machine,  is  supported  upon  the  jaw  portion 
(shaded  dark  in  the  illustration,  fig.  5),  and  the  whole  of  the 
mechanism  is  in  suspension  from  the  shaft  1  and  retained  in 
working  position  by  the  retaining  rod  at  point  13.  It  will  be 
seen  from  this  arrangement  that  the  dead  weight  on  the  driving 
shaft,  including  the  weight  of  the  flywheels  and  other  moving 
parts,  actually  assists  in  the  act  of  crushing.     The  motion   is 


most  ingenious,  and  every  care  has  been  taken  with  the  general 
design  of  the  machine.  It  was  found  to  work  exceedingly  freely. 
With  the  machine  running  at  220  revolutions  per  minute, 
on  throwing  off  the  belt  it  ran  for  4  minutes  18  seconds,  making 
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evolutions.  We  may  expect  to  see  the  application  of  this 
n  to  other  machines. 

rticle  4:91  .—Hennj  EcJdey,  Hampton,  near  Leominster.— 
rate  Hinge  (price  4^.  and  is.  6(1  each)  for  farm-yard  and 
^ates  shown  by  this  firm  would  appear  to  provide  for  every 
-ment  required  by  a  gate.  The  accompanying  illustrations 
(fig.  6)  clearly  liow  this  is  effected. 

le  upper  hinge  is  made  in  two  pieces,  which  are  fastened 
ler  by  a  nut  and  bolt  in  an  expanding  slot,  the  altering 
jsition  of  which  will  set  the  top  of  the  gate  in  any  desired 
ion  :  the  range  of  this  slot  is  sufficient  to  take  a  post  of 
dckness  between  3  and  5  inches.  The  side  straps  of  the 
hinge  are  securely  fastened  to  the  gate  by  three  bolts  as 

le  lower  hinge 
id  with  a  simi- 
panding  slot  to 
pper  one,  but 
fl  of  having  the 
straps    rigidly 

to  the  bar  of 
te,  it  has  a  slot 
5  inches  long 
le  front  face  is 
;d.  By  this 
fement  it  is 
to  adjust  the 
►n  of  the  I>olt 
1  e  slot:  by 
ng      the     bolt 

to  the  back  of  the  hinge,  the  nose  of  the  gate  is  lowered. 
y  advancing  it,  it  is  raised.  The  position  is  maintained 
ly  by  tightening  the  bolt  on  to  a  washer  fitting  in  the 
ons  of  the  side  bar  of  hinge. 

[6  hinges  are  very  strong,  being  made  of  malleable  iron, 
lere  certainly  is  a  demand  for  an  eflicient  hinge  fbr  the 
adjustment  of  a  gate, 
'tide  4732. — 11,   P.   Savn^^rsou  &  CV>.,  Ltd,,   Kempston 

Bedford.  Weed  Cutter  for  water  weeds.  Trice  25/. — 
rinciple  of  this  very  useful  machine  is  exactly  that  of  the 
ry  agricultural  reaper  applied  to  the  cutting  of  water  weeds. 
?sult  of  working  last  season  upon  the  Woburn  lakes  was 
ig  of  cost  of  about  75  per  cent,  on  the  old  method,  and  at 
me  time  the  work  was  far  more  effectively  done.  These 
ties  can  be  made  to  cut  at  any  deptli  desired  below  water, 


BOTTOM  HtNGE 

FOR 


Eekley's  flate  Hiup'e 
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and  the  cutter-bar  may  be  extended  to  any  width  at  special 
prices.  What  is  called  the  "  Standard  "  size  is  found  best  for 
ordinary  cases :  it  has  a  cutter-bar  5  feet  wide  and  cats  4  feet 
deep  under  the  water. 

The  cutter-bar  is  self-adjusting  to  depth,  so  as  to  clear 
shoals,  sunken  trees,  and  such  objects,  by  having  shoes  attached 
to  its  under  side ;  and  these,  on  coming  in  contact  with  any 
obstacle,  cause  the  bar  to  rise  until  the  obstacle  is  cleared,  when 
it  returns  to  its  position.  The  knives  can  be  raised  clear  of 
the  water,  or  kept  in  position  by  means  of  a  lever  within  the 
boat.  The  apparatus  can  be  fixed  to  the  gunwale  or  rowlocks 
of  any  boat  or  punt  by  clamping  the  brackets  of  the  machine 
to  them.  It  can  be  worked  by  hand  or  engine  power.  In  the 
former  case,  where  comparatively  small  areas  have  to  be  dealt 
with,  the  punt  or  boat  can  be  rowed  or  otherwise  propelled.  One 
man  can  turn  the  cutter  easily.  Where  large  areas  have  to  be 
dealt  with,  a  special  flat-bottomed  boat,  propelled  by  a  stern 
wheel  and  driven  by  power,  may  be  used  with  economy  and 
advantage. 

Article  129G. — HirtM,  Crahiree  &  Tfeap,  25  Price  Street, 
Birkenhead,  exhibited  as  a  new  implement  a  Refrigerator 
(patent)  No.  41,  improved  Derby  cold  dry  air,  for  which  they 
claim  that  with  a  minimum  of  cost  they  maintain  a  minimum 
of  temperature.     Price  461.  is. 

The  refrigerator  consists  of  an  insulated  chamber.  The 
particular  material  mixed  with  the  sawdust  was  maintained  as 
a  secret :  it  is  therefore  impossible  to  express  any  opinion  abont 
it.  The  tanks  containing  the  freezing  mixture  were  of  large 
capacity  compared  with  the  area  of  the  chamber,  and  a  very 
efficient  circulation  of  air  was  maintained  round  them.  This  is 
claimed  as  one  of  the  special  features  of  the  machine. 

Article  1518.—  ff.  F.  Stratrson,  171a  Queen  Victoria  Street, 
Ix)ndon,  E.G.  Price  ()L  G«. — In  connection  with  spraying 
machinery  this  firm  exhibits  an  Automatic  Safety  Gear  for 
working  the  pump  of  a  spraying  machine,  which  gear  can  be 
fitted  up,  as  shown  in  fig.  7,  on  any  ordinary  farm  cart,  and 
driven  from  the  wheel  of  the  same  by  fixing  on  the  spokes  three 
projections  or  bosses  which  actuate  a  lever  which  makes  one 
stroke  of  the  pump,  the  return  stroke  being  effected  by  the 
tension  of  the  horizontal  spiral  spring  shown  in  the  diagram  : 
upon  the  adjustment  of  this  spring  depends  the  pressure  at 
which  the  pumps  will  work. 

The  pump  itself  is  exceedingly  simple  and  accessible.  The 
end  covers  are  removable,  and  they  contain  the  suction  and 
delivery  valves,  which  can  thus  be  easily  examined  at  any  time. 
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Article  1023.— iJairy  Supply  Co.,  Lid.,  Museum  Street, 
London,  W.C.  Prices  from  \b.  6d. — Among  the  several  ex- 
hibits of  this  company  was  a  most  conveniently  arranged  box 


for  the  conveyance  and  storage  of  butter,  termed  the  "  Iceberg  " 
Butter  Carrier,  Wateridge's  patent.  It  consists  of  a  strongly 
made  wooden  box  with  a  series  of  tin  partitions,  made  for  any 
desired  weight  of  butter.     The  way  in  which  these  tin  partitions 
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are  made  constitutes  the  patent.   The  illustration  (fig.  8)  shows 
the  construction. 

The  partitions  readily  take  to  pieces  and  can  be  easily 
cleaned,  and  it  is  impossible  for  the  butter  in  any  way  to  come 
in  contact  with  the  outer  wooden  box.  Butter  which  had 
been  stored  in  one  of  these  boxes  for  some  time,  without  any 
artificial  cooling,  was  in  excellent  condition.  They  are  made  in 
several  sizes,  ranging  from  a  2  lb.  box  with  one  tray  up  to  a 
50  lb.  box  with  five  trays. 

Article  3917,— Sinclair  &  Co.,  19  Eldon  Street,  Finsbnry, 
Ix)ndon,  E.O. — Triple-action  Garden  Syringe,  manufactured  by 
Benton  &  Stone,  Birmingham  (White's  patent).  Prices  10«.  6cZ., 
155.,  and  21«. 

This  is  a  most  ingenious  device,  ha\'ing  for  its  object  the 

superseding  of  the  several  nozzles  required  to  give  varying  jets 

^^^^^^  with  a  syringe  or  hose.     As  ex- 

B^^pB  hibited  on  the  syringe  its  action 

™  ^^  satisfactory. 

f  >i«Mafe  Whether    with     a     constant 

iEir^4^      ^"jii  pressure,  as  on   a   garden    hose, 

lA^^^L    "^    fl  ^^   ^^^^   ^   found    to    act   quite 

jBKU^-^Z'  Jg^Bmi     efficiently  maybe  open  to  ques- 

i    j^^^^^^^^^^^J^KA     ^^^^ ;    ^^^   should   there  be  any 

tM^KKHf^^^^^^^Sl^  \  difficulty,  it  would  easily  be  got 

fSi^^^BBjlB**"*^**''^^   1  ^^®^  ^y  always  having  a  tap  on 

'  the  branch   pipe  and   closing   it 
Fiu.8.—'- Iceberg  "Butter  Carrier.       before  making  the  chauge  of  jet. 

The  manner  in  which  the 
change  of  jet  is  effected  is  extremely  simple :  it  merely  con- 
sists in  having  various-sized  discs  contained  in  a  small  chamber 
just  behind  the  outlet  nozzle.  Holding  the  nozzle  in  one 
position  will  give  a  full  way  jet ;  turning  it  round  slightly, 
one  of  the  discs  drops  in  front  of  it,  giving  a  spray  delivery  ; 
turning  it  round  still  farther,  a  fine  spray  is  obtained.  This, 
though  a  small  thing,  should  be  a  great  convenience. 

TJie  Yorkshire  College^  Leeds,  and  the  East  and   West  Ridiiujs 
Joint  Agricidtural  Council, 

The  exhibits  on  this  stand  were  very  varied,  illustrating 
most  of  the  sciences  related  to  agriculture. 

In  connection  with  the  sheep-breeding  experiment  at  the 
Experimental  Farm,  Garforth,  there  were  shown  photographs  of 
the   rams,   ewes,   crossed    lambs,  and   carcasses  of  cross-bred 
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;  fleeces  of  ten  cross-bred  hogs,  and  charts  showing  the 
of  the  qualities  of  the  wool. 

effect  of  the  spraying  of  charlock,  spurrey,  wild 
m,  and  other  weeds  with  solutions  of  sulphate  of  iron  and 
!!•  was  demonstrated  at  intervals  during  the  week,  and 
sprayed  and  unsprayed  plants  were  on  view,  showing 
;ess  of  the  process. 

geological  exhibits  comprised  specimens  of  the  rocks 
lich  the  soils  of  Yorkshire  are  formed,  a  geological  map 
ounty,  and  diagrams  illustrating  public  water  supplies, 
rere  all  of  great  interest. 

food  of  wild  birds  in  its  relation  to  the  farmer  and 
eper  was  illustrated  by  a  case  containing  contents  of 
ropsj  showing  which  birds  were  the  enemies  of  the 
and  which  were  their  friends.  The  food  of  pheasants, 
young  rooks,  sparrows  of  various  ages,  corncrakes,  and 
rds  was  thus  shown.  The  case  also  contained  specimens 
sucked  by  magpies,  the  castings  of  owls  and  kestrels, 
ties'  wing  cases  and  bones  of  rats  and  mice  from  the  old 
J  swept  up  from  a  bam  frequented  by  owls. 
71  their  veterinary  museum  the  exhibits  included  speci- 
'  tlie  clean  bones  of  the  leg  and  foot  of  the  horse,  and 
?s  of  side-bones,  ring-bones,  and  spavins ;  ossified  arteries 
scles ;  a  model  of  a  horse's  foot ;  and  various  internal 

fS. 

results  of  seyen  hundred  analyses  of  the  milk  of  indi- 
!o\vs  kept  at  Garforth  were  displayed  on  charts.  On  the 
il  side  were  also  samples  of  Garforth  soil  and  analyses  of 
e. 

biological  department  was  represented  by  an  exhibit 
led  "  Field  Pests."  Under  this  heading  were  shown  a 
im  of  Yorkshire  weeds  and  their  seeds,  a  collection  of 
I  plants,  and  one  of  injurious  insects. 

colleague,  Mr.  BayntunHippisley,  and  I  desire  to  offer 
t  thanks  to  Messrs.  G.  H.  Sanday,  Howard  P.  Ryland, 
Vlarshall  Dugdale,  Stewards  of  the  Implement  Depart- 
)r  tlieir  admirable  arrangements,  which  much  tended  to 
e  our  work ;  also  to  Mr.  F.  S.  Courtney,  Consulting 
3r  to  the  Society,  who  with  his  assistants  afforded  us  the 
efit  of  technical  assistance  and  advice.  All  the  exhibitors 
3ry  pains  to  aid  us  in  the  difficult  work  of  judging. 

Thomas  Stirton. 

jy  Estate  Office,  Woodbridge. 
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THE   AGRICULTURAL    HOLDINGS 
ACT,    1900. 

Tins  Act,  which  is  set  out  at  length  in  the  second  part  of  the 
Appendix  to  this  paper  on  pages  503  to  510,  differs  from  the 
existing  Agricultural  Holdings  Acts  mainly  in  two  respects. 
First,  it  applies  to  Scotland  as  well  as  England,  whereas  each 
of  these  countries  has  at  present  an  Act  to  itself — there  is  a 
Scotch  Agricultural  Holdings  Act  1883  as  well  as  an  English 
Act  of  the  same  year ;  and  secondly,  the  Act  is  an  amending 
Act  simply,  and  must  be  read  ad  if  incorporated  into  the  exist- 
ing Acts.  It  does  not,  like  the  English  Act  of  1883,  wholly 
repeal  the  existing  Acts,  but  is  to  be  construed,  so  far  as  it 
affects  Agricultural  Holdings  in  England  with  the  English  Act 
of  1883,  and  so  far  as  it  affects  similar  holdings  in  Scotland 
with  the  Scotch  Act  of  the  same  year.  In  this  paper  I  shall 
confine  myself  to  the  Act  so  far  as  it  affects  England,  and  shall 
not  allude  to  it  as  it  affects  Scotland  any  further  than  to  say 
that  sec.  3  does  not  apply  to  Scotland  at  all,  that  sec.  8  applies 
to  Scotland  only,  that  sec.  10  directs  how  the  Act  is  to  apply  to 
Scotland,  sec.  12  repeals  certain  parts  of  the  Scotch  Act  of 
1883  and  other  Scotch  Acts,  and  sec.  14  subsec.  (3)  directs 
that  the  Act,  with  the  existing  Scotch  Acts,  may  be  cited  together 
as  "  The  Agricultural  Holdings  (Scotland)  Acts  1883  to  1900  ; " 
and  that  as  regards  Scotland  as  well  as  England  the  Act 
amends  the  respective  Market  Gardeners'  Compensation  Acts 
relating  to  those  countries. 

During  the  time  that  the  Bill  for  the  new  Act  was  passing 
through  Parliament,  many  complaints  were  made  both  in  the 
Houses  of  Parliament  and  out  of  them  that  the  Bill  was  an 
amending  Bill  only,  and  did  not  consolidate  the  existing  Statute 
Law  relating  to  compensation  for  improvements  on  Agricultural 
Holdings.  '^  Why,  good  gracious  me,"  said  an  old  and  tried 
friend  of  the  farmers,  on  one  occasion  when  the  Bill  was  lieing 
discussed,  "  this  Bill  refers  to  five  Acts  of  Parliament ;  I  think 
it  repeals  30  clauses  in  these  different  Acts,  and  alters  about 
twelve  other  clauses  partially  repealed !  Surely  what  we  want 
is  a  consolidated  Act,"  and  his  remarks  met  with  a  loud  chorus 
of  approval.  To  meet  complaints  such  as  these  I  have  endea- 
voured to  piece  the  new  Act  and  the  1883  Act  together,  so  as 
to  make  one  document  which  should  show  the  existing  Statute 
Law  on  this  subject  by  itself  and  without  reference  to  any  other. 
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My  readers  must  clearly  nnderstand  that  this  patchwork  of  mine, 
which  they  will  find  in  the  first  part  of  the  Appendix  to  this 
paper,  on  pp.  490  to  503,  is  not  an  Act  of  Parliament,  but  merely 
the  expression  of  my  opinion  of  the  way  in  which  the  new  Act . 
and  the  old  Act  when  put  together  should  be  read.  I  have 
worked  it  out  for  the  convenience  of  landlords,  formers,  valuers, 
and  others  who  are  afiTected  by  the  Acts,  and  to  save  them  the 
trouble  of  referring  to  the  difierent  volumes  of  the  Statutes  in 
which  the  Acts  are  contained.  For  the  sake  of  convenience  as 
well  as  of  brevity  I  have  set  out  at  length  only  those  parts  of 
the  1883  Act  which  are  of  general  application,  and  referred 
merely  to  those  parts  which  are  less  generally  applicable — for 
instance,  I  have  set  out  at  length  those  parts  which  give  tenants 
the  right  to  compensation,  but  have  referred  merely  to  those  parts 
which  specially  afiect  Crown,  duchy,  ecclesiastical,  and  chcaity 
lands.  I  have  not  noticed  the  Act  of  1890,  which  relates  to 
properties  in  mortgage  only,  and  is  unaltered  by  the  new  Act ; 
and  I  have  dealt  with  Market  Gardens  separately. 

But  I  fear  some  of  my  readers  may  say  '*  Yes,  it  is  all  very 
well  for  you  to  have  set  this  piece  of  patchwork  before  us,  but 
it  is  a  complicated  document,  and  we  are  not  much,  if  any,  wiser 
than  we  were  before  we  read  it ;  tell  us,  if  you  can,  how  the  new 
Act  has  altered  or  improved  the  present  position  of  landlords 
and  tenants  of  agricultural  land  in  England."  I  will  endeavour 
to  do  so  as  briefly  as  possible. 

There  are  three  additional  improvements  in  respect  of  the 
making  of  which,  without  the  consent  of  or  notice  to  his  landlord, 
a  tenant  is  given  a  claim  for  compensation,  viz. :  (a)  The  con- 
somption  on  the  holding  "  by  horses  other  than  those  regularly 
employed  on  the  holding "  of  com  cake  and  feeding  stuffs  not 
produced  on  the  holding ;  (6)  "  The  consumption  on  the  holding 
by  cattle,  sheep,  or  pigs,  or  by  horses  other  than  those  regularly 
employed  on  the  holding  of  corn,  proved  by  satisfactory  evidence 
to  have  been  produced  and  consumed  on  the  holding ; "  (c) 
**  Laying  down  temporary  pasture  with  clover,  grass,  lucerne, 
sainfoin,  or  other  seeds  sown  more  than  two  years  prior  to  the 
determination  of  the  tenancy."  The  extension  of  the  right  to 
compensation  for  these  three  improvements  has  been  very  gene- 
rally advocated  during  the  last  few  years,  and  their  inclusion 
in  Part  III.  of  the  1st  Schedule  to  the  Act  will,  I  apprehend, 
be  generally  approved  of. 

The  other  alterations  in  the  1st  Schedule  are: — In  Part  I. 

the  consent  of  the  landlord  is  required   to  the  "making  or 

removal  of  permanent  fences,"  and  not  only  to  the  "  making 

of  fences,"  as  in  the  old  Schedule*     This  change  seems  proper, 

VOL.  XI.  T.s. — 43  K  K 


Digiti 


zed  by  Google 


486  The  AgrieuUtiral  Holdings  Ad,  1900. 

for  there  is  no  necessity  to  require  a  landlord's  consent 
ix)  the  making  of  a  temporary  fence,  while  it  is  right  and  proper 
that  permanent  fences  (which  may  be  boundaries  of  an  estate) 
•should  not  be  made  or  removed  without  the  consent  of  the 
owner  of  the  land.  The  consent  of  the  landlord  is  also  required 
to  "  protecting  young  fruit  trees,"  and  *'  the  erection  of  wirework 
in  hop  gardens."  Part  II.  remains  unchanged ;  while,  ^*  boning 
of  land  with  undissolved  bones  "  is  excluded  firom  Part  HI.,  it 
being  considered,  I  apprehend,  that  such  an  operation  is  included 
in  the  item,  ^'  application  to  land  of  purchased  artificial  or  other 
purchased  manure."  In  the  same  part  of  the  1st  Schedule  to 
the  item  (20)  "  Claying  of  land  "  is  added  **  or  spreading  blaes 
upon  land,"  making  this  item  rDn  as  it  is  in  the  existing  Scotch 
Act.  ''  Blaes  "  appear  to  be  blue  coloured  clay  or  sofb  slate,  so 
that  "  spreading  blaes  "  would  seem  to  be  very  much  like  what 
we  call  claying  in  England. 

The  next  important  alteration  made  by  the  new  Act  is  the 
repeal  of  the  57th  section  of  the  1883  Act,  and  the  new  enact- 
ment, sec.  1,  Bubsec.  (5).  ''Nothing  in  this  section  shall 
prejudice  the  right  of  a  tenant  to  claim  any  compensation  to 
which  he  may  be  entitled  under  custom,  agreement,  or  otherwise, 
in  lieu  of  any  compensation  provided  by  this  section."  This  is 
a  most  important  provision,  and  entirely  alters  the  present  posi- 
tion, for  under  the  57th  section  of  the  Act  of  1888,  compensation 
under  that  Act  is  exclusive,  that  is  to  say,  a  tenant  cannot  obtain 
compensation  by  custom  or  otherwise  than  in  manner  authorised 
by  the  Act,  in  respect  of  any  improvement  for  which  he  is 
entitled  to  compensation  under  the  Act.  The  alteration,  I  feel 
sure,  is  a  change  for  the  better,  and  will  tend  to  make  t^e  Act 
much  more  popular;  it  will  at  all  events  make  lawful  that 
which  is  now  done,  though  strictly  unlawful,  in  very  many 
parts  of  the  country. 

Another  benefit  in  my  opinion  conferred  by  the  new  Act  is 
the  abolition  of  the  notice  of  claim  by  the  tenant  and  of  the 
notice  of  counterclaim  by  the  landlord.  The  notice  had  to  be  given 
two  months  at  least  before  the  determination  of  the  tenancy, 
and  according  to  evidence  given  before  the  last  Royal  Commis- 
sion on  Agriculture  was  regarded  "  as  one  great  cause  of  the 
unpopularity  of  the  Act."  As  Mr.  Bead  said,  "  If  a  tenant 
made  a  claim  under  the  Act  it  was  a  sort  of  declaration  of  war 
against  the  landlord,"  and  ''every  possible  dilapidation  and 
default  on  the  part  of  the  tenant  were  hunted  up  and  brought 
against  him."  No  notice  of  claim  will  for  the  fixture  be  required, 
and  the  tenant  has  until  the  determination  of  his  tenancy  to 
make  his  claim,  but  he  cannot  make  it  afterwards,  except  the 
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claim  relates  to  an  improvement  executed  afker  that  date  while  • 
he  lawfully  remains  in  occupation  of  part  of  the  holding,  and  in 
Bach  case  the  claim  must  be  made  before  he  quits  that  part. 
This  provision,  which  is  contained  in  sec.  2,  subsec.  (2),  and  the 
provisions  contained  in  subsec.  (3)  of  the  same  section  (which 
latter  are  too  long  to  cite  in  full  *)  will,  I  think,  be  found  most 
beneficial.  They  should  go  a  long  way  towards  destroying  that 
state  of  war  between  the  parties  of  which  the  notice  of  claim 
was  the  signal,  and  ought  to  place  an  arbitration  under  the  Act 
on  the  same  footing  as  the  ordinary  valuation  made  on  a  change 
of  tenancy.  Where  the  tenant's  claim  is  referred  to  arbitration, 
he  may,  if  he  thinks  fit  and  gives  the  prescribed  notice  to  the 
landlord,  require  the  arbitration  to  be  extended  to  any  claim  for 
breach  of  contract  or  otherwise  in  respect  of  the  holding  which 
he  may  have  against  the  landlord ;  and  correlatively  the  land* 
lord  may,  if  he  thinks  fit,  and  gives  the  prescribed  notice  to  the 
tenant,  require  the  arbitration  to  be  extended  to  any  claim 
which  he  may  have  against  the  tenant  in  respect  of  any  waste 
wrongfully  committed  or  permitted  by  the  tenant,  or  in  respect 
of  breach  of  contract  or  otherwise  in  respect  of  the  holding. 
So  that  all  matters  in  dispute  between  a  landlord  and  outgoing 
tenant  may  in  the  future  be  referred  to  one  and  the  same  tribu- 
nal, and  be  made  the  subject  of  a  single  award,  a  result  which 
cannot  fail  to  be  attended  with  advantage.  Moreover,  the  con- 
cluding words  of  subsec.  (3)  will  render  ineffective  the  decision 
in  re  Holmes  and  Formby,^  in  which  it  was  held  that  where  a 
greater  amount  was  awarded  to  the  landlord  in  respect  of  waste 
and  breaches  of  covenant  committed  by  the  tenant  than  was 
awarded  to  the  tenant  as  compensation  for  improvements,  the 
landlord  could  not  recover  the  balance  under  the  procedure 
given  by  the  Act  of  1883.  For  the  future,  the  new  Act 
provides  that  any  sura  awarded  to  be  paid  by  a  landlord  or 
a  tenant  shall  be  recoverable  in  manner  provided  by  the  1883 
Act  for  the  recovery  of  compensation,  that  is,  upon  order  made 
by  the  Judge  of  the  County  Court. 

Objection  has  been  taken  to  the  clause  of  the  Act  which 
enacts  that  '*  an  arbitration  shall,  unless  the  parties  otherwise 
agree,  be  before  a  single  arbitrator."  But  it  must  be  remem- 
bered that  recourse  to  arbitration  under  the  Act  is  not  to  be 
had  until  after  failure  of  the  parties  to  settle  their  difierences 
between  themselves,  and  in  default  of  any  agreement  between 
them  to  submit  to  arbitration.     It   is   not   until   both   these 

*  See  post,  p.  485.  tr~ 

*  Bee  thisxase,  which  is  reported  in  the  Jonraal  R.A.S.B.,  Srd  9eiUs,  yol.  vi., 
1896,  p.  182. 
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methods  of  settlement  have  failed  that  arbitration  under  the 
Act  comes  in,  and  then  it  is  open  to  the  parties  not  to  have 
a  single  arbitrator.  ,In  everyday  practice  I  apprehend  the 
outgoing  tenant  will  consult  a  valuer  just  as  he  does  now  in 
respect  of  acts  of  husbandry  and  such-like  matters,  adding  to 
these  matters  any  claim  he  may  consider  himself  entitled  to  for 
compensation  under  the  Act;  and  the  landlord  on  his  side 
will  consult  a  valuer,  and  this  action  will  be  evidence  that  the 
parties  do  not  wish  to  have  a  single  arbitrator,  and  they  can 
then  express  that  intention  in  writing,  and  so  '^  agree  in  writing 
that  there  be  not  a  single  arbitrator."  And  the  two  valuers  can 
become  the  arbitrators  under  the  Act,  and  proceed  accordingly. 

It  would  be  tedious  and  out  of  place  in  the  Journal  to 
consider  in  detail  the  new  provisions  relating  to  procedure, 
which  are  for  the  most  part  contained  in  the  second  schedule  to 
the  new  Act.  Suffice  it  to  say  that  speaking  generally,  the 
Board  of  Agriculture  is  substituted  for  the  County  Court  as  the 
authority  to  appoint  an  arbitrator  or  umpire  in  the  cases  where 
an  official  appointment  is  necessary,  and  to  give  further  time  for 
making  an  award  when  further  time  is  required.  But  the 
County  Court  is  the  authority  by  which  an  arbitrator  or  umpire 
who  misconducts  himself  can  be  removed,  and  by  which  an  award 
in  a  like  case,  or  where  an  arbitration  or  award  has  been 
improperly  procured,  may  be  set  aside. 

The  award  need  no  longer  specify  the  amount  awarded  in 
respect  of  any  particular  improvement  or  improvements,  but,  on 
the  application  of  either  party,  it  must  do  so.  The  award  in  all 
cases  will  be  final  as  regards  facts,  but  in  matters  of  law  a  case 
may  be  stated  (and  must  on  the  direction  of  the  County  Court 
Judge)  for  the  opinion  of  that  Court,  and  from  the  opinion  of 
that  Court  an  appeal  lies  to  the  Court  of  Appeal  but  no  further. 
The  award  must  be  in  such  form  as  may  be  prescribed  by  the 
Board  of  Agriculture,  but  the  arbitrators  or  umpire  are  not 
required  to  use  forms  for  proceedings  in  arbitrations  under  the 
Act  which  may  be  prescribed  by  the  Board,  but  such  forms  "  shall, 
if  used,  be  sufficient."  I  am  in  a  position  to  say  that  the  Board 
will  prepare  and  issue  a  form  of  Award  in  good  time  before  the 
Act  comes  into  operation,  but  that  it  is  not  proposed  to  issue 
any  forms  for  proceedings  in  arbitrations  under  the  Act  until  it 
is  seen  whether  it  would  be  of  advantage  for  the  Board  to  do  so. 

The  6th  section  of  the  1883  Act  is  wholly  repealed,  and  in 
lieu  of  the  regulation  it  contained  in  reference  to  one  of  the 
reductions  to  be  made  in  ascertaining  the  amount  of  compensa- 
tion to  be  paid  for  the  application  of  manures,  or  the  consump- 
tion of  feeding  stufis,  the  new  Act  (sec.  1,  subsdc.  4)  enacts  that 
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in  sach  cases  '^  there  shall  be  taken  into  account  the  value  of  the 
manure  required  by  the  contract  of  tenancy  or  by  custom  to  be 
returned  to  the  holding  in  respect  of  any  crops  sold  off  or 
removed  from  the  holding  within  the  last  two  years  of  the 
tenancy  or  other  less  time  for  which  the  tenancy  has  endured, 
not  exceeding  the  value  of  the  manure  which  would  have  been 
produced  by  the  consumption  on  the  holding  of  the  crops  so 
sold  off  or  removed."  And  the  proviso  in  the  same  section  of 
the  1883  Act  restricting  the  landlord's  right  to  compensation  in 
respect  of  waste  by  the  tenant  or  of  breach  by  the  tenant  com- 
mitted or  permitted  in  relation  to  a  matter  of  husbandry  more 
than  four  years  before  the  determination  of  the  tenancy  is  not 
re-enacted. 

Sec.  4  of  the  new  Act  confers  a  benefit  on  tenant  farmers  by 
giving  them  the  property  in  and  the  right  of  removal  of  fixtures 
or  buildings  which  they  acquire,  as  well  as  the  property  in  and 
right  of  removal  of  those  which  they  aflSxed  or  erected  themselves. 

Sec.  5  confers  upon  landlords  a  statutory  right  of  entry 
upon  a  holding  for  the  purpose  of  ascertaining  in  what  state  it 
is;  this  right  is  always  reserved  in  leases  or  agreements  in 
writing,  but  is  now  for  the  first  time  made  statutory. 

By  the  6th  section  of  the  Act,  penal  or  higher  rents  or 
liquidated  damages  for  the  breach  or  non-fulfilment  of  a  covenant 
or  condition  in  a  contract  of  tenancy  to  which  the  Act  applies 
are  abolished,  and  the  landlord's  right  is  restricted  to  the 
recovery  of  the  damage  actually  suffered  by  him  in  consequence 
of  such  breach  or  non-fulfilment.  But  this  restriction  is  not  to 
apply  to  "any  covenant  or  condition  against  breaking  up 
permanent  pasture,  grubbing  underwoods,  or  felling,  cutting, 
lopping  or  injuring  trees,  or  regulating  the  burning  of  heather." 
This  alteration  of  the  law  appears  just  and  reasonable,  for  while 
on  the  one  hand  the  recovery  of  no  more  than  the  actual  damage 
Buffered  meets  the  case  of  the  breach  of  ordinary  covenants  such 
as  those  relating  to  everyday  cultivation  and  sale  of  produce,  yet, 
on  the  other  hand,  where  it  is  impossible  to  estimate  the  damage 
suffered  by  a  breach  of  a  covenant,  such  as  would  be  the  case  if 
in  breach  of  a  covenant  not  to  break  up  rich  pasture  lands  like 
the  Leicestershire  and  Northamptonshire  pastures,  a  tenant  was 
to  break  them  up,  it  is  right  and  proper  that  he  should  be 
penalised  for  doing  so. 

The  Market  Qcurdeners^  Compensation  Act,  1895. — The  only 
alteration  that  the  new  Act  makes  in  this  Act  is  to  repeal  the 
paragraphs  numbered  (2)  and  (3)  in  the  3rd  section,  and  in  lieu 
of  them  to  substitute  item  (27)  of  the  Ist  Schedule  to  the  new 
Act.     This  item  is  split  up  into  five  sub-divisions,  of  which  (i) 


Digiti 


zed  by  Google 


490  The  Agricultural  Holdings  Adj  1900. 

(ii)  (iii)  and  (v)  are  exactly  the  same  as  the  corresponding  snb- 
diTisions  of  sec.  (3)  of  the  1895  Act — but  the  new  sab-division 
(iv)  runs  ^'  Planting  of  asparagus,  rhubarb  and  other  vegetable 
crops  which  continue  productive  for  two  or  more  years,"  instead 
of,  as  in  the  old  sub-division  (iv)  "  Planting  of  asparagus  and 
other  vegetable  crops." 

CommenceTnent  of  tlie  Act — The  Agricultural  Holdings  Act, 
1900,  is  to  come  into  operation  on  January  1,  1901 ;  and  as 
regards  any  improvement  made  before  that  date  the  compen- 
sation payable  for  it  is  to  be  the  same  as  could  have  been 
claimed  if  the  new  Act  had  not  been  passed,  but  is  to  be 
ascertained  in  the  manner  provided  by  the  new  Act. 

S.  B.  L.  Drcce. 

Lincoln  0  Inn. 


APPENDIX.    PAET  L 

THE  AGRICULTURAL  HOLDINGS  (ENGLAND) 
ACT  1883,  SO  FAR  AS  NOW  OPERATIVE,  AS 
AMENDED  BY  THE  AGRICULTURAL  HOLD- 
INGS ACT  1900. 

[Hote, — The  provisions  of  the  new  Act  are  printed  in  italics.] 

PART  L 

Improvements. 

Sec.  1  of  the  1883  Act  is  repealed  and  the  following  subsection  of 
section  1  of  the  new  Act  is  substituted  for  it,  viz. : — 

1.  (1.)  Where  a  tenant  lias  made  on  his  holding  any  improve^ 
ment  comprised  in  the  First  Schedule  to  this  Act  Its  shally  subject 
as  in  the  Agricultural  Holdings  (England)  Act^  1883  (in  this  Act 
re/erred  to  as  tl^e  principal  Act)  and  in  this  Act  mentioned,  be  eniitled^ 
oA  Uie  determinaiion  of  a  tenancy ,  on  quitting  his  holding  to  obtain 
from  the  landlord  ew  compensation  under  the  said  Acts  for  tlie  t7»- 
provement  such  sum  as  fairly  represents  the  value  of  the  improvement 
to  an  incoming  tenant.  Provided  always,  that  in  estimating  the 
value  of  any  such  improvement  there  shall  not  be  taken  into  {zccount^ 
as  part  of  the  improvement  made  by  the  tenant,  what  is  justly  due  to 
the  inherent  capabilities  of  the  soil. 

Section  2  relates  to  improvements  executed  before  the  com- 
mencement of  the  Act  of  1883,  and  therefore  need  not  bo  set 
forth. 
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A&  TO  iMPBOyKMBHTB  BZSOUTBD  AFTBB  THB  COHMENOEMBNT 

OF  Act. 

3.  Compensation  nnder  this  Act  shall  not  be  payable  in 
respect  of  any  improvement  mentioned  in  the  first  part  of  the  First 
Schedule  to  the  Act  of  1900,  and  executed  after  the  commencement 
of  this  Act,  unless  the  landlord,  or  his  agent  duly  authorised  in  that 
behalf,  has,  previously  to  the  execution  of  the  improvement  and 
after  the  passing  of  this  Act,  consented  in  writing  to  the  making  of 
such  improvement,  and  any  such  consent  may  be  given  by  the  land- 
lord unconditionally,  or  upon  such  terms  as  to  compensation,  or 
otherwise,  as  may  be  agreed  upon  between  the  landlord  and  the 
tenant,  and  in  the  event  of  any  agreement  being  made  between  the 
landlord  and  the  tenant,  any  compensation  payable  thereunder  shall 
be  deemed  to  be  substituted  for  compensation  under  this  Act. 

4.  Compensation  under  this  Act  shall  not  be  payable  in  respect  of 
any  improvement  mentioned  in  the  second  part  of  the  First  Schedule 
to  the  Act  of  1900,  and  executed  after  the  commencement  of  this 
Acty  unless  the  tenant  has,  not  more  than  three  months  and  not 
less  than  two  months  before  beginning  to  execute  such  improvement, 
given  to  the  landlord,  or  his  agent  duly  authorised  in  that  behalf, 
notice  in  writing  of  his  intention  so  to  do,  and  of  the  manner  in 
which  he  proposes  to  do  the  intended  work,  and  upon  such  notice 
being  given,  the  landlord  and  tenant  may  agree  on  the  terms  as  to 
compensation  or  otherwise  on  which  the  improvement  is  to  be 
executed,  and  in  the  event  of  any  such  agreement  being  made,  any 
oompensation  payable  thereunder  shall  be  deemed  to  be  substituted 
for  compensation  under  this  Act,  or  the  landlord  may,  unless  the 
notice  of  the  tenant  is  previously  withdrawn,  undertake  to  execute 
the  improvement  himself,  and  may  execute  the  same  in  any  reason- 
able and  proper  manner  which  he  thinks  fit,  and  charge  the  tenant 
with  a  sum  not  exceeding  five  pounds  per  centum  per  annum  on  the 
outlay  incurred  in  executing  the  improvement.,  or  not  exceeding 
soch  annual  sum  payable  for  a  period  of  twenty-five  years  as  will 
repay  such  outlay  in  the  said  period,  with  interest  at  the  rate  of 
three  per  centum  per  annum,  such  annual  sum  to  be  recoverable  as 
rent.  In  default  of  any  such  agreement  or  undertaking,  and  also 
in  the  event  of  the  landlord  failing  to  comply  with  his  undertaking 
within  a  reasonable  time,  the  tenant  may  execute  the  improvement 
himself,  and  shall  in  respect  thereof  be  entitled  to  compensation 
nnder  this  Act 

The  landlord  and  tenant  may,  if  they  think  fit,  dispense  with 
any  notice  under  this  section,  and  come  to  an  agreement  in  a  lease 
or  otherwise  between  themselves  in  the  same  manner  and  of  the 
fiame  validity  as  if  such  notice  had  been  given. 

6«  Where,  in  the  case  of  a  tenancy  under  a  contract  of  tenancy 
cmrrakt  at  the  commencement  of  this  Act,  any  aereement  in  writing  or 
enstom,  or  the  Agricultural  Holdings  (England)  Act,  1875,  provides 
specific  compensation  for  any  improvement  comprised  in  the  First 
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Schedule  to  the  Act  of  1900  compensation  in  respect  of  such  im- 
provement, although  executed  after  the  commencement  of  this  Act, 
shall  be  payable  in  pursuance  of  such  agreement,  custom,  or  Act  of 
Parliament,  and  shall  be  deemed  to  be  substituted  for  compensation 
under  this  Act. 

Where  in  the  case  of  a  tenancy  under  a  contract  of  tenancy  be- 
*ginning  after  the  commencement  of  this  Act,  any  particular  agree- 
ment in  writing  secures  to  the  tenant  for  any  improvement 
mentioned,  in  the  third  part  of  the  First  Schedule  to  the  Act  of  1900^ 
and  executed  after  the  commencement  of  this  Act,  fair  and  reason- 
able compensation,  having  regard  to  the  circumstances  existing  at  the 
time  of  making  such  agreement,  then  in  such  case  the  compensation 
in  respect  of  such  improvement  shall  be  payable  in  pursuance  of 
the  particular  agreement,  and  shall  be  deemed  to  be  substituted  for 
compensation  under  this  Act. 

The  last  preceding  provision  of  this  section  relating  to  a  par- 
ticular agreement  shall  apply  in  the  case  of  a  tenancy  under  a 
contract  of  tenancy  current  at  the  commencement  of  this  Act  in 
respect  of  an  improvement  mentioned  in  the  third  part  of  the  First 
Schedule  to  the  Act  of  1900,  specific  compensation  for  which  ia  not 
provided  by  any  agreement  in  writing,  or  custom,  or  the  Agricultural 
Holdings  Act,  1875. 

Sections  6  to  16  inclusive,  comprising  Regulations  as  to  Com- 
pensation FOR  Improvements,  and  as  to  Procedure,  are  repealed, 
and  the  following  substituted  for  them  : — 

1.  (3 .)  In  tlie  ascertainment  of  the  amount  of  the  compenstUion 
payable  to  a  tenant  tender  the  principal  Act  or  this  Act  there  sImU  be 
taken  into  accotmt  any  benefit  which  the  landlord  lias  given  or 
aUoioed  to  tJte  tenant  in  consideration  of  the  tenant  executing  the  im- 
provement. 

(4.)  In  t?ie  ascertainment  of  the  amount  of  the  compensation  payable 
to  a  tenant  in  respect  of  manures  as  defined  by  this  Act,  there  shall 
be  taken  into  account  the  value  of  the  manure  required  by  the  contraci 
of  tenancy  or  by  custom  to  be  return^  to  the  holding  in  respect  of 
any  crops  sold  off  or  removed  from  the  holding  within  tlu  last 
two  years  of  the  tenancy  or  other  less  time  for  which  the  tenancy  has 
endwred,  not  eooceeding  the  value  of  the  manure  which  would  have  been 
produced  by  the  consumption  on  the  holding  of  the  crops  so  sold  of  or 
removed, 

2.  (1.)  If  a  tenant  claims  to  be  entitled  to  compensation^  whether 
under  the  principal  Act  or  this  Act,  or  under  custom,  agreement,  or 
otherwise  in  re^ct  of  any  improvement  comprised  in  tJie  First 
Schedule  to  this  Act,  cmd  if  the  landlord  and  tenarU  faU  to  agree  as 
to  the  amount  and  time  and  mode  of  payment  of  such  compensation, 
the  difference  shall  be  settled  by  arbitration  in  accordance  with  the 
provisions,  if  any,  in  that  behalf  in  any  agreement  between  landlord 
and  tenant,  and  in  defandt  ofamd  suhject  to  any  such  provisions  by 
arbitration  under  this  Act  in  accordance  toith  the  provisions  set  out 
%n  the  Second  Schedule  to  this  Act. 
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(S.)  Any  claim  by  a  tenant  for  compensation  under  the  principal 
Act  or  this  Act  in  respect  of  any  improvement  comprised  in  the  First 
Schedule  to  this  Act  shall  not  he  made  after  the  determination  of  the 
tenancy.  Provided  that  where  the  claim  relates  to  an  improvement 
executed  after  the  determination  of  the  tenancy ,  but  while  the  tenant 
lawfully  remains  in  occupation  of  part  of  the  holding,  the  claim  may 
be  made  cU  any  time  before  the  tenaiU  quits  that  part, 

(3.)  Where  any  claim  by  a  tenant  for  compensation  in  respect  of 
any  improvement  comprised  in  the  First  Schedule  to  this  Act  is 
referred  to  arbitration,  and  any  sum  is  claimed  to  be  due  to  the  tenant 
from  the  landlord  in  respect  of  any  breach  of  contract  or  otherwise  in 
respect  of  the  holding,  or  to  the  landlord  from  the  tenant  in  respect  of 
any  waste  wrongfully  committed  or  permitted  by  the  tenant,  or  in 
respect  of  breach  of  contract  or  otherwise  in  respect  of  the  holding,  the 
party  claiming  such  sum  may,  if  he  thinJcs  fit,  by  written  notice  to 
the  other  pa/rty  given  by  registered  letter  or  otherwise  not  later  than 
seven  days  after  the  appointment  of  the  arbitrator  or  arbitrators, 
require  that  the  arbitration  shall  extend  to  the  determination  of  the 
further  daim^  and  thereupon  the  provisions  of  this  section  unth  respect 
to  arbitration  sIicUl  apply  accordingly,  and  any  sum  awarded  to  be 
paid  by  a  landlord  or  tenant  shall  be  recoverable  in  manner  provided 
by  the  principal  Act  for  the  recovery  of  compensation, 

(4.)  Where  any  claim  which  is  referred  to  arbitration  relates  to 
an  improvement  executed  or  matter  arising  after  the  determination  of 
the  tenancy,  but  while  the  tenant  lawfully  remains  in  occupation  of 
part  of  the  holding,  the  arbitrator  may,  if  he  thinks  fit,  make  a  separate 
award  in  respect  of  such  claim. 

(5.)  An  arbitration  shall,  unless  the  parties  otherwise  agree,  be 
before  a  single  arbitrator, 

17.  In  any  case  provided  for  by  sections  three,  four,  or  five,  if 
compensation  is  claimed  under  this  Act,  such  compensation  as 
under  any  of  those  sections  is  to  be  deemed  to  be  substituted  for 
compensation  under  this  Act,  if  and  so  far  as  the  same  can,  con- 
sistently with  the  terms  of  the  agreement,  if  any,  be  ascertained 
by  the  referees  or  the  umpire,  shall  be  awarded  in  respect  of  any 
improvements  thereby  provided  for. 

Sees.  18  to  23  are  also  repealed,  and  in  lieu  of  the  last  section, 
which  related  to  appeals  to  a  county  court,  the  following  subsection 
of  section  2  of  the  new  Act  is  substituted  : — 

(6.)  If  in  any  arbitration  under  this  Act  the  arbitrator  states  a 
case  for  the  opinion  of  the  cotmty  court  on  any  question  of  law,  the 
opinion  of  the  court  on  am,y  question  so  stated  shall  be  final,  unless 
within  the  time  and  in  accoraance  with  the  conditions  prescribed  by 
rules  of  the  Supreme  Court  either  party  appeals  to  the  Court  of 
Appeal,  from  whose  decision  no  appeal  shaU  lie. 

And  the  following  subsection  of  section  2  is  the  substituted 
enactment  relative  to  persons  giving  false  evidence  : — 

(7.)  Any  person  who  wilfully  and  corruptly  gives  false  evidence 
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before  cm  arbUrator  or  umpire  in  cmy  arbitration  under  this  Act 
shall  be  guilty  of  perjwry^  amd  may  be  dealt  with^  prosecuted,  and 
jmnished  accordingly. 

The  following  subsection  of  section  2  is  new  : — 

(8.)  Subject  to  am/y  yromnon  contained  in  any  agreement  between 
landlord  and  tenant  tlie  Arbitration  Act^  1889,  shall  not  apply  to 
amy  arbitrcUion  to  which  tins  Act  applies. 

24.  Where  any  money  agreed  or  awarded  to  be  paid  for  com- 
pensation, costs,  or  otherwise,  is  not  paid  within  fourteen  days 
after  the  time  when  it  is  agreed  or  awarded  to  be  paid,  it  shall 
be  recoverable,  upon  order  made  by  the  judge  of  the  county  coart» 
as  money  ordered  by  a  county  court  under  its  ordinary  jurudictioii 
to  be  paid  is  recoverable. 

Sec.  25,  which  contains  provisions  for  the  appointment  of 
guardian,  in  cases  where  a  landlord  or  tenant  is  an  infant  or  of 
unsound  mind,  not  so  found  by  inquisition  ;  and  sec.  26,  which 
contains  provisions  respecting  married  women,  are  not  altered,  but 
do  not  appear  to  be  of  sufficient  general  importance  to  be  set  forth 
at  length. 

27.  The  costs  of  proceedings -in  the  county  court  under  this  Act 
shall  be  in  the  discretion  of  the  court. 

The  Lord  Chancellor  may  from  time  to  time  prescribe  a  scale  of 
costs  for  those  proceedings,  and  of  costs  to  be  taxed  by  the  registrar 
of  the  court. 

28.  Any  notice,  request,  demand,  or  other  instrument  under  this 
Act  may  be  served  on  the  person  to  whom  it  is  to  be  given,  either 
personally  or  by  leaving  it  for  him  at  his  last  known  place  of  abode 
in  England,  or  by  sending  it  through  the  post  in  a  registered  letter 
addressed  to  him  there  ;  and  if  so  sent  by  post  it  shall  be  deemed 
to  have  been  served  at  the  time  when  the  letter  containing  it 
would  be  delivered  in  ordinary  course ;  and  in  order  to  prove 
service  by  letter  it  shall  be  sufficient  to  prove  that  the  letter  was 
properly  addressed  and  posted,  and  that  it  contained  the  notice, 
request,  demand,  or  other  instrument  to  be  served. 

Charge  op  Tenant's  Compensation. 

Sections  29,  30,  31,  and  32  are  not  altered,  except  that  the 
Board  of  Agriculture  is  substituted  for  the  County  Court  as  the 
authority  from  whom  the  charges  to  which  the  sections  relate  may 
be  obtained,  and  except  by  the  following  subsections  of  section  3  of 
the  new  Act,  viz. : — 

(2.)  Where  a  charge  may  be  made  under  the  principal  A^  or  this 
Act/or  compensation,  the  person  making  the  award  shall,  at  the  re- 
quest  and  cost  of  the  party  enticed  to  obtain  the  charge,  certify  the 
amount  to  be  charged  and  the  term,  for  tohich  the  chanrge  may  properly 
be  made,  liaving  regard  to  the  time  at  which  each  improvement  in 
respect  of  which  compensation  is  awarded  is  to  be  deemed  to  he 
exhausted. 
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(3.)  SecUona  twenty-nine^  thirty^  <md  thirty-one  of  the  principal 
Act  skaU  apply  to  a/ay  money  paid  by  or  due  from  a  Icmdlord  to  a 
tenant  as  amipeneaUon  for  a/ny  improvement  comprised  in  the  First 
Schedule  to  this  Act,  whether  the  compensation  be  claimed  under  tfiis 
Act  or  under  custom  or  agreement  or  otherwise. 

(4.)  A  charge  made  by  the  Board  of  Agriculture  pu/retuint  to  this 
section  shall  be  a  Umd  charge  within  the  meaning  of  the  Land 
Changes  Registration  and  Searches  Act  1888,  and  may  be  registered 
accordingly. 

Notice  to  Quit. 

33.  Where  a  half  year's  notice,  expiring  with  a  year  of  tenancy, 
is  by  law  necessary  and  sufficient  for  determination  of  a  tenancy 
from  year  to  year,  iti  the  case  of  any  such  tenancy  under  a  contract 
of  tenancy  made  either  before  or  after  the  commencement  of  this 
Act,  a  year's  notice  so  expiring  shall  by  virtue  of  this  Act  be 
necessaiy  and  sufficient  for  the  same,  unless  the  landlord  and  tenant 
of  the  holding,  by  writing  under  their  hands,  agree  that  this  section 
shall  not  apply,  in  which  case  a  half  year's  notice  shall  continue  to 
be  sufficient ;  but  nothing  in  this  section  shall  extend  to  a  case 
where  the  tenant  is  adjudged  bankrupt,  or  has  filed  a  petition  for 
a  composition  or  arrangement  with  his  creditors. 

Fixtures. 

34.  Where  after  the  commencement  of  this  Act  a  tenant  affixes  to 
his  holding  or  acquires  any  engine,  machinery,  fencing,  or  other  fix- 
ture, or  erects  or  acquires  any  building  for  which  he  is  not  under  this 
Act  or  otherwise  entitled  to  compensation,  and  which  is  not  so  affixed 
or  erected,  or  acquired  in  pursuance  of  some  obligation  in  that  behalf 
or  instead  of  some  fixture  or  building  belonging  to  the  landlord, 
then  such  fixture  or  building  shall  be  the  property  of  and  be  re- 
movable by  the  tenant  before  or  within  a  reasonable  time  after  the 
termination  of  the  tenancy. 
Provided  as  follows  : — 

1.  Before  the  removal  of  any  fixture  or  building  the  tenant 

shall  pay  all  rent  owing  by  him,  and  shaU  perform  or 
satisfy  all  other  his  obligations  to  the  landlord  in  respect 
to  the  holding  : 

2.  In  the  removal  of  any  fixture  or  building  the  tenant  shall 

not  do  any  avoidable  damage  to  any  other  building  or 
other  part  of  the  holding  : 

3.  Immediately  after  the  removal  of  any  fixture  or  building 

the  tenant  shall  make  good  all  damage  occasioned  to  any 
other  building  or  other  part  of  tibie  holding  by  the 
removal: 
4:;  The  tenant  shall  not  remove  any  fixture  or  building 
without  giving  one  month's  previous  notice  in  writing 
to  the  landlord  of  the  intention  of  the  tenant  to 
remove  it : 
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5.  At  any  time  before  the  expiration  of  the  notice  of  removal 
the  landlord,  by  notice  in  writing  given  by  him  to  the 
tenant,  may  elect  to  purchase  any  fixture  or  buildings 
comprised  in  the  notice  of  removal,  and  any  fixture  or 
building  thus  elected  to  be  purchased  shall  be  left  by  the 
tenant,  and  shall  become  the  property  of  the  landlord, 
who  shall  pay  the  tenant  the  fair  value  thereof  to  an  in- 
coming tenant  of  the  holding ;  and  any  difference  as  to 
the  value  shall  be  settled  by  a  reference  under  this  Act, 
as  in  case  of  compensation  (but  without  appeal). 
Sections  35  to  39  of  the  1883  Act  relating  to  Crown,  Duchy, 
Ecclesiastical,  and  Charity  Lands  remain  unaltered  except  that  the 
Board  of  Agriculture  is  substituted  for  the  County  Court  as  the 
authority  by  whom  a  charge  on  the  holding  for  moneys  paid  by  the 
Governors  of  Queen  Anne's  Bounty  in  respect  of  an  improvement 
may  be  made. 

Resumption  for  Improvements,  and  Miscellaneous. 

41.  Where  on  a  tenancy  from  year  to  year  a  notice  to  quit  is 
given  by  the  landlord  with  a  view  to  the  use  of  land  for  any  of  the 
following  purposes : 

The  erection  of  farm  labourers*  cottages  or  other  houses,  with  or 

without  gardens ; 
The  providing  of  gardens  for  existing  farm  labourers'  cottages  or 

other  houses  ; 
The  allotment  for  labourers  of  land  for  gardens  or  other  pur- 
poses ; 
The  planting  of  trees  ; 

The  opening  or  working  of  any  coal,  ironstone,  limestone,  or 
othar  mineral,  or  of  a  stone  quarry,  clay,  sand,  or  gravel  pit, 
or  the  construction  of  any  works  or  buildings  to  be  used  in 
connexion  therewith  ; 
The  obtaining  of  brick  earth,  gravel,  or  sand  ; 
The  making  of  a  watercourse  or  reservoir  ; 

The  making  of  any  road,  railway,  tramroad,  siding,  canal,   or 

basin,  or  any  wharf,  pier,  or  other  work  connected  therewith  ; 

and  the  notice  to  quit  so  states,  then  it  shall,  by  virtue  of  this  Act, 

be  no  objection  to  the  notice  that  it  relates  to  part  only  of  the 

holding. 

In  every  such  case  the  provisions  of  this  Act  respecting  compen- 
sation shall  apply  as  on  determination  of  a  tenancy  in  respect  of  an 
entire  holding. 

The  tenant  shall  also  be  entitled  to  a  proportionate  reduction  of 
rent  in  respect  of  the  land  comprised  in  the  notice  to  quit,  and  in 
respect  of  any  depreciation  of  the  value  to  him  of  the  residue  of  the 
holding,  caused  by  the  withdrawal  of  that  land  from  the  holding  or 
by  the  use  to  be  made  thereof,  and  the  amount  of  that  reduction 
shall  be  ascertained  by  agreement  or  settled  by  a  reference  under 
this  Act,  as  in  case  of  compensation  (but  without  appeal). 

The  tenant  shall  further  be  entitled,  at  any  time  wilihin  twenty- 
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eight  days  after  service  of  the  notice  to  quit,  to  serve  on  the  land- 
lord a  notice  in  writing  to  the  effect  that  he  (the  tenant)  accepts 
the  same  as  a  notice  to  quit  the  entire  holding,  to  take  effect  at  the 
expiration  of  the  then  current  year  of  tenancy  ;  and  the  notice  to 
quit  shall  have  effect  accordingly. 

42.  Subject  to  the  provisions  of  this  Act  in  relation  to  Crown, 
duchy,  ecclesiastical,  and  charity  lands,  a  landlord,  whatever  may 
be  his  estate  or  interest  in  his  holding,  may  give  any  consent,  make 
any  agreement,  or  do  or  have  done  to  him  any  act  in  relation  to  im- 
provements in  respect  of  which  compensation  is  payable  under  this 
Act  which  he  might  give,  or  make,  or  do,  or  have  done  to  him  if 
he  were  in  the  case  of  an  estate  of  inheritance  owner  thereof  in 
fee,  and  in  the  case  of  a  leasehold  possessed  of  the  whole  estate  in 
the  leasehold. 

43.  When,  by  any  Act  of  Parliament,  deed,  or  other  instrument, 
a  lease  of  a  holding  is  authorised  to  be  made,  provided  that  the  best 
rent,  or  reservation  in  the  nature  of  rent,  is  by  such  lease  reserved, 
then,  whenever  any  lease  of  a  holding  is,  under  such  authority,  made 
to  the  tenant  of  the  same,  it  shall  not  be  necessary,  in  estimating 
such  rent  or  reservation,  to  take  into  account  against  the  tenant 
the  increase  (if  any)  in  the  value  of  sach  holding  arising  from  any 
improvements  made  or  paid  for  by  him  on  such  holding. 


PART  II. 

Distress. 

44.  After  the  commencement  of  this  Act  it  shall  not  be  lawful 
for  any  landlord  entitled  to  the  rent  of  any  holding  to  which  this 
Act  applies  to  distrain  for  rent,  which  became  due  in  respect  of  such 
holding,  more  than  one  year  before  the  making  of  such  distress, 
except  in  the  case  of  arrears  of  rent  in  respect  of  a  holding  to  which 
this  Act  applies  existing  at  the  time  of  the  passing  of  this  Act, 
which  arrears  shall  be  recoverable  by  distress  up  to  the  first  day  of 
January  1885  to  the  same  extent  as  if  this  Act  had  not  passed. 

Provided  that  where  it  appears  that  according  to  the  ordinary 
course  of  dealing  between  the  landlord  and  tenant  of  a  holding 
the  payment  of  the  rent  of  such  holding  has  been  allowed  to  be 
deferred  until  the  expiration  of  a  quarter  of  a  year  or  half  a  year 
after  the  date  at  which  such  rent  legally  became  due,  then  for 
the  purpose  of  this  section  the  rent  of  such  holding  shall  be  deemed 
to  have  become  due  at  the  expiration  of  such  quarter  or  half  year 
as  aforesaid,  as  the  case  may  be,  and  not  at  the  date  at  which  it 
legally  became  due. 

46.  Where  live  stock  belonging  to  another  person  has  been  taken 
in  by  the  tenant  of  a  holding  to  which  this  Act  applies  to  be  fed  at 
a  fair  price  agreed  to  be  paid  for  such  feeding  by  the  owner  of  such 
stock  to  the  tenant,  such  stock  shall  not  be  distrained  by  the  land- 
lord for  rent  where  there  is  other  sufficient  distress  to  be  found) 
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and  if  so  distrained  by  reason  of  other  sufficient  distress  not  being 
found,  there  shall  not  be  recovered  1)7  such  distress  a  sum  exceeding 
the  amount  of  the  price  so  agreed  to  be  paid  for  the  feeding,  or  if 
any  part  of  such  price  has  been  paid  exce^ing  the  amount  remain- 
ing unpaid,  and  it  shall  be  lawful  for  the  owner  of  such  stock,  at 
any  time  before  it  is  sold,  to  redeem  such  stock  by  paying  to  the 
distrainer  a  sum  equal  to  such  price  as  aforesaid,  and  any  payment 
so  made  to  the  distrainer  shall  be  in  full  discharge  as  against  the 
tenant  of  any  sum  of  the  like  amount  which  would  be  otherwise 
due  from  the  owner  of  the  stock  to  the  tenant  in  respect  of  the 
price  of  feeding  :  Provided  always,  that  so  long  as  any  portion  of 
such  live  stock  shall  remain  on  the  said  holding  the  right  to  distrain 
such  portion  shall  continue  to  the  full  extent  of  the  price  originally 
agreed  to  be  paid  for  the  feeding  of  the  whole  of  such  live  stock, 
or  if  part  of  such  price  has  been  bon&  fide  paid  to  the  tenant  under 
the  agreement,  then  to  the  full  extent  of  the  price  then  remaining 
unpaid. 

Agricultural  or  other  machinery  which  is  the  bon&  fide  property 
of  a  person  other  than  the  tenant,  and  is  on  the  premises  of  the 
tenant  under  a  bond,  fide  agreement  with  him  for  the  hire  or  use 
thereof  in  the  conduct  of  his  business,  and  live  stock  of  all  kinds 
which  is  the  bond,  fide  property  of  a  person  other  than  the  tenant^ 
and  is  on  the  premises  of  the  tenant  solely  for  breeding  purposes, 
shall  not  be  distrained  for  rent  in  arrear. 

46.  Where  any  dispute  arises — 

(a)  in  respect  of  any  distress  having  been  levied  contrary  to  the 
pro^d8ions  of  this  Act ;  or 

(6)  as  to  the  ownership  of  any  live  stock  distrained,  or  as  to  the 
price  to  be  paid  for  the  feeding  of  such  stock  ;  or 

(c)  as  to  any  other  matter  or  thing  relating  to  a  distress  on  a 
holding  to  which  this  Act  applies  : 
such  dispute  may  be  heard  and  determined  by  the  county  court  or 
by  a  court  of  summary  jurisdiction,  and  any  such  county  court  or 
court  of  summary  jurisdiction,  may  make  an  order  for  restoration 
of  any  live  stock  or  things  unlawfully  distrained,  or  may  declare 
the  price  agreed  to  be  paid  in  the  case  where  the  price  of  the  feeding 
is  required  to  be  ascertained,  or  may  make  any  other  order  which 
justice  requires  :  any  such  dispute  as  mentioned  in  this  section  shall 
be  deemed  to  be  a  matter  in  which  a  court  of  summary  jurisdiction 
has  authority  by  law  to  make  an  order  on  complaint  in  pursuance 
of  the  Summary  Jurisdiction  Acts ;  but  any  person  aggrieved  by 
any  decision  of  such  court  of  summary  jurisdiction  under  this 
section  may,  on  giving  such  security  to  the  other  party  as  the  court 
may  think  just,  appeal  to  a  court  of  general  or  quarter  sessions. 

47.  Where  the  compensation  due  under  this  Act,  or  under  any 
custom  or  contract,  to  a  tenant  has  been  ascertained  before  the 
landlord  distrains  for  rent  due,  the  amount  of  such  compensation 
may  be  set  off  against  the  rent  due,  and  the  landlord  shall  not  be- 
entitled  to  distrain  for  more  than  the  balance. 
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48.  An  order  of  the  county  court  or  of  a  court  of  summary 
jarigdiction  under  this  Act  shidl  not  be  quashed  for  want  of  form, 
or  be  removed  by  certiorari  or  otherwise  into  any  atperior  court 

Sections  49  to  62  and  the  second  Schedule  relating  to  the  same 
subject  were  repealed  by  the  Law  of  Distress  Amendment  Act,  1888, 
which  in  effect  extended  the  provisions  contained  in  them  to  all 
classes  of  holdings. 


PART  III. 
General  Provisions. 

Section  03  prescribed  the  date  of  the  commencement  of  the  Act. 

54.  Nothing  in  this  Act  shall  apply  to  a  holding  that  is  not 
either  wholly  agricultural  or  wholly  pastoral,  or  in  part  agricultural, 
and  as  to  the  residue  pastoral,  or  in  whole  or  in  part  cultivated  as  a 
market  garden,  or  to  any  holding  let  to  the  tenant  during  his  con- 
tinuance in  any  office,  appointment,  or  employment  held  under  the 
landlord. 

65.  Any  contract,  agreement,  or  covenant  made  by  a  tenant,  by 
virtue  of  which  he  is  deprived  of  his  right  to  claim  compensation 
under  this  Act  in  respect  of  any  improvement  mentioned  in  the  First 
Schedule  to  the  Act  of  1900  (except  an  agreement  providing  such 
compensation  as  is  by  this  Act  permitted  to  be  substituted  for  com- 
pensation under  this  Act),  shall,  so  far  as  it  deprives  him  of  such 
right,  be  void  both  at  law  and  in  equity. 

56.  Where  an  incoming  tenant  has,  with  the  consent  in  writing 
of  his  landlord,  paid  to  an  outgoing  tenant  any  compensation  payable 
under  or  in  pursuance  of  this  Act  in  respect  of  the  whole  or  part 
of  any  improvement,  such  incoming  tenant  shall  be  entitled  on 
quitting  the  holding  to  claim  compensation  in  respect  of  such  im- 
provement or  part  in  like  manner,  if  at  all,  as  the  outgoing  tenant 
would  have  been  entitled  if  he  had  remained  tenant  of  the  holding, 
and  quitted  the  holding  at  the  time  at  which  the  incoming  tenant 
quits  the  same. 

Sec.  57  ia  repealed — it  provided  that  compensation  under  the 
Act  of  1883  was  to  be  exclusive,  but  now  under  sec.  1,  subsec.  (5) 
of  the  new  Act,  nothing  in  this  section  sludl  prejudice  the  right  of 
a  tenant  to  daim  any  compensation  to  which  lie  mai/  be  entitled 
.  under  custom,  agreement^  or  otherwise^  in  lieu  of  any  compensation 
provided  by  this  section, 

M.  A  tenant  who  has  remained  in  his  holding  during  a  change 
or  changes  of  tenancy  shall  not  thereafter  on  quitting  his  holding 
at  the  determination  of  a  tenancy  be  deprived  of  his  right  to  claim 
compensation  in  respect  of  improvements  by  reason  only  that  such 
improvements  were  made  during  a  former  tenancy  or  tenancies,  and 
not  during  the  tenancy  at  the  determination  of  which  he  is  quitting. 
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59.  Subject  as  in  this  section  mentioned,  a  tenant  shall  not  be 
entitled  to  compensation  in  respect  of  any  improvements,  other  than 
manures  as  defiikd  by  this  Act,  begun  by  him,  if  he  holds  from 
year  to  year,  within  one  year  before  he  quits  his  holding,  or  at  any 
time  after  he  has  given  or  received  final  notice  to  quit,  and,  if  he 
holds  as  a  lessee,  within  one  year  before  the  expiration  of  his  lease. 
A  final  notice  to  quit  means  a  notice  to  quit  which  has  not  been 
waived  or  withdrawn,  but  has  resulted  in  the  tenant  quitting  his 
holding. 

The  foregoing  provisions  of  this  section  shall  not  apply  in  the 
case  of  any  such  improvement  as  aforesaid — 

(1.)  Where  a  tenant  from  year  to  year  has  begun  such  improve- 
ment during  the  last  year  of  his  tenancy,  and,  in  pursuance 
of  a  notice  to  quit  thereafter  given  by  the  landlord,  has 
quitted  his  holding  at  the  expiration  of  that  year  ;  and 
(2.)  Where  a  tenant,  whether  a  tenant  from  year  to  year  or  a 
lessee,  previously  to  beginning  any  such  improvement,  has 
served  notice  on  his  landlord  of  his  intention  to  begin  the 
same,  and  the  landlord  has  either  assented  or  has  fail^  for  a 
month  after  the  receipt  of  the  notice  to  object  to  the  making 
of  the  improvement. 

60.  Except  as  in  this  Act  expressed,  notliing  in  this  Act  shall 
take  away,  abridge,  or  prejudicially  aflfect  'any  power,  right,  or 
remedy  of  a  landlord,  tenant,  or  other  person  vested  in  or  exercisable 
by  him  by  virtue  of  any  other  Act  or  law,  or  under  any  custom  of 
the  country,  or  otherwise  in  respect  of  a  contract  of  tenancy  or 
other  contract,  or  of  any  improvements,  waste  emblements,  tillages, 
away-going  crops,  fixtures,  tax,  rate,  title  rentcharge,  rent^  or  other 
thing. 

61.  In  this  Act— 

"  Contract  of  tenancy  "  means  a  letting  of  or  agreement  for  the 
letting  land  for  a  term  of  years,  or  for  lives,  or  for  lives  and 
years,  or  from  year  to  year  : 

A  tenancy  from  year  to  year  under  a  contract  of  tenancy  current 
at  the  commencement  of  the  Act  shall  for  the  purposes  of 
this  Act  be  deemed  to  continue  to  be  a  tenancy  under  a 
contract  of  tenancy  current  at  the  commencement  of  this 
Act  until  the  first  day  on  which  either  the  landlord  or  tenant 
of  such  tenancy  could,  the  one  by  giving  notice  to  the  other 
immediately  after  the  commencement  of  this  Act,  cause  such 
tenancy  to  determine,  and  on  and  after  such  day  as  aforesaid 
shall  be  deemed  to  be  a  tenancy  under  a  contract  of  tenancy 
beginning  after  the  commencement  of  this  Act : 

**  Determination  of  tenancy  "  means  the  cesser  of  a  contract  of 
tenancy  by  reason  of  effluxion  of  time,  or  from  any  other 
cause  : 

''  Landlord ''  in  relation  to  a  holding  means  any  person  for  the 
time  being  entitled  to  receive  the  rents  and  profits  of  any 
holding  I 
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*< Tenant"  means  the  holder  of  land  under  a  landlord  for  a  term 
of  years,  or  for  lives,  or  for  lives  and  years,  or  from  year  to 
year : 

"Tenant"  includes  the  executors,  administrators,  assigns, 
legatee,  devisee,  or  next-of-kin,  husband,  guardian,  com- 
mittee of  the  estate  or  trustees  in  bankruptcy  of  a  tenant,  or 
any  person  deriving  title  from  a  tenant ;  and  the  right  to 
receive  compensation  in  respect  of  any  improvement  made 
by  a  tenant  shall  enure  to  the  benefit  of  such  executors, 
administrators,  assigns,  and  other  persons  as  aforesaid  : 

"  Holding  "  means  any  parcel  of  land  held  by  a  tenant : 

"Ck>ttnty  court,"  in  relation  to  a  holding,  means  the  county 
court  within  the  district  whereof  the  holding  or  the  larger 
part  thereof  is  situate  : 

"  Person  "  includes  a  body  of  persons  and  a  corporation  aggre* 
gate  or  sole : 

"  live  stock  "  includes  any  animal  capable  of  being  distrained. 

The  definition  of  ^* manures"  in  this  section  is  repealed  and  the 
following  substituted  for  it,  viz,  : — 

9.  (1.)  References  to  "manures"  in  the  principal  Act  and  this 
Act  shaU  be  construed  as  references  to  the  improvements  nvmnbered 
itoenti/'three,  twenty-four,  and  twenty-five  in  Part  III,  of  the  First 
Schedule  to  this  Act, 

The  designations  of  landlord  and  tenant  shall  continue  to  apply 
to  the  parties  until  the  conclusion  of  any  proceedings  taken  under 
or  in  pursuance  of  this  Act  in  respect  of  compensation  for  improve- 
ments, or  under  any  agreement  made  in  pursuance  of  this  Act. 

The  remaining  sections  62-64  of  the  1883  Act  need  not  be  cited, 
but  the  following  sections  of  the  new  Act,  which  contain  quite  new 
provisions,  must  be  : — 

6.  The  landlord  of  a  holding  or  any  person  autliorised  by  him 
fnay  at  all  reasoncbbh  times  enter  on  the  lidding ,  or  any  part  of  it, 
for  ike  purpose  of  viewing  the  state  of  the  holding. 

6.  Notwithsta/nding  any  provision  in  a  contract  of  tenancy 
making  the  tenant  liable  to  pay  a  higher  rent  or  other  liquidated 
damages  in  the  event  of  any  breach  or  nonfulfilment  of  a  covenant 
or  ccnditiony  a  landlord  shall  not  be  entitled  to  recover,  by  distress 
or  othenvise,  any  sum  in  consequence  of  any  breach  or  nonfuffilment 
of  any  such  covenant  or  condition  in  excess  of  the  damage  actually 
suffered  by  him  in  consequence  of  the  breach  or  nonfulfilment. 
J*rovided  that  this  section  shall  not  apply  to  any  covenant  or  con- 
dition against  breaking  up  permanent pastui-e,  grubbing  underwoods^ 
or  felling,  cutting,  lopjnng,  or  injuring  trees,  or  regulating  the 
burning  of  heather. 

7.  The  compensation  in  respect  of  an  improvement  made  before 
f/iis  Act  comes  into  operation  shall  be  such  (if  any)  as  cotdd  have  been 
claimed  if  this  Act  had  pot  been  passed,  but  shall  be  ascertained  in 
the  manner  provided  by  this  Act, 
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THE  FIRST  SCHEDULE  OF  THE  1888  Act  is  repealed,  and  tin 
FIRST  SCHEDULE  of  the  new  Act  substituted  for  it :  — 


PART  L 

JlCPBOTEHEirrS  TO  WHICH  COITSSNT  OF  LaJTBLOBD  IS  RhQUIBED. 

(1.)  Erection  or  enlargement  of  baildings. 

(2.)  Formation  of  silos. 

(3.)  Laying  down  of  ]>ermanent  pasture. 

(4.)  Making  and  planting  of  osier  beds. 

(5.)  Making  of  water  m^ows  or  works  of  irrigation. 

(QS  Making  of  gardens. 

(7.)  Making  or  improving  of  roads  or  bridges. 

(8.)  Making  or  improving  of  watercourses,  ponds,  wells,  or  reaervoin, 
or  of  works  for  the  application  of  water  power  or  for  supply  of  wmter  for 
agricultural  or  domestic  purposes. 

(9.)  Making  or  removal  of  permanent  fences. 
(10.)  Planting  of  hops. 
(11.)  Planting  of  orchards  or  fruit  bushes. 
(12.)  Protecting  young  fruit  tree$, 
(13.)  Reclaiming  of  waste  land. 
(14.)  Warping  or  weiring  of  land. 
(15.)  Embankments  and  sluic^  against  floods. 
(16.)  The  erection  ofwirevoork  in  hop  gardens, 

[N,B. — This  part  is  subject  as  to  market  gardens  to  the  provisions 
of  Fart  IIL] 


PART  n. 

JjfPROTEMENT  H?  RESrBCT  OF  WHICH  NOTICB  TO  LANDLORD  IB 

Reqtjibed. 
(17.)  Drainage. 

PART  in. 

Impkovements  /jv  respect  of  which  Consent  op  or  Notice  to 
Landlobd  is  not  Required. 

(18.)  Chalking  of  land. 

(19.)  Clay-burmng. 

(20.)  Claying  of  land,  or  spreading  hlaes  upon  land, 

(21.)  Liming  of  land. 

(22.)  Marling  of  land. 

(23.)  Application  to  land  of  purchased  artificial  or  other  pinchased 
manure. 

(24.)  Consumption  on  the  holding  by  cattle,  sheep,  or  pigs,  or  bg  horses 
other  than  those  regularly  employed  on  the  holding^  of  com,  cake,  or  otha* 
feeding-atufF  not  produced  on  the  holding. 

(25.)  Consumption  on  the  holding  by  cattle,  sheep,  or  pigs,  or  by  horses 
other  than  those  regularly  employed  on  the  holding,  of  com  proved  by  SOUS' 
factory  evidence  to  have  been  produced  and  consumed  on  the  holding. 

(20.)  Laying  down  temporary  pasture  with  clover,  grass,  lucerne^  saut- 
jam,  or  other  seeds  sown  more  than  tw^  years  prior  to  the  determination  <^ 
the  tenancy. 
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(27.)  In  the  case  of  a  holding  as  to  which  section  three  of  the  Market 
Gardeners'  Compensation  Act,  1896  (68  ^  69  Vict,,  c.  27)  applies-^ 

(«.)  Planting  qf  standard  or  other  fruit  trees  permanently  set  out ; 

(».)  Planting  of  fruit  hushes  permanently  set  out; 

(t».)  Planting  of  strawberry -plants  ; 

(iv.)  Planting  of  asparagus,  rhubarb,  and  other  vegetable  crops  which 

continue  prodtustive  for  two  or  more  years ; 
(».)  Erection  or  enlargement  of  buildings  for  the  purpose  of  the  trade  or 

business  of  a  market  gardener, 

APPENDIX,     PAET  II. 

[Note, — The  marginal  notes  are  printed  in  italics.] 

THE  AGRICULTURAL  HOLDINGS  ACT,    1900. 
[e3  <fe  64  Vict.  Ch.  60.] 

An  Act  to  ambnd  the  Law  relating  to  Agbicultural 
Holdings.    [8th  August  1900.] 

Bb  it  enacted  by  the  Queen's  most  Excellent  Majesty,  by  and  with 
the  advise  and  consent  of  the  Lords  Spiritual  and  Temporal,  and 
Commons,  in  this  present  Parliament  assemblejd,  and  by  the 
authority  of  the  same,  as  follows  : — 

1.    Right    of    tenant     to    compensation  for    improvements, 

(1^)  Where  a  tenant  has  made  on  his  holding  any  improvement 
comprised  in  the  First  Schedule  to  this  Act  he  shall,  subject  as  in 
the  Agricultural  Holdings  (England)  Act,  1883,  46  &  47  Vict. 
c.  61  (in  this  Act  referred  to  as  the  principal  Act),  and  in  this  Act 
mentioned,  be  entitled,  at  the  determination  of  a  tenancy,  on 
quitting  his  holding  to  obtain  from  the  landlord  as  compensation 
under  the  said  Acts  for  the  improvement  such  sum  as  fairly  repre- 
sents the  value  of  the  improvement  to  an  incoming  tenant.  Pro- 
vidfjd  always,  that  in  estimating  the  value  of  any  such  improvement 
there  shall  not  be  taken  into  account,  as  part  of  the  improvement 
made  by  the  tenant,  what  is  justly  due  to  the  inherent  capabilities 
of  the  soil. 

(2.)  References  in  the  principal  Act  to  the  First' Schedule  to 
that  Act  shall  be  construed  as  references  to  the  First  Schedule  to 
this  Act. 

(3.)  In  the  ascertainment  of  the  amount  of  the  compensation 
payable  to  a  tenant  under  the  principal  Act  or  this  Act  there  shall 
be  taken  into  account  any  benefit  which  the  landlord  has  given  or 
allowed  to  the  tenant  in  consideration  of  the  tenant  executing  the 
improvement. 

(4.)  In  the  ascertainment  of  the  amount  of  the  compensation 
payable  to  a  tenant  in  respect  of  manures  as  defined  by  this  Act, 
there  shall  be  taken  into  account  the  value  of  the  manure  required 
by  the  contract  of  tenancy  or  by  custom  to  be  returned  to  the 
holding  in  respect  of  any  crops  sold  off  or  removed  from  the  holding 
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within  the  last  two  years  of  the  tenancy  or  other  less  time  for 
which  the  tenancy  has  endured,  not  exceeding  the  value  of  the 
manure  which  would  have  been  produced  by  the  consumption  on 
the  holding  of  the  crops  so  sold  off  or  removed. 

(5.)  Nothing  in  this  section  shall  prejudice  the  right  of  a  tenant 
to  claim  any  compensation  to  which  he  may  be  entitled  under 
custom,  agreement,  or  otherwise,  in  lieu  of  any  compensation  pro- 
vided by  this  section. 

2.  Setdement  of  differences  by  arbitration. — (1.)  If  a  tenant  claims 
to  be  entitled  to  compensation,  whether  under  the  principal  Act  or 
this  Act,  or  under  custom,  agreement,  or  otherwise,  in  respect  of  any 
improvement  comprised  in  the  First  Schedule  to  this  Act,  and  if  the 
landlord  and  tenant  fail  to  agree  as  to  the  amount  and  time  and 
mode  of  payment  of  such  compensation,  the  difference  shall  be 
settled  by  arbitration  in  accordance  with  the  provisions,  if  any,  in 
that  behalf  in  any  agreement  between  landlord  and  tenant,  and  in 
default  of  and  subject  to  any  such  provisions  by  arbitration  under 
this  Act  in  accordance  with  the  provisions  set  out  in  the  Second 
Schedule  to  this  Act. 

(2.)  Any  claim  by  a  tenant  for  compensation  under  the  principal 
Act  or  this  Act  in  respect  of  any  improvement  comprised  in  the 
First  Schedule  to  this  Act  shall  not  be  made  after  the  determination 
of  the  tenancy.  Provided  that  where  the  claim  relates  to  an  improve- 
ment executed  after  the  determination  of  the  tenancy,  but  while  the 
tenant  lawfully  remains  in  occupation  of  part  of  the  holding,  the 
claim  may  be  made  at  any  time  before  the  tenant  quits  that  patrt. 

(3.)  Where  any  claim  by  a  tenant  for  compensation  in  respect 
of  any  improvement  comprised  in  the  First  Schedule  to  this  Act  is 
referred  to  arbitration,  and  any  sum  is  claimed  to  be  due  to  the 
tenant  from  the  landlord  in  respect  of  any  breach  of  contract  or 
otherwise  in  respect  of  the  holding,  or  to  the  landlord  from  the 
tenant  in  respect  of  any  waste  wrongfully  committed  or  permitted 
by  the  tenant,  or  in  respect  of  breach  of  contract  or  otherwise  in 
respect  of  the  holding,  the  party  claiming  such  sum  may,  if  he  thinks 
tit,  by  written  notice  to  the  other  party  given  by  registered  letter  or 
otherwise  not  later  than  seven  days  after  the  appointment  of  the 
arbitrator  or  arbitrators,  require  that  the  arbitration  shall  extend  to  the 
determination  of  the  further  claim,  and  thereupon  the  provisions  of 
this  section  with  respect  to  arbitration  shall  apply  accordingly  and 
any  sum  awarded  to  be  paid  by  a  landlord  or  tenant  shall  be 
recoverable  in  manner  provided  by  the  principal  Act  for  the 
recovery  of  compensation. 

(4.)  Where  any  claim  which  is  referred  to  arbitration  relates  to 
an  improvement  executed  or  matter  arising  after  the  determination 
of  the  tenancy,  but  while  the  tenant  lawfully  remains  in  occupation 
of  part  of  the  holding,  the  arbitrator  may,  if  he  thinks  fit,  make  a 
separate  award  in  respect  of  such  claim. 

(5.)  An  arbitration  shall,  unless  the  parties  otherwise  agree,  be 
before  a  single  arbitrator^ 
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(6.)  If  in  any  arbitration  under  this  Act  the  arbitrator  states  a 
case  for  the  opinion  of  the  county  court  on  any  question  of  law,  the 
opinion  of  the  court  on  any  question  so  stated  shall  be  final,  unless 
within  the  time  and  in  accordance  with  the  conditions  prescribed 
by  rules  of  the  Supreme  Court  either  party  appeals  to  the  Court  of 
Appeal,  from  whose  decision  no  appeal  shall  lie. 

(7.)  Any  person  who  wilfully  and  corruptly  gives  false  evidence 
before  an  arbitrator  or  umpire  in  any  arbitration  under  this  Act 
shall  be  guilty  of  perjury,  and  may  be  dealt  with,  prosecuted,  and 
punished  accordingly. 

(8.)  Subject  to  any  provision  contained  in  any  agreement 
between  landlord  and  tenant  the  Arbitration  Act,  1889  (52  &  53 
Vict.  c.  49),  shall  not  apply  to  any  arbitration  to  which  this  Act 
applies. 

3.  Land  charges. — (1.)  The  powers  of  the  county  court  under 
the  principal  Act  with  respect  to  charges  shall  be  exercised  by  the 
Board  of  Agriculture,  and  accordingly  the  Board  of  Agriculture 
shall  be  substituted  for  the  county  court  in  sections  twenty-nine, 
thirty,  thirty-one,  thirty-two,  and  thirty -nine  of  that  Act. 

(2.)  Where  a  charge  may  be  made  under  the  principal  Act  or 
this  Act  for  compensation,  the  person  making  the  award  shall,  at 
the  request  and  cost  of  the  party  entitled  to  obtain  the  charge, 
certify  the  amoiint  to  be  charged  and  the  term  for  which  the  charge 
may  properly  be  made,  having  regard  to  the  time  at  which  each 
improvement  in  respect  of  which  compensation  is  awarded  is  to  be 
deemed  to  be  exhausted. 

(3.)  Sections  twenty-nine,  thirty,  and  thirty-one  of  the  principal 
Act  shall  apply  to  any  money  paid  by  or  due  from  a  landlord  to  a 
tenant  as  compensation  for  any  improvement  comprised  in  the  First 
Schedule  to  this  Act,  whether  the  compensation  be  claimed  under 
this  Act  or  under  custom  or  agreement  or  otherwise. 

(4.)  A  charge  made  by  the  Board  of  Agriculture  pursuant  to 
this  section  shall  be  a  land  charge  within  the  meaning  of  the  Land 
Charges  Registration  and  Searches  Act,  1888  (51  tb  52  Vict.  c.  51), 
and  may  be  registered  accordingly.  This  subsection  shall  not  apply 
to  Scotland. 

4.  Fixtures  amd  buildings. — The  provisions  of  section  thirty-four 
of  the  principal  Act  shall  apply  to  a  fixture  or  building  acquired  by  a 
tenant  in  like  manner  as  they  apply  to  a  fixture  or  building  affixed 
or  erected  by  a  tenant. 

5.  Power  of  entry. — The  landlord  of  a  holding  or  any  person 
authorised  by  him  may  at  all  reasonable  times  enter  on  the  holding, 
or  any  part  of  it^  for  the  purpose  of  viewing  the  state  of  the 
holding. 

6.  Penal  rents  and  liquidated  damages, — Notwithstanding  any 
provision  in  a  contract  of  tenancy  making  the  tenant  liable  to  pay 
a  higher  rent  or  other  liquidated  damages  in  the  event  of  any  breach 
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or  nonfulfilment  of  a  covenant  or  condition,  a  landlord  shall  not  be 
entitled  to  recover,  by  distress  or  otherwise,  any  sum  in  consequence 
of  any  breach  or  nonfnlfilment  of  any  such  covenant  or  condition  in 
excess  of  the  damage  actually  suffered  by  him  in  consequence  of  the 
breach  or  nonfulfilment.  Provided  that  this  section  shall  not  apply 
to  any  covenant  or  condition  against  breaking  up  permanent  pasture, 
grubbing  underwoods,  or  felling,  cutting,  lopping,  or  injuring  trees, 
or  regulating  the  burning  of  heather. 

7.  Improvements  executed  before  Act  comes  into  operation, — The 
compensation  in  respect  of  an  improvement  made  before  this  Act 
comes  into  operation  shall  be  such  (if  any)  as  could  have  been  claimed 
if  this  Act  had  not  been  passed,  but  shall  be  ascertained  in  the 
manner  provided  by  this  Act. 

8«  Notice  of  termination  oftencunoy, — From  and  after  the  passing 
of  this  Act  notice  of  termination  of  tenancy  under  section  twenty- 
eight  of  the  Agricultural  Holdings  (Scotland)  Act,  1883  (46  &  47 
Vict.  c.  62),  may  be  given  in  the  same  manner  as  a  notice  of  removal 
under  section  six  of  the  Removal  Terms  (Scotland)  Act,  1886  (49  A 
50  Vict.  c.  50). 

9.  Interpretation, — (1.)  References  to  "  manures  "  in  the  principal 
Act  and  this  Act  shall  be  construed  as  references  to  the  improve- 
ments, numbered  twenty-three,  twenty-four,  and  twenty-five  in 
Part  III.  of  the  First  Schedule  to  this  Act. 

(2.)  This  Act  shall  be  construed  as  one  with  the  principal  Act. 

10.  Application  to  Scotland, — In  the  application  of  this  Act  to 
Scotland — 

(1.)  References  to  the  principal  Act  and  to  sections  twenty- 
nine,  thirty,  thirty-two,  and  thirty-four  thereof  shall  be 
construed  as  references  to  the  Agricultural  Holdings 
(Scotland)  Act,  1883  (46  &  47  Vict.  c.  92),  and  to  sections 
twenty-four,  twenty-five,  twenty-six,  and  thirty  thereof  re- 
spectively. References  to  sections  thirty-one  and  thirty-nine 
of  the  principal  Act  shall  not  apply  : 

(2.)  A  reference  to  the  Arbitration  Act,  1889,  shall  be  con- 
strued as  a  reference  to  the  Arbitration  (Scotland)  Act, 
1894  (57  &  58  Vict.  c.  IB),  and  a  reference  to  the  Market 
Gardeners'  Compensation  Act,  1895,  shall  be  construed  as 
a  reference  to  the  Market  Gardeners'  Compensation  (Scot- 
land) Act,  1897  (60  &  61  Vict.  c.  29) : 

(3.)  The  expression  "either  division  of  the  Court  of  Session  " 
shall  be  substituted  for  "Court  of  Appeal,"  "sheriff"  for 
"  county  court "  or  "  judge  of  a  county  court,"  "  auditor  of 
the  sheriff  court "  for  "  registrar  of  the  county  court,"  "  Act 
of  Sederunt  "  for  "  Rules  of  the  Supreme  Court,"  "arbiter  " 
and  "  arbiters  "  for  "  arbitrator  "  and  "  arbitrators,"  "  overs- 
man"  for  "umpire,"  "deterioration"  for  "waste"  and 
"  expenses  "  for  "  costs  "  : 
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(4.)  Any  award  or  agreement  as  to  oompensation,  and  any 
other  award  nnder  this  Act,  may  be  competently  recorded 
for  execution  in  the  books  of  council  and  session  or  sheriff 
court  books,  and  shall  be  enforceable  in  like  manner  as  a 
recorded  decree  arbitral. 

(5.)  Where  any  jurisdiction  committed  by  the  principal  Act 
or  this  Act  to  the  sheriff  is  exercised  by  the  sheriff- 
substitute  there  shall  be  no  appeal  to  the  sheriff. 

11.  Extent  of  Act, — ^This  Act  shall  not  extend  to  Ireland. 

12.  Repud, — ^The  enactments  specified  in  the  Third  Schedule  to 
this  Act  are  hereby  repealed  to  the  extent  mentioned  in  the  tliird 
column  of  that  schedule. 

13.  ComTneneemerU  of  Act, — This  Act  shall  come  into  operation 
on  the  first  day  of  January  one  thousand  nine  hundred  and  one. 

14.  Short  titles, — (1.)  This  Act  may  be  cited  as  the  Agri- 
cultural Holdings  Act,  1900. 

(2.)  The  Agricultural  Holdings  (England)  Act,  1883,  the 
Tenants*  Compensation  Act,  1890  (53  &  54  Vict.  c.  57),  the  Market 
Gardeners'  Compensation  Act,  1895  (58  &  59  Vict.  c.  27),  and  this 
Act^  may  be  cited  together  as  the  Agricultural  Holdings  (England) 
Acts,  1883  to  1900. 

(3.)  The  Agricultural  Holdings  (Scotland)  Act,  1883,  the 
Market  Gardeners'  Compensation  (Scotland)  Act,  1897,  and  this 
Act  may  be  cited  together  as  the  Agricultural  Holdings  (Scotland) 
Acta,  1883  to  1900. 


SCHEDULES. 
FIRST  SCHEDULE. 


As  this  Schedule  is  printed  in  full  at  p.  502  it  is  not  necessary 
to  reprint  it  here* 

SECOND  SCHEDULE. 
Bulbs  as  to  Arbitration. 

PART  I. 

Arbitration  before  a  Sikglb  Arbitrator. 

1.  Appointment  of  Arbitrator, — ^A  person  agreed  upon  between  the 
pvtiefl,  or  in  default  of  agreement  nominated  by  the  Board  of  Agriculture 
on  the  application  in  writing  of  either  of  the  parties,  shall  be  appointed 
arbitrator. 

2.  If  a  person  appointed  arbitrator  dies,  or  is  incapable  of  acting,  or  for 
seven  days  after  notice  from  either  party  requiring  him  to  act  fails  to  act,  a 
new  arbitrator  may  be  appointed  as  if  no  arbitrator  had  been  appointed. 
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3.  Neither  party  shall  have  power  to  revoke  the  appointment  of  the 
arbitrator  without  the  consent  of  the  other  party. 

4.  Every  appointment  notice,  revocation,  and  consent  under  this  part  of 
these  rules  must  he  in  writing. 

6.  Time  for  Award, — The  arbitrator  shall  make  and  mgn  his  award 
within  twenty-eight  days  of  his  appointment  or  within  such  longer  period 
as  the  Board  of  Agrictdture  may  (whether  the  time  for  making  the  award 
has  expired  or  not^  direct. 

6.  Removal  of  Arbitrator. — ^Where  an  arbitrator  has  misconducted 
himself  the  coun^  court  may  remove  him. 

7.  Evidence, — The  parties  to  the  arbitration,  and  all  persons  claiming 
through  them  respectively,  shall,  subject  to  any  legal  objection,  submit  to 
be  examined  by  tne  arbitrator,  on  oath  or  aflirmation,  m  relation  to  the 
matters  in  dispute,  and  shall,  subject  as  aforesaid,  produce  before  the  arbi- 
trator all  samples,  books,  deeds,  papers,  accounts,  writings,  and  documents, 
within  their  possession  or  power  respectively  which  may  be  required  or 
called  for,  and  do  all  other  things  which  during  the  proceedings  the  arbi- 
trator may  require. 

8.  The  arbitrator  shall  have  power  to  administer  oaths,  and  to  take  the 
affirmation  of  parties  and  witnesses  appearing,  and  witnesses  shall,  if  the 
arbitrator  thinKs  fit,  be  examined  on  oath  or  affirmation. 

9.  Statement  of  Case. — The  arbitrator  may  at  any  stsge  of  the  proceed- 
ings, and  shall,  if  so  directed  by  the  judge  of  a  county  court  (which  direc- 
tion may  be  given  on  the  application  of  either  partj),  state  in  the  form  of  a 
special  case  for  the  opinion  of  that  court  any  question  of  law  arising  in  the 
course  of  the  arbitration. 

10.  Award, — ^The  arbitrator  shall  on  the  application  of  either  party 
specify  the  amount  awarded  in  respect  of  any  particular  improvement  or 
improvements,  and  the  award  shall  fix  a  day  not  sooner  than  one  month  nor 
later  than  two  months  after  the  delivery  of  the  award  for  the  payment  of 
money  awarded  for  compensation,  costs,  or  otherwise,  and  shall  be  in  such 
form  as  may  be  prescribed  by  the  Board  of  Agriculture. 

11.  The  award  to  be  made  by  the  arbitrator  shall  be  final  and  binding 
on  the  parties  and  the  persons  claiming  under  them  respectively. 

12.  The  arbitrator  may  correct  in  an  award  any  clerical  mistake  or  error 
arising  from  any  accidental  slip  or  omission. 

13.  When  an  arbitrator  has  misconducted  himself,  or  an  arbitration  or 
award  has  been  improperly  procured,  the  county  court  may  set  the  award 
aside.  ^ 

14.  Cbsts, — ^The  costs  of  and  incidental  to  the  arbitration  and  award 
shall  be  in  the  discretion  of  the  arbitrator,  who  may  direct  to  and  by  whom 
and  in  what  manner  th^se  costs  or  any  part  thereof  are  to  be  paid,  and  the 
costs  shall  be  subject  to  taxation  by  the  registrar  of  the  county  court  on 
the  application  of  either  party,  but  that  taxation  shall  be  subject  to  review 
by  the  judge  of  the  county  court. 

16.  The  arbitrator  shsdl,  in  awarding  costs,  take  into  consideration  the 
reasonableness  or  unreasonableness  of  the  claim  of  either  party,  either  in 
respect  of  amount  ot  otherwise,  and  any  unreasonable  demand  for  particulars 
or  refusal  to  supply  particulars,  and  generally  all  the  circumstances  of  the 
case,  and  may  disallow  the  costs  of  any  witness  whom  he  considers  to  have 
been  called  unnecessarily,  and  any  other  costs  which  he  considers  to  have 
been  incurred  unnecessarily. 

16.  jPorm«.— Any  forms  for  proceedings  in  arbitrations  under  this  Act 
which  may  be  prescribed  by  the  Board  of  Agricidture  shall,  if  used,  be 
sufficient. 
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PART  n. 

ASBITBiLTIOir  BXFOBB  TWO  AhBITBAIOBS  OB  AS  UmPIBE. 

1.  Appointment  of  Arbitrators  and  Umpire. — If  the  parties  ag^ee  in 
writing  that  there  be  not  a  single  arbitratori  each  of  them  snail  appoint  an 
arbitrator. 

2.  If  before  award  one  of  two  arbitrators  dies  or  is  incapable  of  acting, 
or  for  seven  days  after  notice  from  either  party  requiring  him  to  act  fails  to 
act,  the  party  appointing  him  shall  appoint  another  arbitrator. 

8.  Notice  of  eveiy  appointment  of  an  arbitrator  by  either  party  shall  be 
giTen  to  the  other  party. 

4.  If  for  fourteen  days  after  notice  by  one  party  to  the  other  to  appoint 
an  arbitrator,  or  another  arbitrator,  the  other  party  fiiils  to  do  so,  then,  on 
the  application  of  the  party  giving  notice,  the  Board  of  Agriculture  shall 
appoint  a  person  to  be  an  arbitrator. 

&  Where  two  arbitrators  are  appointed,  then  (subject  to  the  provisions 
of  these  rules)  they  shall,  before  they  enter  on  the  arbitration,  appoint  an 
umpire. 

6.  If  before  award  an  umpire  dies,  or  is  incapable  of  acting,  or  for  seven 
days  after  notice  from  either  party  requiring  him  to  act  fails  to  act,  the 
arbitrators  may  appoint  another  umpire. 

7.  If  for  seven  days  afber  request  fiom  either  party  the  arbitrators  fail 
to  appoint  an  umpire,  or  another  umpire,  then,  on  the  application  of  either 
party,  the  Board  of  Agriculture  shall  appoint  a  person  to  be  the  umpire. 

8.  Neither  party  sludl  have  power  to  revoke  an  appointment  of  an 
arbitrator  without  the  consent  of  the  other. 

9.  Every  appointment,  notice,  request,  revocation,  and  consent  under 
this  part  of  these  rules  shall  be  in  writing. 

10.  Time  for  Award, — The  arbitrators  shall  make  and  sign  their  award 
in  writing  within  twenty-eight  days  after  the  appointment  of  the  last 
appointed  of  them,  or  on  or  Iwfore  any  later  day  to  which  the  arbitrators, 
by  any  writing  signed  by  them,  may  enlarge  the  time  for  making  the 
award,  not  being  more  than  forty-nine  days  from  the  appointment  of  the 
laat  appointed  of  them. 

11.  If  the  arbitrators  have  allowed  their  time  or  extended  tame  to 
expire  without  making  an  award,  or  have  delivered  to  either  party  or  to 
the  umpire  a  notice  in  writing  stating  that  they  cannot  agree,  the  umpire 
may  forthwith  enter  on  the  arbitration  in  lieu  of  the  arbitrators. 

12.  The  umpire  shall  make  and  sign  his  award  within  one  month  after 
the  ori^nal  or  extended  time  appointed  for  making  the  award  of  the  arbi- 
txators  has  expired. 

13.  The  time  for  making  an  award  may  from  time'to  time  be  extended 
by  the  Board  of  Agriculturei  whether  the  time  for  making  the  award  has 
expired  or  not. 

14.  Hemoval  of  Arbitrator,  Evidence,  Statement  of  Case,  Award,  Costs, 
Forms. — ^The  provisions  of  Part  I.  of  these  rules  as  to  the  removal  of  an 
arbitrator,  the  evidence^  the  statement  of  a  case,  the  award,  costs,  and 
forma  shall  apply  to  an  arbitration  in  accordance  with  this  Part  as  if  the 
enreesion  ^^  aroitrator "  whenever  used  in  those  provisions  included  two 
arbitrators  or  an  umpire,  as  the  case  may  require. 
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THIRD  SCHEDULE. 
ENAoxmimr  Rbpbalsd* 


Sesfllonuid 
chapter 


Short  title 


Extent  of  repeal 


46  &  47  Vict. 
C.61. 


The  Agricoltuial 
Holdings  (Beg- 
land)  Aot,  1883 


46  6c  47  Vict, 
c.  62. 


The  Agricultural 
Holdings  (Scot- 
land) Act,  1883. 


62  k  53  Vict. 
c.20. 


68  &  59  Vict. 
C.27. 


60  &  61  Vict, 
c.  22. 


The  Agiricultuial 
Holdings  (Scot- 
land) Act,  1889. 

The  Market  Gar- 
deners'  Oompensa* 
tion  Act,  1896. 

The  Market  Gar- 
deners' Compensa^ 
tion  (Scotland)  Act, 

1897. 


Section  one. 

Sections  six  to  sixteen. 

Section  seventeen  from  "and  the 
award  shall "  to  the  end  of  the 
section. 

Sections  eighteen  to  twenty-three. 

In  section  twenty-four  the  words  *'or 
ordered  on  appeal  **  and  the  words 
"  or  ordered.** 

Section  twenty-nine  from  "  where  an 
award  has  been  made"  to  ** im- 
provement will." 

Section  fifty-seven. 

The  definition  of  '* manures"  in  sec- 
tion sixty-one. 

The  First  Schedule. 

Section  one. 

Sections  six  to  eight. 

Sections  eleven  to  fifteen. 

Section  sixteen  from  the  beginning 
thereof  to  "within  the  county," 
and  from  "  and  the  award  shall " 
to  the  end  of  the  section. 

Sections  seventeen  to  twenty. 

In  section  twenty-one  the  words  "'or 
ordered  on  appeal,"  and  the  words 
"  or  ordOTed." 

Section  twenty-four  from  **  where  an 
award  has  been  made"  to  ** im- 
provement will." 

Section  thirty-eight. 

The  Schedule. 

The  whole  Act. 


In  section  three  the  paragraphs  nnm* 
bered  (2)  and  (3). 


In  section  three  the  paragraphs  num- 
bered (2)  and  (3). 
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Sir  John  Bennet  Lawes,  Bart.,  F.R.S. 
Born  December  28,  1814.  Died  August  31,  1900. 
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5n  fftemotiam 

Sir  JOHN  BENNET  LAWES,  Bart. 

On  the  last  day  of  August  1900,  Sir  John  Bennet  Lawes  passed 
peacefully  away  at  his  ancestral  home.  He  was  so  hale  and 
actiye  until  quite  recently  that  it  seemed  likely  he  would  live 
into  the  next  century.  This,  however,  was  not  to  be,  and  the 
nineteenth  century,  with  which  his  name  and  his  work  will  be 
inseparably  associated,  claims  him.  Through  his  death  the 
Boyal  Agricultural  Society  has  to  mourn  the  loss  of  one  of  its 
best  friends  and  the  oldest  member  of  its  Council,  whilst 
Agriculture  loses  one  of  the  greatest  benefactors  it  has  ever 
had. 

Bom  on  December  28,  1814,  in  the  old  Manor-house  at 
Rothamsted,  Herts,  where  nearly  86  years  later  he  died,  the 
deceased  baronet  was  the  son  of  the  late  Mr.  John  Bennet 
Lawes,  whom  he  succeeded  in  the  paternal  estates  in  1822,  at 
the  early  age  of  eight.  After  leaving  Eton  he  proceeded  to 
Oxford,  and  passed  some  time  at  Braseuose  College.  His 
inclinations,  however,  were  not  much  in  the  direction  of 
classical  study,  and  he  shortly  found  himself  in  more  congenial 
surronndings  in  the  chemical  laboratory  of  Dr.  Antony 
Todd  Thomson,  at  University  College,  London.  On  entering 
into  possession  of  his  hereditary  property  at  Bothamsted 
in  1834,  he  at  once  began  experiments  upon  plants  growing 
in  pots,  the  investigations  being  subsequently  extended  to 
the  field.  One  of  the  most  striking  results  observed  in  these 
early  days  was  the  excellent  effect  produced  upon  the  turnip 
crop  by  dressing  it  with  mineral  phosphates  that  had  been 
treated  with  sulphuric  acid.  At  once  grasping  the  importance 
of  thiB  discovery,  Mr.  Lawes,  as  he  was  then,  obtained  in  1842  a 
patent  for  the  manufacture  of  superphosphate,  and  thus  laid 
the  foundation  of  a  great  industry. 

In  the  following  year  was  taken  the  decisive  step  of 
establishing  at  Bothamsted  a  properly  equipped  agricultural 
experiment  station.     Simultaneously,  Mr.  Lawes  secured  the 
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cooperation  of  a  young  chemist,  Dr.  (now  Sir)  J.  Henry 
Gilbert,  and  the  association  which  was  thus  Commenced  fifty- 
seven  years  ago  has  been  attended  by  the  happiest  results,  as 
the  numerous  scientific  memoirs  that  have  issued  year  after 
year  from  Bothamsted  amply  testify. 

Two  main  lines  of  inquiry  have  been  followed,  the  one 
relating  to  plants,  the  other  to  animals.  In  the  former  case 
the  method  of  procedure  has  been  to  grow  some  of  the  most 
important  crops  of  rotation,  each  separately,  year  after  year, 
for  many  years  in  succession  on  the  same  land,  without  manure, 
with  farmyard  manure,  and  with  a  great  variety  of  chemical 
manures;  the  same  description  of  manure  being,  as  a  rule, 
applied  year  after  year  on  the  same  plot.  Experiments  on  an 
actual  course  of  rotation,  without  manure,  and  with  difierent 
manures,  have  also  been  made.  Wheat,  barley,  oats,  beans, 
clover  and  other  leguminous  plants,  turnips,  sugar  beet, 
mangels,  potatoes,  and  grass  crops  have  thus  been  experimented 
upon.  Incidentally  there  have  been  extensive  sampling  and 
analysing  of  soils,  investigations  into  rainfall  and  the  composi- 
tion of  drainage  waters,  inquiries  into  the  amount  of  water 
transpired  by  plants,  and  experiments  on  the  assimilation  of 
free  nitrogen.  Lest  any  misunderstanding  should  arise  as  to 
the  attitude  taken  up  concerning  the  last-named  subject,  it  may 
be  useful  to  quote  the  following  from  the  Memoranda  of  the 
Rothamsted  Experiments,  1900  (p.  7) : — 

Experiments  were  commenced  in  1857,  and  conducted  for  several  yean 
in  saccesaion,  to  determine  whether  plants  assimilate  free  or  uncombined 
nitrogen,  and  also  various  collaten4  points.  Phuits  of  the  gramineous, 
the  leguminous,  and  of  other  families,  were  operated  upon.  The  late  Dr. 
Pugh  took  a  prominent  part  in  this  inquiry.  The  conclusion  arriTed  at  was 
that  our  agricultural  plants  do  not  themselves  directly  assimilate  the  free 
nitrogen  of  the  air  by  their  leaves. 

In  recent  years,  however,  the  question  has  assumed  quite  a  new  aspect. 
It  now  is-— whether  the  free  nitrogen  of  the  atmosphere  is  brought  into 
combination  under  the  influence  of  micro-organisms,,  or  other  low  forms, 
either  within  the  soil,  or  in  symbiosis  with  a  higher  plant,  thus  serving  in- 
directly as  a  source  of  nitrogen  to  plants  of  a  higher  order.  Considering 
that  the  results  of  Hellriegel  and  Wilfarth  on  this  point  were,  if  confirmed, 
of  great  significance  and  importance,  it  was  decided  to  make  experiments  at 
Rothamsted  on  somewhat  similar  lines.  Accordingly,  a  preliminaxy  aeries 
was  undertaken  in  1888  •,  more  extended  series  were  conducted  in  1889 
and  in  1890 ;  and  the  investigation  was  continued  up  to  the  commencement 
of  the  year  1896.  Further  experiments  relating  to  certain  aspects  of  the 
subject  were  commenced  in  1898,  and  are  still  in  progress.  The  results 
have  shown  that,  when  a  soil  growing  leguminous  plants  is  infected  with 
appropriate  organisms,  there  is  a  development  of  the  so-called  leguminous 
nodules  on  the  roots  of  the  plants,  and,  coincidently,  increased  growth,  and 
gain  of  nitrogen. 
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The  experiments  witih  farm  animals  began  in  1847,  and 
have  been  continaed  at  intervals  nearly  to  the  present  time. 
Amongst  the  points  that  have  been  investigated  are  the 
following : — 

1.  The  amount  of  food,  and  of  its  several  constituents,  con- 
sumed (a)  in  relation  to  a  given  live-weight  of  animal  within  a 
given  time,  (b)  to  produce  a  given  amount  of  increase  in  live- 
weight. 

2.  The  proportion,  and  relative  development,  of  the  different 
organs,  or  parts,  of  different  animals. 

8.  The  proximate  and  ultimate  composition  of  the  animals 
in  different  conditions  as  to  age  and  fatness,  and  the  probable 
composition  of  their  increase  in  live  weight  during  the  fattening 
process. 

4.  The  composition  of  the  solid  and  liquid  excreta  (the 
manure)  in  relation  to  that  of  the  food  consumed. 

5.  The  loss  or  expenditure  of  constituents  by  respiration  and 
the  cutaneous  exhalations — that  is,  in  the  mere  sustenance  of  the 
living  meat-and-manure-making  machine. 

6.  The  yield  of  milk  in  relation  to  the  food  consumed  to 
produce  it ;  and  the  influence  of  different  descriptions  of  food  on 
the  quantity,  and  on  the  composition,  of  the  milk. 

Incidentally,  the  results  obtained  from  the  inquiries  just 
enumerated  have  furnished  data  essential  to  the  consideration  of 
such  problems  as  (a)  the  sources  in  the  food  of  the  fat  produced 
in  the  animal  body  ;  (i)  the  characteristic  demands  of  the  animal 
body — for  nitrogenous  or  non-nitrogenous  constituents  of  food 
— in  the  exercise  of  muscular  power;  (c)  the  comparative 
characters  of  animal  and  vegetable  food  in  human  dietaries. 

Amongst  the  field  experiments  there  is,  perhaps,  nothing  of 
more  universal  interest  than  the  field — known  as  Broadbalk- 
Field — ^in  which  wheat  has  been  grown  for  fifty-seven  years  in 
succession,  without  manure,  with  farmyard  manure,  and  with 
various  artificial  manures.  The  results  show  that,  unlike 
leguminous  crops  such  as  beans  or  clover,  wheat  may  be 
successfully  grown  for  many  years  in  succession  on  ordinary 
arable  land,  provided  suitable  manures  be  applied,  and  the  land 
be  kept  clean.  Even  without  manure,  the  average  produce 
over  forty-six  years,  1852-1897,  was  nearly  thirteen  bushels 
per  acre,  or  more  than  the  average  yield  of  the  whole  of  the 
United  States  of  America,  including  their  rich  prairie  lands — in 
fact,  about  the  average  yield  per  acre  of  the  wheat  lands  of  the 
whole  world.  Mineral  manures  alone  give  very  little  increase, 
nitrogenous  manures  alone  considerably  more  than  mineral 
manures  alone>  but  the  mixture  of  the  two  considerably  more 
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than  either  separately.  In  one  case,  indeed,  the  average 
produce  by  mixed  mineral  and  nitrogenons  manure  was  more 
than  that  by  the  annual  application  of  farmyard  manure ;  and 
in  seven  out  of  the  ten  cases  in  which  such  mixtures  were  used 
the  average  yield  per  acre  was  from  over  two  to  over  eight 
bushels  more  than  the  average  yield  of  the  United  Kingdom 
(which  is  rather  less  than  twenty-eight  bushels  of  60  lb.  per 
bushel)  under  ordinary  rotation.  It  Ls  estimated  that  the 
reduction  in  yield  of  the  unmanured  plot  over  the  forty  years, 
1852-91,  after  the  growth  of  the  crops  without  manure  during 
the  eight  preceding  years,  was,  provided  it  had  been  unifi3rm 
throughout,  equivalent  to  a  decline  of  one-sixth  of  a  bushel 
from  year  to  year  due  to  exhaustion — that  is,  irrespectively  of 
fluctuations  due  to  season.  It  is  related  that  a  visitor  from 
beyond  the  Atlantic,  talking  to  Sir  John  Lawes  in  Broadbalk 
Field,  said,  ^^  Americans  have  learnt  more  from  this  field  than 
from  any  other  agricultural  experiment  in  the  world." 

Another  field  experiment  of  sing^ar  interest  is  that  relating 
to  the  mixed  herbage  of  permanent  meadow,  for  which  seven 
acres  of  old  grass  land  were  set  apart  in  Bothamsted  Park  in 
1856.  Of  the  twenty  plots  into  which  this  land  is  divided,  two 
have  been  left  without  manure  from  the  commencement,  two 
have  received  ordinary  farmyard  manure  continuously,  whilst 
the  remainder  have  each  received  a  different  description  of 
artificial  or  chemical  manure,  the  same  being,  except  in  special 
cases,  applied  year  after  year  on  the  same  plot.  No  one  can 
inspect  this  field  during  the  growing  season  without  being 
impressed  by  the  striking  evidence  it  affords  of  the  influence  of 
different  manurial  dressings.  So  much,  indeed,  does  the  character 
of  the  herbage  vary  from  plot  to  plot  that  the  effect  may  fisdrly 
be  described  as  kaleidoscopic.  Repeated  analyses  have  shown 
how  greatly  both  the  botanical  constitution  and  the  chemical 
composition  of  the  mixed  herbage  vary  according  to  the  descrip- 
tion of  manure  applied.  They  have  further  shown  how  dominant 
is  the  influence  of  season.  To  such  an  extent,  it  may  be  added, 
is  this  the  case  that  a  given  quantity  of  gross  produce  of  the 
mixed  herbage  may  be  one  thing  in  one  season,  and  quite 
another  in  another  season,  both  as  to  the  proportion  of  the 
different  species  composing  it,  and  as  to  their  condition  of 
development  and  maturity. 

About  130  separate  papers  or  reports  on  the  Bothamsted 
Experiments  have  been  published,  most  of  them  in  the  joint 
names  of  Sir  John  Lawes  and  Sir  Henry  Gilbert.  More  than 
one-third  of  these  have  been  given  to  the  world  through  the 


Digiti 


zed  by  Google 


In  Memoriam :  Sir  John  Bennet  Ijaives,  Bart.  515 

medinm  of  this  Journal,  in  which  the  earliest  paper  to  appear 
was  that  on  "  Agricultural  Chemistry  "  in  Vol.  VIII.  (Ist  series), 
1847,  and  the  latest,  that  on  '*  The  Growth  of  Sugar-Beet  and 
the  Manufacture  of  Sugar  in  the  United  Kingdom/'  in  Vol.  IX. 
(3rd  series),  1898.  These  two  dates  embrace  a  period  of  fifty- 
two  years.  Of  papers  relating  to  experiments  with  animals,  the 
first  dealt  with  '^  Sheep  Feeding  and  Manure,"  and  was  pub- 
lished in  Vol.  X.  (Ist  series)  in  1849 ;  the  last  was  on  "The 
Feeding  of  Animals  for  the  Production  of  Meat,  Milk,  and 
Manure,  and  for  the  Exercise  of  Force"  in  Vol.  VI.  (3rd 
series),  1895.  Other  subjects  dealt  with  in  this  Journal 
include  turnip  culture  (1847)  ;  the  amount  of  water  given  off 
by  plants  during  their  growth  (1850)  ;  agricultural  chemistry, 
specially  in  relation  to  the  mineral  theory  of  Baron  Liebig 
(1851  and  1863) ;  the  comparative  fattening  qualities  of  different 
breeds  of  sheep  (Hampslure  and  Sussex  Downs,  1851 ;  Cots- 
wolds,  1852 ;  Leicesters  and  Cross-breds,  1855) ;  pig-feeding 
(1853);  the  Holkham  wheat  experiments  (1855);  the  growth 
of  wheat  by  the  Lois  Weedon  system  (1856);  the  growth  of 
barley  continuously  on  the  same  land  (1857, 1873) ;  experiments 
with  different  manures  on  permanent  meadow  land  (1858, 1859 
1863) ;  observations  .on  the  recently-introduced  manufactured 
foods  for  agricultural  stock  (1858);  experiments  on  the  growth 
of  red  clover  by  different  manures  (1860);  the  composition  of 
oxen,  sheep,  and  pigs,  and  of  their  increase  whilst  fattening 
(1860) ;  experiments  on  the  feeding  of  sheep  and  on  the  fatten- 
ing of  oxen  (1861,  1862)  ;  the  Rodmersham  wheat  experiments 
(1862) ;  the  utilisation  of  town  sewage  (1863)  ;  experiments 
on  the  growth  of  wheat  for  many  ^  years  in  succession 
upon  the  same  land  (1864,  1884)  ;  the  home  produce,  imports, 
and  consumption  of  wheat  (1868,  1880,  1893);  effects  of  the 
drought  of  1870  on  some  of  the  experimental  crops  at  Bothamsted 
(1871) ;  the  valuation  of  unexhausted  manures  (1875,  1886, 
1891) ;  our  climate  and  our  wheat  crops  (1880) ;  the  amount 
and  composition  of  the  rain  and  drainage  waters  collected  at 
Eothamsted  (1881,  1882,  1883) ;  the  history  of  a  field  newly 
laid  down  to  permanent  grass  (1889);  the  food  of  our  agri- 
culimral  crops  (1890);  the  sources  of  the  nitrogen  of  our 
leguminous  crops  (1891);  allotments  and  small  holdings 
(1892);  rotation  of  crops  (1894);  the  depression  of  com 
prices,  and  the  production  of  wheat  in  some  of  the  chief 
exporting  countries  of  the  world  (1896) ;  the  Royal  Com- 
mission on  Agricultural  Depression,  and  the  valuation  of  un- 
exhausted manures  (1897) ;  and  the  valuation  of  the  manures 
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obtained  by  the  consnmption  of  foods  for  the  prodaction  of 
milk  (1898). 

Yolmninoas  papers  have  appeared  in  the  Philosophical 
Transactions  of  the  Boyal  Society,  notably  those  upon  the 
'^  Agricaltnral,  Botanical,  and  Chemical  Resalts  of  Experiments 
on  the  Mixed  Herbage  of  permanent  Grass-land,  conducted  for 
many  years  in  succession  on  the  same  Land  " — the  agricultural 
results  in  1880,  the  botanical  results  in  1882,  and  the  chemical 
results  (section  1)  in  1900.  Through  the  same  medium  were 
published,  in  1859  and  1883,  the  reports  upon  an  experimental 
inquiry  into  the  composition  of  some  of  the  animals  fed  and 
slaughtered  as  human  food.  To  the  Journal  of  the  Chemical 
Society  papers  were  contributed  on  the  composition  of  the  ash 
of  wheat  grain  and  wheat  straw  (1884),  on  the  composition 
of  soils  (1884,  1885),  and  on  other  subjects.  Observations  on 
rainfall,  percolation,  and  evaporation  at  Bothamsted  appeared 
in  the  Proceedings  of  the  Institution  of  Civil  Engineers  in 
1891.     Two   reports  were  presented    to  Parliament,   one   in 

1865  on  the  sewage  of  towns,  in  connection  with  a  Boyal 
Commission  of  which  Mr.  Lawes  was  a  member ;  and  one  in 

1866  on  experiments  undertaken,  by  order  of  the  Board  of 
Trade,  to  determine  the  relative  values  of  unmalted  and  malted 
barley  as  food  for  stock. 

The  foregoing  summary  of  papers  is  far  from  exhaustive, 
but  it  is  illustrative  of  the  many-sided  activity  of  the  founder 
of  the  Bothamsted  Experiment  Station.  Sir  John  Lawes  did 
not  often  appear  as  a  lecturer,  but  mention  may  be  made  of 
his  papers  read  before  the  London  Farmers'  Club,  on  exhaus- 
tion of  the  soil  in  relation  to  landlords'  covenants  and  the 
valuation  of  unexhausted  improvements  (1870),  and  on 
the  more  frequent  growth  of  barley  on  heavy  land  (1875).  In 
1870  he  addressed  the  Maidstone  Farmers' Club  on  scientific 
agriculture  with  a  view  to  profit,  and  in  1879  he  gave  a  lecture 
to  the  East  Berwickshire  Agricultural  Association  on  the 
question — "  Is  higher  farming  a  remedy  for  lower  prices  ?  " 
He  was  an  earnest  advocate  of  the  system  of  selling  cattle  by 
live  weight,  and  his  useful  book  of  "  Tables  for  estimating  Dead 
Weight  and  Value  of  Cattle  from  Ijive  Weight "  has  long  been 
included  amongst  the  publications  of  the  Boyal  Agricultural 
Society.  In  the  autumn  of  1862,  and  every  year  since,  Sir 
John  Lawes  sent  to  **The  Times"  a  letter  containing  his 
estimate  of  the  produce  of  the  wheat  crop  in  the  United 
Kingdom  for  the  current  year,  and  this  letter  was  annually 
anticipated  with  much  interest  by  agricultural  readers  and 
others.     A  few  years  ago  the  Bothamsted  papers  were  collected 
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and  bound  np  in  three  qaarto  and  six  (now  seven)  octavo 
volumes,  and  presented  to  various  national  institutions  through- 
out the  world. 

The  unique  feature  of  Rothamsted — ^which  is  now  the  oldest 
agricultural  experiment  station  in  the  world — is  the  long  un- 
broken continuity  of  the  investigations.  It  would  have  been 
nothing  less  than  a  national  calamity  had  these  ceased  at  the 
death  of  their  founder.  Sir  John  Lawes  must  have  felt  this, 
for  he  foresaw  it,  and  with  laudable  munificence  and  admirable 
public  spirit  set  aside  a  sum  of  100,000Z.  for  their  permanent 
continuance.  The  fund  is  administered  by  the  Lawes  Agri- 
cultural Trust  Committee,'  the  work  of  which  began  ten  years 
ago  and  now  goes  on  uninterruptedly  despite  the  lamentable 
death  of  the  donor. 

Sir  John  Lawes  was  elected  a  Member  of  the  Royal  Agricul- 
tural Society  in  1846,  and  a  Governor  in  1878.  He  was  elected 
to  a  seat  on  the  Council  on  May  22, 1848,became  a  Vice-President 
on  December  11,  1878,  and  a  Trustee  on  June  24,  1891.  As 
tiie  time  for  celebrating  in  1898  the  Jubilee  of  the  Rothamsted 
experiments  drew  near,  he  was  approached  with  the  view  of  his 
occupying,  in  conjunction  with  that  auspicious  event,  the  olBce 
of  President  of  the  Royal  Agricultural  Society,  a  position  he 
would  no  doubt  have  accepted  and  adorned  but  for  advancing 
years  and  increasing  deafness,  which  the  veteran  experi- 
menter pleaded  as  an  excuse  for  declining  the  honour  which  the 
Society  was  anxious  to  bestow.  Sir  John  Lawes  always  took  a 
warm  and  active  interest  in  the  experimental  investigations 
carried  on  by  the  Society,  and  it  need  hardly  be  said  that  his 
advice  relating  to  the  inauguration  and  development  of  the 
Wobum  Experiment  Station  was  invaluable. 

The  many  honours  that  were  bestowed  upon  the  late  baronet 
were  significant  of  the  public  appreciation  of  the  great  work 
which  he  had  voluntarily  undertaken.  Li  1854  he  was  elected 
a  Fellow  of  the  Royal  Society,  and  in  1867  that  distinguished 
body  awarded  the  Royal  Medal  jointly  to  himself  and  Dr. 
Gilbert,  In  presenting  this  signal  mark  of  distinction  the 
President,  Sir  Edward  Sabine,  stated  that  Messrs.  Lawes  and 
Gilbert  had  been  engaged  for  the  last  twenty-four  years  in  a 
systematic  series  of  researches  upon  Agricultural  Chemistry, 
with  a  view  of  determining,  by  exact  experiments,  the  principles, 
chemical  and  physiological,  which  are  involved  in  the  general 
and   fundamental  processes  of  successful  agriculture.    After 

*  For  the  oonstitTition  and  fimctions  of  this  Committee,  see  Joarnal 
B.AJ3.B.  8rd  series,  vol.  yii.  1896,  pp.  824-3S2. 
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enumerating  the  several  lines  of  inquiry  that  were  being 
pursued,  he  concluded  with  the  words  : — 

It  may  be  sufficient  to  sum  up  these  remarks  by  stating  that  the  various 
inquiries  to  which  a  brief  reference  has  been  made  have  been  conducted 
with  a  skill,  perseyerance,  and  success  which  have  placed  their  authors,  by 
general  consent,  at  the  head  of  those  who  have  pursued  this  important 
branch  of  experimental  inquiry. 

In  February  1894,  the  Albert  Gold  Medal  of  the  Society  of 
Arts  was  presented  by  His  Boyal  Highness  i  the  Prince  of 
Wales,  on  behalf  of  the  Society,  both  to  Sir  John  Lawes  and 
to  Sir  Henry  Gilbert  *'  for  their  joint  services  to  scientific  agri- 
culture, and  notably  for  the  researches  which,  throughout  a  period 
of  fifty  years,  have  been  carried  on  by  them  at  the  Experimental 
Farm,  Rothamsted."  Various  foreign  governments  and  agri- 
cultural or  scientific  societies  bestowed  upon  Mr.  Lawes  tokens 
of  their  appreciation  of  his  work.  Nor  were  academical  hononrs 
wanting,  for  in  1877  the  University  of  Edinburgh  conferred 
upon  Viini  the  degree  of  LL.D.,  Oxford  made  him  D.C.L.  in  1892, 
and  two  years  later  Cambridge  placed  his  name  upon  its  D.Sc. 
roll.  In  the  year  1882  Mr.  Lawes  was  created  a  baronet  in  re- 
cognition of  his  services  to  Agriculture. 

Two  incidents  in  the  career  of  the  late  baronet  are  of  excep- 
tional interest  to  agriculturists.  The  one  occurred  in  1854,  the 
other  in  1893.  In  the  earlier  year  a  considerable  sum  of 
money  was  raised  by  subscription  in  order  to  present  to  Mr.  Lawes 
a  testimonial  in  recognition  of  the  services  he  had  rendered  to 
British  Agriculture.  The  proposal  of  the  committee  was  to 
purchase  a  service  of  plate,  but  at  the  suggestion  of  the  intended 
recipient  the  amount  subscribed  was  devoted  to  a  purpose  of 
greater  utility.  At  the  commencement  of  the  regular  experi- 
ments in  1843  an  old  bam  had  been  fitted  up  as  a  laboratory,  but 
had  long  since  been  found  inadequate  to  meet  the  requirementa. 
Consequently  the  fund  raised  in  1854  was  expended  in  the 
erection  of  a  new  laboratory,  which  continues  in  service  to-day. 
The  formal  presentation  took  place  in  July,  1855,  and  liLr. 
Lawes,  in  returning  thanks,  made  iiiter  alia  the  following  re- 
marks : — 

I  will  now  explain  to  jou  to  what  purpose  we  intend  to  devote  your 
building,  and  show  you  to  what  extent  science  is  most  likelj  to  be  beneficial 
to  agriculture.  The  great  chemists  of  old  had  an  opinion  that  sdenoe  could 
do  but  little  in  aid  of  agriculture  ...  If  you  consult  works  on  agriculture 
previous  to  1840,  you  will  find  no  mention  of  the  terms  commonly  used  now. 
The  French  and  Germans  were  the  first  to  apply  the  science,  and  they  made 
progress  in  the  chemistry  of  agriculture.    Agriculture  as  practised  in  Great 
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Britain  in  the  present  day  is  a  very  different  procefls,  leqniriog  more  skill 
and  capital,  than  agriculture  as  practised  in  other  countries  ...  I  must  explain 
that  the  object  of  these  investigations  is  not  exactly  to  enable  me  to  put 
money  into  my  pocket,  but  to  ^ye  you  the  knowledge  by  which  you  may 
be  able  to  put  money  into  yours.  Science  is  not  to  do  away  with  a  rotation 
of  crops,  but  to  enable  you  to  judge  of  the  properties  of  all  your  seyeral 
crops  m  rotation,  and  whether  it  would  be  better,  under  certain  circum- 
stances, to  grow  a  second,  third,  or  even  fourth  crop  on  the  same  land,  or  to 
follow  your  usual  course  . . .  When  investigations  such  as  these  have  occupied 
our  attention  many  years,  we  are  led  to  regard  them  in  some  way  as  our 
children,  and  are  unwilling  to  desert  them  or  leave  them  destitute  at  the 
time  of  our  death.  This  infant  of  mine,  for  which  you  have  built  this 
ma^ificent  abode,  combines  with  the  helplessness  of  a  babe  the  appetite  of 
a  giant.  When,  some  twelve  years  ago,  I  delivered  it  into  the  arms  of  its 
present  nurse,  Dr.  Gilbert,  it  was  struggling  for  an  existence.  Under  his 
tender  naanagement  it  has  arrived  at  its  present  thriving  condition.  The 
interest  in  its  welfare  is  not  confined  to  this  immediate  neighbourhood,  but 
extends  even  to  foreign  countries.  .  .  So  great  is  the  amount  of  accumulated 
matter  which  I  have  not  hitherto  published  that  I  consider  it  would  take  at 
least  five  years  to  place  it  all  before  the  public.  1  have,  tiierefore,  although 
the  subject  is  surrounded  by  many  difficulties,  provided  that  in  the  event  of 
my  death  these  investigations  shall  be  still  carried  on,  and  the  reports  of 
wnat  we  have  already  done  placed  before  the  public  for  a  term  of  at  least 
five  or  seven  years.  A  variety  of  circumstances  prevented  me  doing  more 
than  this ;  but  I.cannot  conceive  that  the  agriculturists  of  this  country,  who 
have  flhovm  so  great  a  sympathy  with  the  experiments  I  have  carried  on, 
will  ever  allow  the  building  to  fall  into  disuse.  I  should  be  most  ungrateful 
were  I  to  omit  this  opportunity  of  stating  how  greatly  I  am  indebted  to 
thoee  gentlemen  whose  lives  are  devoted  to  the  conduct  and  management  of 
my  experiments.  To  Dr.  Gilbert  more  especially  I  consider  a  debt  of 
gratitude  is  due  from  myself  and  from  every  agriculturist  in  Great  Britain. 
.  .  .  Gentlemen,  to  you  who  have  left  your  several  important  occupations 
to  aasemble  here  to-day,  as  well  as  to  those  who  have  subscribed  to  the 
testimonial  but  are  unable  to  be  present,  I  return  my  most  sincere  thanks. 
The  flcientific  investigations  which  I  have  carried  on  will  henceforth  assume 
an  importance  in  my  eyes  not  hitherto  belonging  to  them.  Whether  they 
are  eventually  to  become  the  guiding  st€ir  to  agriculturists,  or  to  sink  into 
insignificance  before  others  more  grand  and  comprehensive,  my  gratitude 
to  you  will  be  the  same  ;  and  a  remembrance  of  your  kindness  to  me  to-day 
will  be  engraven  in  my  heart  until  my  [eyes  shall  become  dim,  and  my 
memory  shall  cease  to  serve. 

The  second  incident,  in  1893,  arose  out  of  the  public  desire 
to  fittingly  celebrate  the  Jubilee  of  the  Eothamsted  Experiments. 
Accordingly,  at  a  meeting  convened  by  the  late  Duke  of 
Westminster,  as  President  of  the  Eoyal  Agricultural  Society, 
and  held  on  March  1,  1893,  the  Prince  of  Wales  in  the  chair, 
it  was  resolved  "  that  some  public  recognition  should  be  made 
of  the  invaluable  services  rendered  to  Agriculture  by  Sir  John 
Lawes  and  Dr.  Gilbert."  In  the  course  of  the  speech  made  by 
TTjg  Boyal  Highness,  the  objects  of  the  movement  were  tersely 
stated  tiiuB : — 
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All  tkose  who  are  interested  in  the  progress  of  agricultural  knowledge, 
and  especially  in  the  application  of  chemistry  to  the  cultiTation  of  crops 
and  the  feeding  of  stock,  must  be  aware  of  the  extreme  importance  of  the 
valuable  series  of  experiments  so  long  carried  pn  at  fiothamsted  by  Sir 
John  Bennet  Lawes.  These  experiments  were  commenced  in  the  year 
1843,  so  that  the  current  jear  will  witness  the  conclusion  of  no  leae  than 
half  a  century's  investigations,  which  have  been  conducted  during  the  life- 
time of  their  founder.  During  the  whole  of  this  period,  moreover,  Dr. 
Gilbert  hajs  been  associated  with  Sir  John  Lawes  in  the  work  of  experi- 
mental research. 

The  Kothamsted  experiments  have  from  the  conmiencement  been 
entirely  disconnected  from  any  external  organisation,  aud  have  been  main- 
tained at  the  sole  cost  of  Sir  John  Lawes.  For  the  continuance  of  the 
investigations  after  his  death,  Sir  John  has  recently  made  the  munificent 
endowment  of  100,000/.,  besides  the  famous  laboratory  and  certain  areas  of 
land,  and  has  nominated  some  of  the  most  distinguished  scientists  of  the 
day  to  administer  the  trust. 

In  view  of  all  these  fact«,  and  the  great  national  importance  of  the 
Kothamsted  experiments,  it  is  only  fitting  that  some  public  recognition 
should  be  made  of  the  invaliuible  services  rendered  to  Agriculture  by  Sir 
John  Lawes  and  his  distinguished  colleague.  Dr.  Gilbert.  Any  expensive 
gift  would,  of  course,  under  the  circumstances,  be  out  of  place ;  the  great 
tiling  necessary  is  that  the  agricultural  and  scientific  world  should  make,  as 
it  were,  some  outward  and  visible  sign  of  its  appreciation  of  the  value  of 
Sir  John  Lawes^s  half-century  of  investigations.  The  maimer  in  which  this 
is  proposed  to  be  done  appears  to  me  to  be  such  as  would  be  both  appro- 
priate to  the  occasion  and  agreeable  to  Sir  John  Lawes's  feelings. 

The  commemoration  of  the  Jubilee  of  the  Rothamsted 
Experiments  took  place  at  the  Laboratory,  Harpenden,  on 
July  29,  1893.  The  occasion  being  one  of  national  interest, 
the  President  of  the  Board  of  Agriculture  (the  Bight  Hon. 
Herbert  Gardner,  M.P.)  occupied  the  chair,  and  there  was  a 
distinguished  assembly  of  visitors.  The  Chairman  carried  his 
audience  with  him  when,  referring  to  the  published  works  of 
Sir  John  Lawes  and  Dr.  Gilbert,  he  said  : — 

Those  works,  more  than  all  the  perishable  portraits,  more  than  all  the 
silver  plate,  even  more  than  the  everlasting  granite  which  I  see  opposite 
me, — ^Uiose  works  are  the  truest  memorial  of  what  these  gentlemen  have 
done.  It  is  with  the  sincerest  pleasure  and  the  profoundest  respect  that  I 
tender  to  Sir  John  Lawes  and  Dr.  Gilbert,  in  the  names  of  the  Agricul- 
turists of  this  country,  our  felicitations  on  the  Jubilee  of  their  work,  and  at 
the  same  lime  express  our  most  fervent  prayer  that  they  may  long  live  to 
enjoy  the  honour  and  admiration  of  all  classes  of  their  iellow-country- 


The  granite  memorial  consists  of  a  huge  monolithic  boulder 
of  irregular  shape.  It  was  obtained  in  Westmorland,  weighs 
eight  tons,  and  rests  upon  a  granite  base  from  the  same  source. 
It  stands  in  front  of   the  Laboratory  at  Harpenden.     The 
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following  is  a  representation  of  it,  with  the  inscription  which  it 
bears  npon  a  polished  face  : — 


The  Duke  of  Westminster,  on  behalf  of  the  subscribers, 
presented  to  Sir  John  Lawes  his  portrait,^  and  also  an  illuminated 
address,  of  which  the  following  is  the  text : — 

To  SiK  John  Bbnitbt  Lawes,  Bakt.,  D.C.L.,  LL.D.,  F.R.S.,  &c.,  &c. 

On  behalf  of  the  Committee  of  the  Kothamsted  Jubilee  Fund,  and  of 
the  numerous  Bubecribers  to  that  Fund  in  all  parts  of  the  world,  I  offer  you 
the  most  hearty  congratulations  on  the  completion  of  half  a  century's  un- 
interrupted inyestigation  of  agricultural  problems  of  the  highest  practical 
value  and  interest 

>  The  Portrait  is  a  life-sized  thiee-qoarter  length,  by  Mr.  Hubert 
Herkomer,  B.A.,  and  represents  Sir  John  Lawes  standing  in  a  characteristio 
attitude,  facing  the  spectator.  A  reproduction  of  the  head  of  the  portrait  is 
given  as  the  frontispiece  to  this  brief  Memoir,  and  faces  p.  511.  At  the  foot 
of  the  frame  is  a  brass  plate  with  the  followiDg  inscription : — 

Pbesentbd 

BY  SUBSCRIPTION 

To  SIR  JOHN  B.  LAWES,  Babt., 

d.c.l.,  ll.d.,  f.b.s., 

to  commemobate  the 

Jubilee  of  the  Rothahstbd  Expbbimbnts, 

July  29th,  1893, 
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These  inYestigations,  which  originated  with  you,  relate  not  onlj  to  the 
growth  of  cereal  and  other  crops  under  the  most  yarjing  conditions,  bnt 
also  to  the  economic  effect  of  different  foods  on  the  development  of  the 
animals  of  the  farm.  They  have  embraced,  moreover,  most  important 
researches  concerning  the  chemical  constituents  of  soils,  the  rainfall, 
drainage  waters,  and  the  sources  from  which  plants  derive  their  supply  of 
nitrogen. 

During  the  whole  of  this  period  of  fifty  years  you  have  had  the  lealous 
co-operation  of  your  lifelong  friend  Dr.  Joseph  Henry  Gilbert,  whose  name 
will  ever  be  associated  with  yours,  and  whom  jointiy  with  you  we  desire 
on  the  present  occasion  to  congratulate. 

For  the  continuance  of  the  experiments  and  investigations  which  have 
already  extended  over  so  long  a  period,  you  have  munificently  provided  by 
the  establishment  of  the  Lawes  Agricultural  Trust,  so  that  our  saooeasore 
will  profit  even  more,  if  possible,  than  we  of  the  present  day  have  done,  by 
your  enlightened  labours. 

The  Memorial  which  is  now  erected  will,  it  is  hoped,  preserve  your 
joint  names  in  honoured  remembrance  for  centuries  to  come,  while  the 
portrait  that  is  presented  to  you  herewith  wiU  hand  down  to  future  genera- 
tions the  lii;eness  of  one  of  the  most  disinterested  as  well  as  the  moat 
scientific  of  our  public  benefactors, 

ALBERT  EDWARD  P. 

July  ?9,  1893. 

The  Duke  of  Devonshire,  as  President  of  the  Royal  Agricul- 
tural Society  in  1893,  in  presenting  an  address  from  the  Society, 
remarked  that  they  had  had  set  before  them  at  Rothamsted  a 
model  of  what  all  work  of  experimental  inquiry  ought  to  be,  and 
that  example,  and  the  potable  results  achieved  by  it,  had  stimu- 
lated the  carrying  out  of  experiments  on  a  lesser  scale  on  other 
farms.  He  need  only  allude  to  the  foundation  of  the  Wobnm 
Experiments,  which  took  their  rise  directly  from  the  Rothamsted 
researches,  and  to  numerous  local  societies  which  had  been  more 
or  less  concerned  in  experimental  work,  and  to  which  Rothamsted 
had  given  so  great  an  impulse.  The  address  was  as 
follows : — 

To  Sia  John  Bbnnbt  Lawes,  Bart.,  D.C.L.,  LL.D.,  FJI.S.,  &c,  &c. 

Trustee  of  the  Royal  Agricultural  Society  of  England, 

The  Royal  Agricultural  Society  of  England  by  its  Council  gladly  em- 
braces  the  occasion  of  the  Jubilee  of  the  Rothamsted  Experiments  to  tender 
to  you  its  hearty  congratulations  upon  the  satisfactory  completion  of  half  a 
century  of  unceasingly  applied  scientific  knowledge  to  the  solution  of  pro- 
blems affecting  the  cultivation  of  the  soil,  and  the  theory  and  practice  of 
economic  animal  nutrition — ^problems  of  world-wide  importance. 
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It  lias  been  well  said  that  nothing  in  the  records  of  scientific  research 
IS  more  honourable  to  our  country  than  the  experiments  which,  with  self- 
denying  skill,  you  have,  in  conjunction  with  Dr.  Gilberti  carried  on  and 
continue  at  Bothamsted. 

These  independent  and  continuous  scientific  operations,  conducted  under 
uniform  conditions,  are  unique  in  the  whole  history  of  science.  They  have 
been  carried  on  during  fifty  years  at  your  sole  cost,  and  their  future  oon« 
tinuance  you  have  secured  by  munificent  endowment. 

As  regards  ultimate  cultivation,  without  added  or  artificial  enrichment, 
yoa  have  taught  thoee  concerned  how  to  estimate  the  actual  mean  fertility 
of  the  earth's  surface;  and  amongst  other  innumerable  and  invaluable 
leaeonSy  be  it  especially  remembered  that  in  the  composition  of  permanent 
pasture  jou  have,  to  the  practical  advantage  of  the  farmer,  successfully 
employed  readily  available  chemistry,  to  modify  at  pleasure  the  entire 
character  of  the  vegetation. 

Good  and  true  work  is  usually  abundantly  prolific ;  and  the  Bothamsted 
example  has  already  led,  in  various  directions,  to  the  formation  of  lesser 
experimental  stations,  and,  notably,  the  Royal  Agricultural  Society  owes 
to  your  immediate  advice,  precept,  and  example,  much  of  such  success  as 
may  have  attended  the  experimental  station  established  at  Wobum. 

As  a  member  of  the  Council  during  a  period  of  forty -five  years,  the 
Society  has  benefited  by  your  active  co-operation.  You  have  frequently 
been  applied  to  for  special  advice  and  assistance,  and,  in  response,  you  in- 
variably rendered  services  to  the  Society  which  have  been  simply  invalu- 
able ;  and,  further,  you  have,  in  conjunction  with  Dr.  Gilbert,  contributed 
to  the  Journal  of  the  Society  a  series  of  scientific  papers,  which  papers 
alone  would  render  the  Journal  famous. 

In  an  sge  of  science,  a  period  of  active  evolution.  Time,  without  doubt, 
wiU,  in  an  ever-increasing  ratio,  cause  your  fructifying  labours,  and  recorded 
experience,  to  be  more  and  more  realised  and  appreciated.  The  Society 
hopes  that  Providence  may  long  spare  you  to  continue  your  beneficent 
labours ;  and  for  all  you  have  done  for  Agriculture  and  for  the  cognate 
sciences,  and  for  the  cultivators  of  the  soil,  the  Royal  Agricultural  Society 
offers  you  very  hearty  acknowledgments  and  most  grateful  thanks. 

Signed  on  behalf  of  the  Oouncil, 

DEVONSHIRE,  President. 
July  26.  1893. 

Addresses  were  presented  also  from  the  Royal  Society ;  the 
Chemical  Society  ;  the  Linnean  Society  ;  the  Royal  Agricultural 
College,  Cirencester;  the  Soci6t6  Nationale  d'Agriculture  de 
France;  and  the  Association  of  Agricultural  Experiment  Stations 
in  the  German  Empire.  Presentations  were  simultaneously 
made  to  Dr.  Gilbert,  who  very  shortly  afterwards  received  the 
honour  of  knighthood. 
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In  his  Bnccessful  efforts  to  wrest  from  the  soil  its  secrets, 
Sir  John  Lawes  established  facts  which  were  unknown — 
undreamt  of,  even — in  the  pre-Victorian  days,  when  he  first 
began  his  experimental  inquiries.  Many  of  the  truths  that  he 
discovered  have  now  become  incorporated  with  the  stock  of 
common  knowledge,  and  have  benefited  the  agricultural  practice 
of  all  progressive  countries.  He  worked,  indeed,  for  mankind, 
and,  happily  for  the  results,  he  was  actuated  throughout  by  an 
unswerving  purpose.  The  fame  of  the  Bothamsted  Station  is 
world-wide,  and  visitors  from  beyond  the  seas  were  always 
impressed  by  the  charming  old  Manor-house,  so  beautifully  set 
among  its  i^lvan  surroundings — a  fit  type  of  the  "  homes  of 
England."  They  invariably  carried  away,  moreover, — ^as  did  all 
who  visited  the  station, — agreeable  recollections  of  the  goodness 
of  heart  and  the  courtesy  of  the  great  yet  unassuming  man 
whose  remains  were  laid  to  rest,  amid  every  sign  of  sorrow  and 
respect,  at  the  Parish  Church,  Harpenden,  on  Tuesday, 
September  4.     Of  him  it  might  well  have  been  written — 

''  Thou  shalt  come  to  thy  grave  in  a  fall  age,  like  as  a  shock 
of  corn  Cometh  in  in  his  season." 

W.  Fream. 

13  nanover  Square,  W. 
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Botes,  Communications,  anb 
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THE  INTERNATIONAL  CONGRESS  ON  AGRI- 
CULTURAL EDUCATION,  AT  PARIS,  JUNE 
14-16,  1900. 

As  Delegate  appointed  by  the  Eoyal  Agricultural  Society  of 
England  at  the  March  Council  Meeting,  I  duly  attended  the 
Congr^  International  de  I'Enseignement  Agricole,  which  was  in- 
augurated on  June  14,  at  Paris,  in  connection  with  the  Exhibition. 

At  2  o'clock  on  Thursday,  June  14,  the  French  Minister  of 
Agriculture  took  the  Chair  in  the  large  hall  of  the  Salles  des  Con- 
ferences, and  formally  opened  the  Congress  with  a  speech  in  which 
he  specially  welcomed  the  foreign  delegates.  The  Bureaux  were  then 
formed,  Mons.  Casimir-P^rier  being  elected  President,  and  represen- 
tatives of  the  Austrian,  German,  Italian,  United  States,  and  other 
Governments,  and  myself,  as  representing  the  Royal  Agricultural 
Society  of  England,  were  invited  to  support  him  on  the  platform. 

Mons.  Casimir-P^rier  delivered  his  inaugural  address,  which  was 
particularly  well  received,  and  he  was  followed  by  M.  Tisserand, 
formerly  iferecteur  de  T Agriculture  at  the  French  Ministry  of  Agri- 
culture, who  read  a  Paper  on  "  L'Enseignement  Universitaire ;  ce 
qu'O  devrait  ^tre  au  point  de  vue  agricole." 

Mons.  Casimir-P^rier  thereupon  asked  me  to  give  some  account 
of  the  steps  taken  recently  in  this  direction  by  the  Oxford  and 
Cambridge  Universities,  which  enabled  me  to  call  attention  to  the 
intimate  association  of  the  Royal  Agricultural  Society  with  the 
agricultural  schemes  of  both  Universities,  pointing  out  that  at 
Oxford  our  Society  is  represented  by  the  Chairman  of  our  Education 
Committee,  Lord  Moreton,  and  by  myself  on  the  Joint  Board  of 
Management  of  Agricultural  Studies,  and  that  at  Cambridge  the 
success  of  the  new  Agricultural  Department  under  Dr.  Someriolle  is 
largely  the  result  of  the  munificence  of  our  colleague,  Sir  Walter 
Gilbey,  and  the  efforts  of  Mr.  Pell  and  Sir  Ernest  Clarke. 

This  information  appeared  to  be  of  considerable  interest  to  the 
three  or  four  hundred  delegates  assembled  from  all  parts  of  the  world 
at  the  Paris  Congress. 
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On  the  following  day,  Friday,  I  formally  delivered  the  Paper  on 
"  L'Enseignement  Agricole  dans  laGrande-Bretagne  "  (see  Appendix), 
which  Sir  Ernest  Clarke  had  kindly  prepared  for  me  from  notes 
and  suggestions  for  it  which  I  had  handed  to  him  before  leaving 
England.  Both  this  statement,  which  was  well  received  by  the 
delegates,  and  my  impromptu  speech  on  University  Education  on  the 
opening  day,  will  appear  in  the  Official  Report  of  the  Congress. 

I  had  the  honour  to  receive,  as  the  Society's  representative,  an 
invitation  to  a  banquet  in  connection  with  the  Congress  at  the  Hdtel 
Continental,  presided  over  by  M.  Casimir-P^rier  ;  and  the  President 
of  the  Republic,  M.  Loubet,  graciously  sent  to  my  hotel  an  invita- 
tion to  the  Elys^e. 

Nothing  could  exceed  the  kindness  and  courtesy  of  everyone, 
and  at  my  suggestion  special  letters  have  been  ordered  by  the 
Council  to  be  addressed  by  the  Secretary  of  the  Society  to  Mons. 
Casimir-P^rier,  President  and  M.  de  Lagorsse,  the  Secretary- 
General  of  the  Congress,  expressing  the  Society's  appreciation  of  the 
reception  accorded  to  its  representative  at  the  Congr^  International 
de  TEnseignement  Agricole. 

MAETIN  J.  SUTTOK. 
Henley  Park,  Ozon :  August  1, 1900. 


APPENDIX. 
Pajier  read  hy  Mr.  Sutton  at  the  Congress. 

As  Delegate  of  the  Royal  Agricultural  Society  of  England  to  the 
International  Congress  of  Agricultural  Education,  I  have  the  honour 
to  report  that  that  Society,  which  has  about  11,000  Governors  and 
Members,  and  which  is  the  leading  Agricultural  Society  in  Great 
Britain,  has  taken  a  very  important  part  in  the  direction  of  Agri- 
cultural Education  in  that  country.  The  Society  was  originally 
founded  in  the  year  1838,  and  two  years  later  it  received  a  Royal 
Charter  of  Incorporation,  which  cited  that,  amongst  other  important 
objects,  the  Society  was  "  to  take  measures  for  the  improvement  of 
the  education  of  those  who  depend  upon  the  cultivation  of  the  soil 
for  their  support." 

Practically  the  whole  of  the  work  of  such  a  Society  as  that 
which  I  have  the  honour  to  represent  may  be  regarded  as  educa- 
tional in  character,  and,  as  a  matter  of  fact,  the  work  which  the 
Society  accomplished  in  its  early  days  had  the  very  greatest  educa- 
tional value,  though  not  exactly  in  the  sense  which,  I  presume,  this 
Congress  is  specially  summoned  to  discuss,  viz.  the  mental  training 
and  equipment  of  the  young. 

The  articles  on  Scientific  and  Practical  Agriculture  published 
in  the  Society^s  Journal,  which  has  been  continuously  issued  from 
1839  to  the  present  time — including  the  splendid  Agricultural 
Monographs  of  Sir  John  Lawes  and  Sir  Henry  Gilbert^  and  reports 
on  the  chemical  experiments  at  Wobum,  experiments  in  animal 
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pathology,  investigations  into  the  ravages  of  injurious  insects, 
parasites,  and  fungi,  and  the  exhaustive  scientific  trials  of  agricul- 
tural implements — have  all  had  their  share  in  educating  and  stimu- 
lating agricultural  intelligence. 

Long  before  the  State  in  Great  Britain  had  recognised  any 
obligation  to  do  anything  in  the  direotion  of  Agricultural  Education, 
and  even  before  the  passing  of  the  Elementary  Education  Act  of 
1870 — the  first  attempt  of  the  State  to  undertake  the  instruction  of 
its  future  citizens — the  Royal  Agricultural  Society  inaugurated 
schemes  of  Annual  Examinations  for  Prizes  and  Certificates  which 
have  been  of  the  greatest  value  in  promoting  the  study  of  the  science 
of  Agriculture. 

The  organisation  and  conduct  of  these  examinations  have  been 
the  chief  work  of  the  Society's  Education  Committee,  one  of  the 
most  important  of  the  numerous  Standing  Committees  of  the 
CouncD  of  the  Society.  The  Committee  (whose  present  Chairman 
is  Lord  Moreton)  was  appointed  on  April  6,  1864,  for  the  purpose 
of  giving  more  precise  effect  to  the  object  of  the  Society's  Charter, 
the  words  of  whicli  have  been  already  quoted.  Its  early  recom- 
mendations were  the  subject  of  great  controversy,  and  various 
schemes  were  tried  without  success. 

It  is  interesting  in  these  days  to  mark  the  differences  which 
divided  the  members  in  their  early  struggles  for  improved  Agricul- 
tural Education.  On  the  one  hand  were  those  who  advocated  the 
advancement  of  sound  general  education  to  prepare  the  mind  of  the 
student  for  the  proper  reception  of  that  practical  knowledge  of  agri- 
culture which  can  only  be  completed  by  observation  of  the  working 
of  a  farm.  On  the  other  were  those  who  urged  the  special  training 
of  young  men  in  the  science  and  practice  of  agriculture  during  the 
interval  between  the  completion  of  ordinary  education  and  entry 
upon  practical  work. 

Eventually  two  well-defined  schemes  were  adopted,  known  as  the 
Senior  and  Junior  Examinations  of  the  Society.  The  former  were 
started  in  1868,  the  latter  in  1874.  The  Senior  Examination,  open 
to  all  candidates  of  whatever  ago  or  locality,  has  up  to  the  present 
year  been  held  annually  in  May,  and  comprised  the  following 
subjects  :  Practical  Agriculture,  Chemistry,  Book-keeping,  Land 
Surveying,  Agricultural  Engineering,  Geology,  Botany,  Yeterinary 
Science,  and  Agricultural  Entomology.  Out  of  a  total  of  532 
candidates  who  have  entered  for  these  examinations  from  1868  to 
1899,  190  gained  first-class,  and  82  gained  second-class  certificates. 

The  certificates  granted  by  the  Society  have  long  possessed  a 
high  value  in  connection  with  agricultural  appointments  both  at 
home  and  abroad,  being,  in  fact,  the  nearest  approach  to  a  national 
agricultural  diploma  obtainable  in  England.  During  recent  years, 
when  Agricultural  Education  has  received  a  remarkable  impetus 
throughout  the  country,  their  possession  has  proved  especially 
useful. 

The  Highland  and  Agricultural  Society  of  Scotland,  which  per- 
forms for  the  northern  part  of  Great  Britain  similar  functions  to 
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those  of  the  Koyal  Agricultural  Society,  and  which  had  for  a 
number  of  years  organised  a  similar  examination  of  its  own,  joined 
forces  in  1899  with  the  Royal  Agricultural  Society  for  the  establish- 
ment of  a  joint  examination  for  "  The  National  Diploma  in  the 
Science  and  Practice  of  Agriculture  "  for  Great  Britain,  to  take  the 
place  of  the  two  separate  examinations  heretofore  conducted  by 
the  two  Societies  separately. 

Accordingly  a  National  Agricultural  Examination  Board,  con- 
sisting of  representatives  of  both  Societies,  was  constituted,  and  I 
had  the  honour  of  being  appointed  one  of  the  English  members  of 
the  Board.  The  Regulations  and  Syllabus  of  the  Examination  for 
the  National  Diploma  in  the  Science  and  Practice  of  Agriculture,  as 
finally  settled  by  the  Board  on  October  20,  1899,  are  annexed 
hereto  as  showing  the  scope  and  character  of  the  examination.  ^ 

It  was  considered  desirable  by  the  Board  that,  with  a  view  of 
securing  thoroughness  in  the  study  of  the  several  subjects  included 
in  the  Syllabus  by  the  candidates  for  the  Diploma,  the  examination 
should  be  spread  over  two  years  and  be  taken  in  two  divisions  : 
Division  I.  (first  year)  comprising  the  subjects  of  Mensuration  and 
Land  Surveying,  Agricultural  Botany,  General  Chemistry,  Geology, 
and  Agricultural  Entomology  ;  and  Division  II.  (second  year),  the 
subjects  of  Practical  Agriculture,  Agricultural  Book-keeping, 
Agricultural  Chemistry,  Agricultural  Engineering,  and  Yeterinaiy 
Science. 

The  first  examination  for  this  new  Diploma  was  held  in  May  last, 
at  the  Yorkshire  College,  Leeds,  By  the  final  date  fixed  for  the 
receipt  of  applications  to  sit  at  the  examination  (March  31),  53 
candidates  had  entered,  of  whom  14  were  successful 

The  Junior  Examinations  were  instituted  in  1874,  when  a  scheme 
prepared  by  the  Education  Committee  was  adopted,  with  the  object 
of  encouraging  the  preliminary  study  of  Agriculture  in  middle-class 
schools.  By  this  scheme  10  scholarships  of  20/.  each  were 
annually  competed  for,  from  the  years  1874  to  1895.  The  subjects 
of  examination  comprised  the  Principles  of  Agriculture,  Agricultural 
Chemistry,  Elementary  Mechanics  as  applied  to  Agriculture,  and 
Land  Surveying.  The  average  annual  number  of  competitors  for 
these  scholarships  was  about  36,  and  the  average  annual  number  of 
competing  schools  about  12.  Altogether  296  candidates  passed 
the  examination,  of  whom  196  gained  scholarships  of  an 
Aggregate  money  value  of  3,920/.,  and  100  certificates.  The  funds 
recently  placed  at  the  disposal  of  the  County  Councils,  which  have 
been  largely  devoted  to  the  improvement  of  technical  agricultural 
education  by  the  establishment  of  scholarships  and  other  incentives^ 
rendered  the  continuance  of  the  Society's  junior  scholarships 
unnecessary,  and  it  was  therefore  decided  at  the  end  of  the  year 
1895  to  withdraw  them. 

The  funds  thus  released  were  devoted  by  the  Council  to  a  new 


>  Not  here  reproduced.    The  Beffalations  and  Syllabus  wiU  be  found  on 
pp.  863-9  of  Part  II.  of  this  volnme,--BD. 
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scheme  to  meet  a  pressing  want  for  the  more  systematic  examina- 
tion of  teachers  and  students  of  dairying.  Considerable  efforts 
have  been  made  during  the  last  few  years  to  improve  the  methods 
of  English  dairying.  Numerous  teaching  institutions,  old  or  new, 
have  taken  up  the  subject,  and  in  consequence  there  has  been 
a  steady  demand  for  capable  and  practical  dairy  teachers.  Most 
of  the  institutions  have  granted  diplomas  to  their  successful 
students,  which,  of  course,  have  had  a  certain  local  value. 
There  was,  however,  no  national  independent  standard  or  test 
of  the  value  of  the  teaching  given,  and  the  lack  of  uniformity 
was  only  too  painfully  evident.  At  first  it  was  hoped  that  the 
Board  of  Agriculture,  which  dispenses  Government  grants 
to  most  of  the  institutions  imparting  dairy  instruction,  would 
take  the  steps  necessary  to  remedy  a  recognised  defect.  But  the 
powers  granted  to  the  Board  by  Parliament  proved  insufl&cient 
for  this  purpose.  Then  an  endeavour  was  made  to  ascertain 
whether  a  National  Board  for  the  granting  of  diplomas  could  bo 
formed  of  representatives  selected  from  the  various  bodies 
interested  in  dairying,  and  the  Board  of  Agriculture  summoned  a 
conference,  which  met  in  October  1895,  to  consider  the  question. 
At  this  conference  «o  many  divergent  views  were  expressed  by  the 
delegates  that  the  evolution  of  a  scheme  which  would  meet  with 
general  acceptance  appeared  hopeless,  and  the  realisation  of  the 
object  in  view  as  far  off  as  ever. 

It  was  then  that  the  Council  of  the  Royal  Agricultural  Society 
determined  to  put  forth  a  plan  of  its  own,  and  hold  an  Examination 
in  the  Science  and  Practice  of  Dairying  which  should  have  general 
support  as  emanating  from  the  National  Agricultural  Society,  and 
whose  diploma  should  have  the  weight  which  a  perfectly  indepen- 
dent test  alone  could  give.  The  syllabus  of  this  Examination,  which 
is  included  in  the  Appendix,^  exemplifies  the  Society's  motto, 
"  Practice  with  Science,''  for  successful  candidates  must  not  only  be 
able  to  milk  a  cow,  but  must  prove  themselves  conversant  with 
scientific  facts  respecting  the  iMicteriology  of  milk,  cream,  butter, 
and  cheese. 

This  examination  for  the  Diploma  in  Dairying  is  now,  like  the 
examination  in  Agriculture,  conducted  under  the  joint  auspices  of 
the  Boyal  Agricultural  Society  of  England  and  the  Highland  and 
Agricultural  Society  of  Scotland  by  the  National  Agricultural 
Examination  Board  before  mentioned. 

Altogether,  since  these  Dairy  Examinations  were  started  in  1896, 
103  candidates  of  both  sexes  have  been  examined,  and  62  of  them 
have  gained  the  National  Diploma. 

In  1890  the  Society's  Education  Committee  endeavoured  to  meet 
an  acknowledged  want  on  the  part  of  Agricultural  teachers  and 
students,  by  undertaking  the  publication  of  a  Text-Book  on 
Agricxdture.  They  entrusted  the  writing  of  the  work  to  Dr. 
Fream,  and  the  proofs  were  submitted  to  and  carefully  revised 

*  Not  here  reprodnced.— Sd. 
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hj  some  of  the  leading  authorities  of  the  day  in  the  varioas  d^Murt- 
ments  of  the  subject,  whilst  no  pains  and  expense  were  spared  in 
providing  suitable  illustrations. 

The  result  was  the  production  of  a  work  entitled  ^  Elements 
of  Agriculture/'  which  may  fairly  be  described  as  an  Agricultural 
classic.  Published  at  the  popular  price  of  3«.  6d,  it  has  already 
run  through  six  editions,  and  has  been  translated  into  at  least  one 
foreign  language. 

Having  now  indicated  the  educational  work  with  which  the 
Koyal  Agricultural  Society  has  been  particularly  identified,  it  may 
be  well  to  pass  briefly  in  review  the  progress  of  Agricultural  Educa- 
tion in  Great  Britain  during  the  past  decade,  Le.  since  the  last 
great  Universal  Exhibition  at  Paris  in  1889.  This  period  has  in 
fact  witnessed  a  striking  educational  movement  in  Great  Britain, 
more  especially  in  the  direction  of  technical  instruction  in  Agricul- 
ture. Previously  to  the  year  1890,  very  little  indeed  had  been 
done  by  the  State  for  Agricultural  Education.  In  1888  an  annual 
Government  grant  of  5,000Z.  was  first  made  in  aid  of  Agricultural 
and  Dairy  Schools  in  Great  Britain.  In  1889  the  Board  of  Agri- 
culture was  established  by  Act  of  Parliament,  and  amongst  other 
duties  was  entrusted  with  the  administration  of  this  grant,  which 
has  now  increased  to  7,350Z.,  an  amount  that  was  distributed  by 
the  Board  during  the  financial  year  of  1898-9  for  Agricultural 
Education  and  experimental  research,  in  varying  proportions, 
amongst  twelve  different  Agricultural  Ck>lleges  and  Institutions. 

In  1890,  what  was  practically  a  revolution  was  effected  by  the 
Local  Taxation  (Customs  and  Excise)  Act  of  1890,  which  distributed 
certain  funds  amongst  the  County  Councils  (which  had  then  been 
in  existence  only  two  years),  with  the  recommendation  that  those 
funds  should  be  devoted  to  the  promotion  of  technical  instruction. 
No  attempt  was  made  by  Parliament  to  guide  the  County  Councils 
in  their  administration  of  the  money  thus  placed  at  their  disposal. 
Consequently,  the  earlier  attempts  to  administer  the  funds  were  not 
very  successful ;  but  with  experience  and  perseverance  much  has 
since  been  achieved,  and  Agricidtural  Education  has  greatly  benefited, 
although  doubtless  much  yet  remains  to  be  done  in  perfecting  the 
system  of  organisation  and  securing  a  better  correlation  of  effort 
between  the  various  Councils, 

Of  the  sums  now  annually  administered  by  the  County  Councils 
it  is  estimated  that  something  like  85,000Z.  is  devoted  to  Agricul- 
tural Education  in  Great  Britain,  an  amount  which,  as  will  be 
seen,  is  still  far  below  that  annually  expended  by  our  Continental 
neighbours  and  by  the  United  States.  The  fundjB  referred  to  have 
resulted  in  the  establishment  of  new  Agricultural  Colleges  in  all 
parts  of  the  kingdom,  in  special  courses  of  Lectures  and  Demon- 
strations in  Dairy  Work,  Poultiy  Keeping,  Fruit  Growing,  Bee 
Keeping,  &c,  as  well  as  the  provision  of  numerous  scholarships  in 
rural  schools  attended  by  the  sons  of  farmers  and  agriculturists 
generally. 

A  further  step  towards  the  more  systematic  organisation  of 
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general  education  in  Great  Britain  has  recently  been  taken  by  an 
Act  of  1899,  which  provides  for  the  reorganisation  of  the  Govern- 
ment Education  Department  under  the  title  of  the  Board  of  Educa- 
tion. This  Board  has  scarcely  yet  had  time  to  effect  any  appreci- 
able reforms ;  but  it  is  to  be  hoped  that  it  will  in  future  exercise 
no  small  influence  in  further  improving  the  education  of  the  agri^ 
cultural  classes.  Indeed,  in  one  direction,  viz.  elementary  education 
in  the  rural  districts,  valuable  steps  have  already  been  taken. 

Hitherto  agriculturists  have  had  great  reason  to  complain  of 
the  want  of  elasticity  and  adaptability  to  rural  needs  of  the 
elementary  education  given  to  children  in  the  country.  There 
has  been  far  too  great  an  adherence  to  one  cast-iron  pattern, 
which  has,  in  effect,  resulted  in  the  system  of  education  purely 
adapted  for  town  life  being  applied  to  the  rural  communities.  The 
natural  tendency  of  such  a  state  of  things  has  been  to  still  further 
accelerate  the  depopulation  of  rural  districts.  The  creation  of  the 
Board  of  Education  seemed  to  afford  an  opportunity  of  remedying 
this  educational  evil,  and  the  Council  of  the  Boyal  Agriculture 
Society  unanimously  adopted,  at  my  instance,  on  March  7,  1900,  a 
resolution  to  the  effect  that  education  in  rural  districts  should  be 
adapted  to  the  requirements  of  country  life.  Other  agricultural 
societies  passed  similar  resolutions,  and  the  result  was  the  issue  by 
the  new  Board  of  a  circular-letter  to  school  managers  which  meets 
the  views  put  forward  by  the  Society. 

At  the  instance  of  the  representatives  of  Agriculture  in  Parlia- 
ment, advantage  was  taken  last  year  to  secure  the  insertion,  in  an 
Act  known  as  "Robson's  Act,"  of  a  provision  by  which  School 
Local  Authorities  may  under  certain  conditions  limit  the  number  of 
attendances  required  by  children  in  rural  districts  to  250  in  one 
year,  thus  providing  for  a  kind  of  "  half-time  "  system,  which  may 
lead  to  beneficial  results  in  attaching  the  labouring  classes  to  the 
land  whilst  young.  It  is  yet  too  soon  to  say  what  advantage  will 
be  taken  of  this  Act  or  to  forecast  with  any  certainty  the  influence 
which  it  may  exercise. 

It  is  satisfactory,  moreover,  to  report  that  our  ancient  Univer- 
sities, where  the  British  landowners  of  the  future  are  being  educated, 
are  now  recognising  Agricultural  Science  as  a  subject  qusJifying  for 
graduation  ;  so  that  there  is  hope  that  in  the  future  all  classes  of 
the  agricultural  community — landowners,  farmers,  and  labourers — 
may  be  better  equipped  than  before  in  their  knowledge  of  the  principles 
underlying  the  successful  practice  of  what  is  still  the  great  national 
industry  of  the  United  Kmgdom. 

Martin  J.  Sutton. 

June  1900. 
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THE  SUMMER  OF   1900. 

The  variability  of  the  English  climate  has  seldom  been  seen  in  a 
greater  degree  than  in  the  summer  which  has  just  passed  away, 
for  nearly  three  weeks  in  July  the  weather  was  extremely  fine  and 
warm,  and  in  most  places  very  dry.  About  the  middle  of  August 
there  was  another  week  of  genuine  summer  weather,  not  so  hot  as 
in  July,  but  exceedingly  fine  and  sunny.  With  these  two  ex- 
ceptions the  atmosphere  seemed  to  be  in  a  constant  state  of  unrest, 
the  most  striking  feature  being,  perhaps,  the  unusual  prevalence  of 
thunderstorms,  accompanied  in  many  instances  by  tremendous  falls 
of  rain  and  hail.  The  worst  weather  of  all  occurred  during  the 
opening  days  of  August,  when  the  country  was  visited  by  heavy 
and  continuous  rains,  and  by  westerly  gales  of  considerable  severity 
for  the  time  of  year.  The  high  winds  did  a  large  amount  of 
damage  in  the  orchards  and  hop  gardens,  and  in  many  instances 
were  sufficiently  strong  to  tear  off  large  branches  from  the  trees — 
quite  a  rare  occurrence  in  the  summer  time. 

In  June  there  was  very  little  weather  that  seemed  at  all  worthy 
of  the  month.  Temperature  was,  it  is  true,  mostly  above  the 
average ;  but,  with  cyclonic  disturbances  advancing  over  us 
constantly  from  the  westward,  the  conditions  when  not  actually 
rainy  were  thoroughly  unsettled,  with  frequent  showers  in  most 
districts.  In  the  course  of  the  whole  month  there  was  scarcely 
a  day  on  which  thunderstorms  did  not  occur  in  some  part  of  the 
country,  and  on  the  11th  there  was  very  heavy  rain  in  the  Midlands. 
Towards  the  close  of  the  month  the  thermometer  fell,  and  until  the 
end  of  the  first  week  in  July  the  weather  was  not  only  showery  but 
extremely  cool,  the  lowest  temperatures  being  reported  quite  at  the 
close  of  the  inclement  spell,  when  the  wind  blew  from  north-west 
and  north. 

Up  to  this  time  the  agricultural  prospects  were  by  no  means 
bright,  the  crops  being  generally  in  a  very  backward  state,  with 
every  prospect  of  a  late  harvest  A  radical  change  in  the  atmo- 
spherical conditions  now  set  in,  however,  and  for  nearly  three  weeks 
the  country  enjoyed  a  spell  of  hot,  dry,  forcing  weather,  the  day 
temperatures  rising  often  above  85^,  and  soaring  not  infrequently 
into  the  nineties.  With  this  altered  state  of  affairs  the  crops  soon 
made  up  the  time  they  had  lost  in  the  earlier  part  of  the  summer, 
the  grain  ripening  with  an  unnatural  degree  of  rapidity,  that  proved 
not  only  surprising  but  also  a  little  disconcerting  to  the  former. 
Even  during  this  run  of  summer  heat  the  weather  was  not  quite 
settled,  many  portions  of  the  country  being  visited  by  thunder- 
storms of  considerable  violence.  The  worst  instance  of  the  kind 
occurred  on  July  12,  when  the  West  Riding  of  Yorkshire  experienced 
a  storm  of  tropical  severity.  On  Rombald's  Moor,  lying  between 
Ilkley  and  Bingley,  a  veritable  cloud-burst  occurred  on  the  after- 
noon of  this  day,  the  rainfall  being  sufficiently  heavy  to  tear  up 
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tbe  roads  and  to  sweep  away  bridges,  walls,  and  small  farm- 
buildings.  '  On  July  20  Northampton  and  the  neighbouring  districts 
were  almost  equally  unfortunate,  a  terrific  hailstorm  doing  much 
damage,  not  only  to  the  crops,  but  also  to  glass-houses  and  other 
fragile  structures. 

At  the  end  of  July  the  weather  broke  up  completely,  and  in 
the  early  days  of  August  the  country  was  visited  by  three  serious 
cyclonic  disturbances,  each  of  which  occasioned  heavy  rain, 
especially  in  the  western  and  northern  districts,  and  gales  of 
exceptional  severity  for  the  time  of  year.  About  the  middle  of 
August  there  was,  as  we  have  already  noticed,  a  decided  improve- 
ment ;  but  ihia  did  not  last  many  days,  the  latter  part  of  the  month 
^^>^g  again  very  changeable,  with  frequent  rain  and  a  renewal  of 
the  thundery  weather  for  which  the  summer  had  been  all  along  so 
remarkable. 

The  leading  features  in  the  weather  of  the  entire  season  are 
shown  in  a  statistical  form  on  p.  535,  the  following  remarks  giving 
further  details  of  interest  in  the  history  of  each  particular  element. 

Temperature  was,  as  a  rule,  above  the  average,  the  only  weeks 
with  any  general  deficiency  of  warmth  being  the  last  in  June,  the 
first  in  July,  and  the  second  in  August.  During  the  latter  part  of 
August  the  temperature  differed  but  little  from  the  normal.  The 
warmest  weeks  were  the  second  in  June  and  the  third  and  fourth 
in  July.  Taking  the  season  as  a  whole,  the  mean  temperature  was 
consequently  above  the  average,  the  difference  being  comparatively 
small  in  the  north-western  district,  but  large  in  the  midlands,  and 
still  larger  in  the  eastern  counties.  As  a  rule  the  excess  of  warmth 
was  greater  in  the  night  than  in  the  day-time,  this  being  especially 
the  case  in  the  eastern  district.  In  the  south-western  parts  of  the 
country,  however,  the  state  of  things  was  reversed,  the  night  tempera- 
tures being  very  little  above  the  normal.  A  comparison  with 
previous  summers  shows  that  in  nearly  all  districts  the  season  was 
not  nearly  so  warm  as  that  of  1899,  and  that  in  the  south  and 
south-west  it  was  not  so  warm  as  in  1897.  With  these  exceptions 
it  was  the  warmest  summer  experienced  since  that  of  1893  The 
highest  temperatures  of  the  season  were  recorded  mostly  between 
J^y  16  and  20,  when  the  thermometer  in  the  shade  rose  to  between 
85**  and  90^  in  nearly  all  parts  of  the  country,  to  92**  in  London, 
and  to  95^  at  Cambridge.  In  the  eastern,  midland,  and  southern 
counties,  however,  the  heat  was  nearly  as  great  on  July  25,  the 
thermometer  again  exceeding  85^  in  many  places,  and  reaching  91° 
in  London  and  92°  at  Cambridge.  Other  spells  of  hot  weather 
occurred  respectively  on  June  11  and  12,  and  between  August  13 
and  18  ;  but  in  these  cases  the  warmth  was  short  and  spasmodic. 
Over  the  country  as  a  whole  the  absolute  maximum  temperature  of 
the  summer  differed  but  little  from  those  registered  in  many  recent 
years.    In  London,  however,  the  reading  of  92°  6n  July  16  and  19 

'  This  and  many  other  details  relating  to  the  heavy  rainfalls  of  the  season 
are  from  Symont^  Meteorologieal  Maganne, 
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;  the  highest  recorded  since  August  1893,  when  the  thermometer 
rose  to  93°  ;  while  at  Cambridge  the  reading  of  95°  on  July  20  was 
the  highest  recorded  since  August,  1876,  when  a  similar  tempera- 
ture was  observed.  The  lowest  temperatures  of  the  summer  were 
experienced  mostly  in  the  first  week  of  June,  when  the  sheltered 
thermometer  fell  below  45°  in  many  parts  of  the  country,  and 
below  40°  at  some  of  the  northern  and  inland  stations,  the  lowest 
reading  reported  being  one  of  36°  at  Durham.  In  many  places, 
however,  the  nights  were  almost  as  cold  about  July  8  or  9,  when 
readings  a  trifle  below  40°  were  registered  at  some  places  in  the 
west ;  at  Hereford  the  thermometer  fell  to  39°,  and  at  Llandovery 
(Oarmarthenshire)  to  36°.  In  another  cold  spell,  occurring  about 
the  middle  of  August,  the  thermometer  fell  to  39°  at  Llandovery, 
and  to  36°  at  Alnwick  Castle.  A  comparison  with  previous  years 
shows  that  the  low  summer  temperatures  we  have  quoted  were  by 
no  means  exceptional.  Even  last  year,  when  the  season  was  upon 
the  whole  so  exceedingly  warm,  the  thermometer  on  June  14  fell 
lower  than  at  any  time  during  the  recent  summer,  a  slight  ground 
frost  being  reported  in  many  parts  of  the  country. 

Rainfall. — The  rainfall  was  in  excess  of  the  average  throughout 
the  greater  part  of  June,  and  also  at  the  beginning  of  August,  and 
in  the  third  week  of  that  month  ;  the  fall  over  the  country  generally 
being  heaviest  between  August  2  and  6.  During  the  greater  part 
of  July  there  was  a  general  deficiency  of  rain,  a  similar  state  of  things 
existing  about  the  middle  of  August,  and  quite  at  the  close  of  the 
season.  Taking  the  summer  as  a  whole  it  appears  that  in  the 
southern  counties  there  was  a  rather  large  deficiency  of  rain,  and 
in  the  Channel  Islands  a  still  larger  deficiency.  In  the  eastern,  and 
also  in  the  south-western  districts,  the  total  amount  differed  but  little 
from  the  normal ;  but  in  the  northern  parts  of  the  country  there 
was  a  considerable  excess,  amounting  to  as  much  as  37  per  cent,  in 
the  north-eastern,  and  to  17  per  cent,  in  the  north-western  counties. 
In  nearly  all  districts  the  summer  proved  the  wettest  of  recent 
years,  the  fall  in  the  eastern  and  southern  counties  being  greater 
than  in  any  year  since  1895.  At  Yarmouth  it  was  the  wettest 
summer  since  that  of  1892,  and  at  Loughborough  and  Liverpool 
since  that  of  1891 ;  while  at  Shields,  where  the  total  rainfall 
amounted  to  more  than  half  as  much  again  as  the  average,  it  was 
the  wettest  since  at  least  the  year  1866,  when  the  record  at  that 
place  commenced.  Valuable  evidence  as  to  the  character  of  last 
summer's  rains  is  afforded  by  the  statistics  relating  to  the  number 
of  days  on  which  the  falls  occurred.  From  these  figures  we  see 
that  in  most  districts  the  number  of  days  with  rain  agreed  very 
closely  with  the  average,  and  that  in  the  two  wettest  districts,  viz. 
the  north-eastern  and  the  north-western,  the  agreement  was 
absolute.  It  is  clear,  therefore,  that  the  wetness  of  the  summer  was 
not  attributable  to  any  undue  frequency  of  rain^  but  to  the  weight 
of  the  falls  that  actually  occurred,  many  of  the  heaviest  being 
associated  with  thunderstorms  of  greater  or  less  severity.  To 
enumerate  anything  like  the  number  of  individual  instances   on 
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femperatore,  Ttainfiftn,  and  Bright  Sunshine  experienced  over 
Aigland  and  Wales  during  the  Thirteen  Weeks  ended  Sept,  1, 
1900. 

{The  Summer  Season.) 
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Kara.— The  above  Table  Is  compiled  from  information  given  in  the  Weekly  Weather  Report  of 
the  Meteorological  Office.  The  averages  employed  are :  For  Temperatnre,  the  records  made  durlnv 
tta0  tvrenty-flve  years,  1871-95  ;  for  Bainy  Days,  the  values  for  the  fifteen  years,  1881-95  •  for 
Tote!  BainfaU,  those  for  the  thirty  years,  1866-95 ;  and  for  Bright  Sunshine,  those  for  the  fifteen 
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which  these  semi-tropical  drenchings  came  down  would  entail  too 
great  an  expenditure  of  space ;  it  must  suffice,  therefore,  to  quote 
some  of  the  principal  cases  reported.  On  June  11  the  midlands  and 
northern  counties  were  visited  by  a  very  heavy  fall,  amounting  to 
1*3  inch  at  Skipton,  and  to  2*0  inches  at  Breadsall  Priory,  near 
Derby.  On  June  24  the  northern  counties  were  again  affected,  as 
much  as  1*8  inch  of  rain  falling  at  Alnwick  Castle,  and  1*5  inch  at 
Newcastle-on-Tyne.  The  next  case  occurred  in  the  same  district, 
on  July  12,  and  was  especially  severe,  as  we  have  already  seen,  in 
West  Yorks  j  at  Heaton  3*3  inches  fell,  and  at  Gilstead  4*5  inches, 
while  at  one  station,  at  Ilkley,  there  was  as  much  as  5*4  inches — the 
bulk  of  these  very  large  amounts  occurring  in  the  space  of  an  hour 
or  two.  On  July  20  the  eastern  and  midland  counties  were  visited, 
a  fall  of  1*7  inch  occurring  at  East  Dereham,  and  2*3  inches  at 
Breadsall  Priory.  The  remaining  cases  of  any  great  note  occurred 
respectively  on  August  2  and  August  6,  when  the  whole  of  the 
northern  districts  experienced  very  heavy  falls.  On  the  3rd  2*6 
inches  was  recorded  at  Scarborough,  and  2*4  inches  at  Shields  ; 
while,  on  the  6th  1*9  inch  fell  at  Llandudno,  1*8  inch  at  Alnwick 
Castle,  and  1*6  inch  at  Manchester. 

Bright  Sunshine, — Notwithstanding  the  generally  unsettled  state 
of  the  weather,  the  duration  of  bright  sunshine  was  usually  in 
excess  of  the  average.  Throughout  the  whole  of  June  and  July, 
and,  in  fact,  up  to  the  beginning  of  August,  there  was  only  one  week 
in  which  a  deficiency  was  reported  over  the  whole  country,  the 
second  and  third  weeks  in  July  being  especially  fine.  In  August 
the  duration  was  as  a  rule  less  than  the  normal,  an  important 
exception  occurring,  however,  during  the  week  ending  the  18th, 
which  proved  one  of  the  sunniest  of  the  whole  summer.  Taking 
the  season  in  its  entirety,  we  find  that  the  total  amount  of  sunshine 
was  in  excess  of  the  average  in  all  districts,  the  excess  being,  how- 
ever, very  insignificant  in  the  north-eastern  counties.  In  the  two 
western  districts  it  was  also  rather  small  ;  but  in  the  eastern, 
midland,  and  southern  parts  of  the  country  the  amount  was 
considerably  above  the  average,  the  sun  shininfi^  in  the  southern 
counties,  and  in  the  Channel  Islands,  for  more  than  half  the  time 
he  was  above  the  horizon.  Satisfactory  as  they  are,  the  figures  for 
the  summer  compare,  however,  very  unfavourably  with  those 
recorded  in  the  glorious  season  of  1899.  Even  in  the  two  districts 
last  mentioned  the  total  duration  was  more  than  200  hours  less 
than  it  was  last  year,  while,  in  the  south-western  counties,  there 
was  a  falling  off  amounting  to  over  250  hours.  With  the  exception 
of  1899  the  summer  in  the  eastern  and  southern  districts  was  the 
sunniest  experienced  for  at  least  seven  years  past.  Id  the  midlands 
and  the  north-west  it  was  not  so  fine  as  in  1897,  whUe  in  the  north- 
east and  the  south-west  it  was  the  cloudiest  since  1894,  the 
difference  between  this  and  previous  years  being,  however,  in  some 
cases  very  slight. 
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BUTTBB. 

The  Australasian  butter  season  of  1899-1900  established  two 
records,  both  highly  complimentary  to  the  energy  and  enterprise  of 
the  Australasian  dairy  farmers,  and  particularly  satisfactory  after 
four  disastrous  seasons  of  drought.  The  first  is  that  in  the  eight 
months  ended  April  30,  1900,  nearly  25,000  tons  of  Australasian 
butter  entered  the  United  Kingdom,  this  exceeding  the  previous 
highest  yearly  import  by  10,200  tons.  The  second  is  that  the 
increase  of  the  season  over  its  immediate  predecessor  was  the 
enormous  amount  of  11,000  tons,  which  is  nearly  double  the  increase 
in  a  single  year  that  any  country  in  the  world  ever  made.  The 
greatest  increase  that  even  Denmark,  whose  progress  has  been 
phenomenal,  succeeded  in  making  was  6,467  tons  in  1898  over  1897, 
bat  that  was  in  twelve  months,  while  the  Australasian  increase  was 
the  result  of  only  eight  months'  imports. 

The  season  exhibited  two  other  interesting  but  less  noteworthy 
features.  It  began  earlier  and  continued  later  than  any  season 
before,  and  from  the  first  week  in  October  to  the  very  end  of 
April,  with  only  nominal  exceptions,  values  pursued  a  slow  but 
steady  decline.  In  the  beginning  of  October  the  "  Choicest "  brands 
of  Australasian  butter  brought  126«.  per  cwt.,  and  at  the  end  of 
April  they  sold  for  94^.,  or  a  decline  of  325.  from  the  highest 
figure. 

An  examination  of  the  imports  of  the  season  from  the  various 
Colonies  of  Australasia  shows,  as  might  be  expected,  that  Victoria 
heads  the  list  both  in  total  amount  and  largeness  of  increase  over 
the  previous  season,  the  import  for  the  eight  months  from  that 
Colony  being  12,635  tons,  or  an  increase  of  5,367  tons  over  the 
previous  season.  New  2iealand  comes  next  with  a  total  import  of 
7,465  tons,  or  an  increase  of  3,398  tons.  The  third  place  is  taken 
by  New  South  Wales,  with  a  total  import  of  3,820  tons,  or  an 
increase  of  1,735  tons.  South  Australia's  total  is  only  386  tons, 
and  the  increase  220  tons  ;  while  Queensland's  total  import  shows 
365  tons  and  the  increase  228  tons,  although  in  the  case  of  this 
Colony  a  considerable  quantity  of  its  butter  is  transhipped  at 
Sydney,  and  is  entered  in  the  Customs  Returns  as  belonging  to 
NTew  South  Wales.  Thus  there  is  a  most  satisfactory  increase  all 
along  the  line.  Summing  up  these  figures,  it  is  seen  that  the  total 
import  for  the  season  from  Australia  is  17,207  tons,  and  the  increase 
over  the  previous  season  7,550  tons  ;  while  the  total  from  New 
Zealand  is  7,465  and  the  increase  3,398  tons.  Table  I.,  showing 
the  imports  of  Colonial  butter  into  the  United  Kingdom  for  the  last 
six  seasons,  from  September  to  April  inclusive,  supplies  further 
details  of  the  progress  made  in  catering  for  British  markets. 

*  From  Messrs.  W.  Weddel  ^  Go.'s  Austrc^laHan  Dairy  Produce  R^Hevf 
(S^ABon  18904900), 
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Table  I. — Imports  of  Colonial  Butter  during  the  Australasian 
Mutter  Season 


ScmoD 

Victoria 

N.8. 
Wales 

S.  Aus- 
tralia 

Queens- 

Total  A.iia- 
traUan 

New 
Zealand 

Canada 

Gnad 
Total 

c\vt. 

cwt. 

cwt. 

cwt. 

cwt. 

cwt. 

owt. 

cwt. 

1894-95 

206,308 

26,338 

11.633 

— 

243,279 

46,093 

17,979 

807,351 

1896—96 

143,651 

1,058 

6,984 

— 

161,693 

51,166 

31,067  i 

233.926 

189e-97 

140,701 

82,816 

1,393 

1,273 

175,688 

61.763 

66,810 . 

304,256 

1897-98 

106,746 

44,685 

163 

6,757 

167.350 

73,607 

86.050: 

316,007 

1898-99 

146,358 

41,703 

3,312 

2.749 

193.122 

81,332 

121,989 

396,443 

1899-00 

252.703 

76,410 

7,722 

7,306 

344,141 

149,290 

146,444 . 

639,875 

It  will  be  noticed  in  this  table  that  Canada,  which  belongs  to 
quite  another  group  of  British  Colonies,  and  is  situated  in  an 
altogether  different  part  of  the  world  from  Australasia,  is  also  very 
satisfactorily  increasing  its  export  of  Colonial  butter  to  the  United 
Kingdom.  like  New  Zealand,  this  Colony  exhibits,  season  by 
season,  a  steady  increase,  without  that  periodical  retrogression  whid^ 
unfortunately  has  been  one  of  the  characteristics  of  the  dairy 
industry  in  every  Colony  of  Australia.  The  total  import  from 
Canada  during  the  Australasian  season  (not  for  the  year)  was  7,3^2 
tons,  which  was  an  increase  over  the  previous  season  of  only  723 
tons.  It  is,  however,  scarcely  fair  to  compare  the  growth  of 
Canadian  imports  merely  for  the  period  of  the  eight  months  which 
constitute  the  Australasian  season.  If  we  take  the  Canadian 
imports  for  the  year  ended  June  30  and  compare  them  from  year  to 
year,  the  total  and  the  growth  are  both  much  more  favourable  to 
Canada.  For  instance,  during  the  year  ended  June  30,  1900,  the 
total  import  from  Canada  was  11,932  tons,  and  the  increase  over 
the  previous  year  3,781  tons. 

Prices, — During  the  season  1 898-1899  there  was  a  closer  drawing 
together  of  the  prices  of  "Choicest"  and  "Finest"  qualities  of 
butter  than  in  any  previous  period,  and  this  same  characteristic 
was  maintained  during  the  season  1 89  9-1 900.  This  peculiar  position 
of  the  market  values  of  these  two  grades  does  not  coincide  with 
their  intrinsic  qualities,  for  while  the  market  valuation  differs  by 
not  more  than  4^.  per  cwt.,  the  intrinsic  difference  is  at  least  10«. 
per  cwt.  The  "  Choicest "  grade  undoubtedly  is  worth  more  money 
than  it  realises,  but  the  assertion  of  agents  for  several  years,  that 
Australasian  butter  is  specially  suited  for  retailing  at  a  shilling,  has 
created  a  belief  among  buyers  that  a  shilling  is  the  proper  retail 
figure  for  it.  The  "  Choicest "  grade,  however,  should  be  exempt 
from  this  prejudice,  and  if  there  were  any  properly  organised  butter 
committee  to  regulate  the  sale  of  Australasian  buttei  in  British 
markets,  as  there  is  of  all  other  classes  of  butter,  then  "  Choicest  ** 
brands  should  fetch  a  halfpenny  to  a  penny  per  lb.  more  than  they 
do  now. 

The  average  price  for  the  season  1899-1900  works  out  at  the 
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flame  figare  as  for  the  previous  season,  but  this  is  due  to  the  extra- 
ordinanly  high  prices  which  prevailed  during  the  two  months 
September  and  October,  when  only  comparatively  small  quantities 
of  butter  were  on  the  market.  The  average  for  the  other  six 
months,  when  the  bulk  of  the  Australasian  butter  arrived,  was  3«. 
per  cwt.  below  the  previous  season.  The  most  important  point 
r^iarding  the  prices  of  Australasian  butter  during  the  season  1899- 
1900  was  its  decreased  value  relatively  to  Danish  butter,  compared 
with  that  of  previous  seasons.  How  important  this  question  is  can 
be  seen  from  Table  II.,  which  gives  the  top  prices  for  *'  Choicest  ** 
quality  of  Australasian  and  Danish  butter  for  the  last  six  seasons. 

TabIiE  II. — Average  Top  Prices  of  Choicest  Australasian  and  Danish 
Butter  in  London. 


Seaaoa 

AnatrBlAsian 

Danish 

Difference 

per  cwt. 

per  cwt. 

per  cwt. 

».       d. 

9.        rf. 

*.       d. 

1894-96 

101     6 

109     1 

7     7 

1895-96 

108     6 

113    9 

5     4 

1896-97 

104     4 

114     9 

10    5 

1897-98 

100    4 

no    7 

10    3 

1898-99 

103     6 

113     6 

10    0 

1899-00 

103     4 

116     7 

13     3 

Table  III.  has  been  constructed  to  show  how  the  value  of 
Australasian  butter  has  this  season  depreciated  in  comparison  with 
Danish  since  the  previous  season. 

Table  III. — Difference  per  curt,  between  the  Prices  of  Australasian 
and  Danish  Butter. 


Seuon 

Sept. 

Oct. 

Nov. 

a.     d. 

8     6 

11     6 

Dec. 

Jan. 

Feb. 

Mar. 

April 

Average  lor 
season 

1898-99 
1899-1900      . 

«.    d. 
10     0 

i.     d. 

6     2 

10    0 

s,     d. 
12     0 
17     6 

a.      d. 
10     6 
14     4 

*.      d. 
11      6 
10     0 

».      d. 
14     6 
10     0 

*.     d. 

7    2 

11     6 

$.     d. 
10     0 
13    3 

It  is  thus  seen  that  Australasian  lost  ground  as  compared 
with  Danish  in  five  out  of  the  seven  months  (where  a  comparison 
can  be  made)  to  the  extent  of  is.  Id.  per  cwt.,  while  it  gained  in 
two  of  the  months  to  the  extent  of  3^.  only.  In  some  months  the 
difference  was  very  great,  notably  in  January,  when  it  was  lis.  5c?., 
while  for  the  four  months  October,  November,  December,  January, 
when  three-fourths  of  the  Australasian  butter  arrived,  the  average 
difference  was  Ids.  Sd.  per  cwt.  During  the  same  four  months  in 
the  previous  season  the  average  difference  was  only  9^.  3c?.  Another 
view  of  this  serious  aspect  of  the  relative  prices  of  Australasian 
and  Danish  butter  in  British  markets  is  shown  by  the  difference  in 
the  two  kinds  for  the  last  six  seasons  as  given  in  Table  II. 
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Among  agents,  various  reasons  are  advanced  to  explain  these 
facts,  the  principal  being  that  Australasian  butter  is  not  so  good 
as  it  was,  while  Danish  is  getting  better.  Anyone  well  acquainted, 
however,  with  both  butters,  knows  this  is  not  so.  Australasian 
butter  gets  better  every  year,  and  is  now  so  dose  in  its  intrinsic 
merits  to  Danish  that  very  large  quantities  of  it  are  retailed  at  the 
same  price.  That  some  of  the  Australian  brands  suffered  from 
fishiness  this  season  and  that  this  particular  flavour  much  reduced 
the  value' of  those  brands  is  true,  but  the  figures  quoted  above 
include  the  top  quotations  of  all  of  the  "  Choicest "  brands,  and 
therefore  the  falling  off  in  quality  of  an  odd  brand  here  and  there 
does  not  affect  the  question  of  comparative  top  value  to  Danish. 
In  New  Zealand  butter,  for  example,  fishiness  is  almost  unknown, 
and  it  is  recognised  by  everybody  that  New  Zealand  butter  has 
improved  year  by  year,  until  it  is  pressing  Danish  very  hard  in  the 
matter  of  quality,  yet  the  figures  quoted  above  include  New  Zealand. 
The  principal  reason,  however,  for  the  temporary  increased  disparity 
in  prices  during  the  season  1899-1900  was  the  diminished  supply  of 
Danish,  and  the  greatly  increased  quantity  of  Australasian  butter 
on  the  market. 

Jliargarine  Miocturea, — The  "Sale  of  Food  and  Drugs  Act," 
which  came  into  operation  on  January  1,  1900,  and  which  restricts 
the  amount  of  butter  in  Margarine  Mixtures  to  a  maximum  of 
10  per  cent.,  has  had  a  very  beneficial  effect  in  largely  stopping  the 
palming  off  upon  consumers  high-class  Margarine  Mixtures  in 
place  of  pure  butter.  The  universal  testimony  of  sellers  of  these 
high-class  mixtures  is  that  they  are  not  doing  so  much  business  in 
this  class  of  goods  as  before  the  Act  came  into  operation.  By 
limiting  the  amount  of  butter  to  10  per  cent,  the  consumers  have 
been  able  to  detect  the  poorness  of  quality  in  the  mixtures,  and 
many  people  have  rejected  them  in  favour  of  pure  butter,  and  in 
future  the  competition  will  be  mostly  between  pure  margarine  and 
pure  butter.  This  is  as  it  should  be.  The  high  prices  of  butter 
which  have  ruled  this  spring,  and  which  for  many  years  have  been 
almost  unknown  at  that  time,  are  much  more  lai^^ely  attributable  to 
the  removal  of  the  competition  of  high-class  Margarine  Mixtures  with 
butter  than  is  generally  understood.  After  Easter,  instead  of  the 
prices  of  butter  falling  away,  as  has  been  the  experience  of  recent 
years,  they  actually  advanced  all  through  May  and  June,  a  fact 
which  cannot  reasonably  be  accounted  for  merely  by  the  coldness 
and  lateness  of  the  spring  or  by  the  short  supply  of  imported  butter, 
but  is  easily  explainable  by  the  removal  of  Margarine  Mixtures 
from  the  position  of  powerful  competitors  with  pure  butter. 

Arrivals  of  Butter. — There  has  on  the  whole  been  more  regularity 
both  as  regards  time  and  quantity  in  the  arrivals  of  Australian  and 
New  Zealand  butter  than  in  any  previous  season.  Sometimes  the 
Australian  and  New  Zealand  vessels  have  arrived  too  close  t(^tlier, 
and  if  this  could  be  avoided  in  future  there  would  be  very  little 
further  improvement  to  be  suggested.  The  war  in  South  A&ica 
somewhat  disorganised  shipping  arrangements  during  the  season. 
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The  astonishing  progress  which  Colonial  butter  is  making  in 
British  markets  is  shown  by  the  fact  that  for  the  last  five  years 
ended  June  30,  the  import  has  grown  from  12,949  tons  to  37,534 
tons  per  annum,  or  an  increase  of  24,585  tons  in  the  five  years. 
During  the  same  period  the  import  of  foreign  butter  has  actually 
decreased  by  42  tons.  It  is  during  the  mid- winter  months  that  the 
Colonial  butter  from  Australasia  arrives  on  our  markets,  while  that 
from  Canada  begins  to  arrive  in  July,  and  virtually  ceases  in  the 
following  January.  The  bulk  of  the  Canadian  reaches  British 
markets  during  August,  September,  and  October  ;  the  bulk  of  the 
Australasian  in  December,  January,  and  February.  If  a  com- 
parison of  progress  be  made  between  the  imports  of  Colonial  and 
Foreign  butter  for  the  six  winter  months,  October  to  March,  during 
the  past  five  years,  it  shows  that  Colonial  increased  by  14,592  tons, 
while  foreign  showed  an  actual  decrease  of  6,167  tons.  Of  the 
increase  of  14,592  tons  of  Colonial  butter,  10,566  tons  came  from 
Australasia,  and  the  remaining  4,026  from  Canada. 

Imports  of  Butter  and  Cheese. 

Season  v.  Tear, — As  the  Australasian  and  Canadian  butter 
seasons  occupy  the  end  of  one  calendar  year  and  the  beginning  of 
the  next,  the  official  statistics  of  the  United  Kingdom  divide  the 
season  into  two  separate  returns.  Hence,  in  comparison  with 
countries  where  statistics  are  given  in  calendar  years,  it  is  difficult 
to  realise  accurately  the  progress  which  the  Australasian  and 
Canadian  colonies  are  making  in  British  markets.  In  this  Review 
the  year  for  all  countries  is  taken  as  ending  on  June  30,  which  enables 
a  much  more  satisfactory  comparison  to  be  made,  and  exhibits  the  pro- 
gress or  decline  of  the  imports  from  foreign  countries,  or  from  the 
Ck>lonies  which  contribute  dairy  produce  to  our  markets.  The  home 
production  is  also  estimated  for  the  year  ending  June  30. 

Butter. — The  remarkable  way  in  which  the  imports  of  butter 
have  regularly  increased  for  many  years  is  again  exemplified  by  the 
jear  which  closed  on  June  30  last.  It  appears  to  be  demonstrated 
by  the  experience  of  the  past  decade  that  the  United  Kingdom  is 
quite  unable  to  produce  sufficient  dairy  produce  to  supply  its  own 
population.  In  the  year  ended  June  1891,  the  total  import  of 
batter  was  102,500  tons,  and  for  the  year  ended  June  1900,  it  was 
170,700  tons,  which  shows  an  annual  average  increase  in  the  decade  of 
6,800  tons.  This  growth  has  been  on  the  whole  very  uniform,  any  dis- 
turbance in  its  uniformity  being  more  attributable  to  the  deficient 
seasons  in  our  colonies  and  foreign  countries  than  to  the  bountiful 
seasons  at  home.  Twice  in  the  decade  has  the  import  of  butter 
from  Colonial  sources  fallen  off  slightly  from  the  previous  year,  viz., 
in  1896  and  1898,  while  only  once  has  there  been  any  decrease  in 
the  fordgn  supply,  and  this  occurred  during  the  present  year.  In 
1896  the  Colonial  supply  fell  off  by  5,000  tons,  principally  owing 
to  drought  in  Australia,  but  from  foreign  countries  this  deficiency 
was  more  than  wiped  out  as  the  increased  import  from  these 
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sources  exceeded  16,500  tons.  In  the  present  year  the  position  has 
been  reversed,  for  while  the  foreign  import  fell  away  to  the  extent 
of  9,000  tons  the  supply  from  the  colonies  exceeded  that  of  last  year 
by  16,000  tons,  thus  leaving  a  gain  in  the  quantity  of  imported 
batter  of  6,000  tons  on  the  year.  Distinguishing,  as  in  Table  IV., 
the  two  sources  of  supply  for  the  past  ten  years,  the  import  of 
Colonial  butter  has  been  augmented  by  34,600  tons,  and  that  of 
foreign  by  33,600  tons,  so  that  the  increased  import  for  the  period 
is  fairly  divided  between  Colonial  and  foreign  sources.  If,  however, 
the  last  five  years  be  taken  it  will  be  seen  that  the  growth  of 
Colonial  butter  has  far  exceeded  that  from  foreign  countries.  During 
this  quinquennial  period  the  annual  import  of  Colonial  butter  has 
increased  by  24,500  tons,  while  that  of  foreign  has  virtually  made 
no  progress  whatever.  It  is  but  fair,  however,  to  note  that  the 
effect  of  an  abnormal  increase  in  Colonial  and  an  unusual  deficiency 
in  foreign  for  the  past  year  modifies  to  a  great  extent  this  position. 
Still,  on  the  whole,  the  progress  in  the  import  of  Colonial  butter  far 
exceeds  that  made  by  foreign. 

If  we  examine  in  detail  these  two  classes  of  imports,  it  will  be 
seen  that  the  Australasian  Colonies  have  increased  their  quota  since 
1891  by  13,400  tons,  and  Canada  by  11,100  tons.  Turning  to 
foreign  countries,  Denmark,  as  was  to  be  expected,  shows  the 
greatest  development  in  the  supply  of  imported  butter,  which  has 
increased  in  the  past  ten  years  by  28,678  tons.  Next  come  Russia 
and  Holland  with  increases  respectively  of  7,207  tons  and  6,589 
tons.  Sweden,  which  made  a  steady  progress  from  1891  to  1896, 
has  since  then  declined,  and  this  year  sent  1,400  tons  less  than  ten 
years  ago.  France  and  Germany  are  rapidly  falling  away,  and  the 
latter  country  will  soon  cease  its  supply  altogether.  Five  years 
since  it  was  6,000  tons  annually,  this  year  it  was  1,850  tons. 
France,  which  in  1891  sent  26,000  tons,  has  regularly  declined,  and 
this  year  sent  only  16,800.  Among  the  countries  sending  smaller 
quantities,  Argentina,  Belgium,  and  Norway  are  all  gradually 
increasing  their  supplies,  but  their  totals  are  comparatively  small, 
as  they  together  contribute  only  6,400  tons  out  of  a  total  foreign 
supply  of  133,000  tons.  The  United  States  has  been  erratic  in  its 
supplies  during  the  decade,  and  up  to  now  has  not  made  butter 
specially  for  export  to  the  United  Kingdom  as  all  the  other  foreign 
countries  have  done.  Consequently  it  is  only  when  supplies  from 
elsewhere  fail  that  American  butter  is  sought  for  by  British  buyers. 
The  large  amount  of  salt  in  American  butter,  although  suitable  for 
the  American  palate,  prevents  it  ever  becoming  popular  in  the 
United  Kingdom. 

Cheese. — There  is  no  such  increase  to  be  reported  in  the  import 
of  cheese  as  in  that  of  butter.  Cheese  is  year  by  year  becoming 
less  an  article  of  general  consumption,  owing,  undoubtedly,  to  the 
growing  prosperity  of  the  working  classes,  who  formerly*  lai^ly 
relied  upon  this  commodity  in  their  dietary,  but  are  now  able  to 
purchase  more  butcher's  meat  instead.  During  the  decade  the 
import  of  cheese  has  grown  by  only  24,500  tons,  while  that  of  butter 
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has  increased  bj  71,000  tons.  The  home  supply  has  decreased  by 
17,000  tons.  Distinguishing  the  sources  of  supply  of  cheese,  it  is 
seen  from  Table  Y.  that  the  import  of  Colonial  cheese  has  increased 
since  1891  by  31,500  tons,  while  that  from  foreign  countries  has 
diminished  tb  the  extent  of  6,900  tons.  The  actual  imports  of  both 
kinds  in  1891  were :  Colonial,  43,228  tons  (of  which  41,375  came 
from  Canada),  and  foreign,  60,816  tons.  In  1900  the  figures  are  : 
Colonial,  74,702  tons  (70,549  being  Canadian),  and  foreign,  53,903 
tons.  In  Colonial  imported  cheese  it  is  thus  seen  that  Canada 
virtually  has  the  field  to  itself,  for  the  only  other  Colonial  cheeae 
which  finds  its  way  here  is  New  Zealand,  but  the  amount  of  this  kind 
is  comparatively  insignificant,  being  only  4,000  tons  out  of  a  total 
import  of  128,600  tons.  Australia  has,  during  several  seasons  since 
1891,  sent  small  quantities,  but  they  are  not  worth  quoting.  The 
Canadian  import  shows  a  steady  increase  from  1891  to  1898  bat 
since  then  it  has  declined  by  nearly  5,000  tons,  apparently  because 
the  Canadian  dairymen  have  turned  their  attention  more  particularly 
to  the  export  of  butter,  which  has  increased  in  the  period  by  6,000 
tons.  Although  the  import  of  New  Zealand  cheese  is  compara- 
tively small,  it  shows  on  the  whole  a  steady  increase,  the  total  for 
the  five  years  ending  1895  being  10,980  tons,  while  for  the  last  five 
years  it  is  14,089  tons. 

From  Foreign  countries  the  decline  in  the  export  of  cheese  is 
mainly  in  the  case  of  the  United  States,  which  sent  10,000  tons  less 
in  1900  than  in  1891.  France  also  is  losing  its  cheese  trade  in 
British  markets,  and  is  being  supplanted  by  Belgium.  In  1891 
France  supplied  over  3,000  tons,  this  year  the  import  was  below 
2,000  tons.  Belgium  in  1891  supplied  less  than  1,000  tons,  but  now 
contributes  2,500  tons.  The  import  trade  in  Dutch  cheese  remains 
almost  absolutely  stationary.  In  1891  it  amounted  to  15,300  tons, 
in  1899  it  was  15,600  tons.  This  year,  owing  to  exceptionally  high 
prices  here,  which  stimulated  the  manufacture,  it  reached  17,000 
tons,  but  this  seems  likely  to  be  only  a  temporary  increase. 

Table  Y.  shows  in  detail  the  Home  production  and  imports  of 
cheese  since  1891. 

Home  Production  op  Mile,  Butter,  and  Cheese. 

That  farmers  in  the  United  Kingdom  are  paying  more  attention 
to  dairy  farming  than  they  did  a  few  years  ago  is  evidenced  by  the 
steady  growth  of  the  milking  herds  year  by  year.  The  severe 
drought  in  the  year  ended  June  30,  1894,  played  havoc  among  dairy 
farmers,  for  it  reduced  the  number  of  "  cows  or  heifers  in  milk  or 
in  calf  "  by  106,4.00,  and  the  following  year  the  number  was  further 
reduced  by  another  88,500,  which  was  due  to  the  supply  of  young 
heifers  being  insufficient  to  replace  the  cows  which  were  removed 
from  the  dairy  herd  by  old  age,  death,  or  barrenness.  From  the 
year  1895  there  has  been  a  slow  but  steady  increase  in  the  number 
of  cows  and  heifers  until  last  year  and  the  present,  when  the  increase 
numbered  51,300  and  97,700  respectively,    This  augmentation  of 
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the  milking  herd  of  the  United  Kingdom  by  149,000  in  tw^o  j^fS 
has  raised  it  to  the  highest  number  during  the  past  14  years.  From 
Table  YI.  it  will  be  seen  that  though  the  milking  herd  has  been 
steadily  growing  since  1895,  it  was  not  until  last  year  that  it  over- 
took the  growth  of  the  population,  when  the  number  of  oows  per 
thousand  persons  rose  from  99-7  to  exactly  100*0.  This  year  it  has 
risen  by  nearly  two  cows  per  thousand,  and  now  stands  at  101*9. 
The  average  for  the  last  ten  years  is  103*0,  so  that  there  is  still 
considerable  ground  to  be  recovered.^ 

The  quantity  of  milk  estimated  as  produced  by  the  4,133,000 
cows  and  heifers  in  the  milking  herd  of  the  United  Kingdom  for 
the  year  ended  June  30  last  was  7,329,000  tons,  and  the  amount  of 
butter  in  the  same  period  was  83,760  tons,  which  was  a  reduction 
in  milk  and  butter  on  the  previous  year  of  316,000  tons  and  3,600 
tons  respectively.  In  cheese  the  r^uction  was  much  greater  than 
in  butter,  as  very  deficient  pastures  were  experienced  during  four 
out  of  the  six  months  of  the  cheese-making  season,  and  it  is 
estimated  that  the  production  of  cheese  fell  from  the  high  amount 
of  150,000  tons  in  the  previous  year  to  130,000  tons,  or  a  decline 
of  over  13  per  cent.,  while  the  production  of  butter  fell  only  4  per 
cent. 

Prospects  fob  Next  Sbasok. 

Butter, — The  anticipation  that  the  supplies  of  Australasian 
butter  would  be  considerably  larger  during  the  season  1899-1900 
has  been  more  than  justified.  It  would  be  almost  unreasonable  to 
expect  an  equal  increase  in  the  coming  season,  but  still  there  is 
every  appearance  of  a  large  augmentation  in  the  supplies  during  the 
season  1900-1901. 

The  Canadian  supply  most  probably  will  show  another  large 
development,  but  it  is  unlikely  that  the  United  States  will  supply 
more  than  they  have  done  in  the  past  season. 

From  the  Continent  of  Europe  larger  imports  are  almost  certain 
to  come,  as,  owing  to  the  drought  and  heat  which  existed  during 
.the  latter  half  of  1899,  the  Continental  production  was  very  largely 
restricted,  and  the  imports  from  this  source  alone,  during  the  year 
ended  June  30,  were  reduced  by  8,000  tons.  In  the  ordinary 
course  of  things,  therefore,  an  augmented  supply  may  be  expected 
during  the  coming  season. 

Cheese, — The  manufacture  of  cheese  during  the  past  two  seasons 
has  proved  more  profitable  than  the  making  of  butter,  and  as  there 
appears  a  reasonable  prospect  of  this  state  of  things  continuing 
during  another  season,  the  supply  of  cheese  is  likely  io  be  enlarged, 
especially  if  the  weather  for  the  remainder  of  the  cheese  season 
continues  favourable  for  its  manufacture. 

>  In  their  monthly  report,  dated  September  7, 1900,  Messn.  Weddcl  say: 
*'  The  Agricnltaral  Returns  for  Great  Britain  sl^w  that  on  Jane  4,  this  year, 
the  milking  herd  was  60,000  cows  below  last  year,  which  was  97,000  abore 
1898.  This  shortage  of  oows  will  cause  a  deficiency  in  English  batter  of  oyer 
8,000  tons."    The  ofladal  figares  are  given  on  p.  661.— Ed. 
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RECENT  AGRICULTURAL  INVENTIONS. 

The  subjects  of  Applications  for  Patents  from  June  4 
to  September  4,  1900. 

N.B. — ^Where  the  InTontion  is  a  oommnnioatloii  from  abroad,  the  name  of 
the  Inventor  is  shown  in  italics,  between  parentheses,  after  the  name  of  the 
appUoant. 

Agrioultanl  Kaohinery  and  Implements,  te. 

Kaof 
Application.    Name  of  Applicant.  Title  of  InTontlon. 

Tear  1900. 

Mowing  and  reaping  machines. 
Horse-gear  for  driving  ohaff-cntters,  &c. 
Extirpating  weeds  in  fields. 
Mowing  and  reaping  machines. 


Mechanism  for  operating  switch  of  harvester 
rakes. 

Ploughshares. 

Tamip-thinning  machine. 

Cultivator. 

Machine  for  •*  oatting-ont "  turnip  plants. 

Potato-digging  and  ploughing  machine. 

Spreading  dung. 

Potato  diggers. 

Ploughshares. 

Preserving  hops,  &c. 

Harvesting  machine  for  turnips,  fto. 

Harvesting  machines. 

Ck)llecting  and  loading  haj. 

Haymaking  machine. 

Potato*digging  machines. 

SeeddriUs. 

Stacking  hay,  &c. 

Knife-driving  mechanism  for  mowing,  &c., 

machines. 
Lifting  hay. 
Horse  rakes. 
CSom-deaning  machine. 
Cultivator. 

Swath  turners. 

Finger-bars  for  mowing  machines. 
Artificial  manures. 
Tnrnip*thinning  machines. 
I>i^;ging  tools. 
Fertiliser  distributors. 
Mowing  or  reaping  machines. 
Machine  for  ricking  hay. 
Ploughs. 

Potato-harvesting  machine. 
Machine  for  loading  hay. 
Manures. 


1(H49  Bddlkston,  T.    . 

10476  AiNSWORTH,  F.     . 

10571  KiSHKB,  A. . 

10632  Bamlbtt,  a.  C.   . 

10636  EVA278-JACKSON,  J.  B. 

imiwavkeeHwneiter 

Co,,  U.8,A,)      . 

10808  HOBNSBT,  W.,'(ft  Law- 

80K,  J.        .          .          . 

10823  McBmDB,  W.       . 

10871  M0T«,F.  F.. 

10954  Lewis,  A.    .       .       . 

10997  Von  Gislach,  D. 

11060  PBIB88,  A.     .         .         . 

11164  GBAdB,  J.      .          .          . 

11198  HoBNSBT,  W.,  k  anr.   . 

11362  MABKS,  G.  C.       . 

U609  IRVINB.A.  J. 

11622  RICHABD6,  P.  B.  . 

11626  Youwo.  D.    .        .        . 

11631  Dobbins.  J. 

11733  Thb  British  Potato 

Harvester  Syndi- 

cate, Ltd. 

12094  Foley,  A.    .       .       . 

12207  Batts  .... 

12266  H0RN8BY,  W.,  &  anr.  . 

12479  Bowman,  T. 

12507  Nicholson,  E.  H. 

12641  L18TBB.  W.  Y.      . 

12652  SCOULAZ,  J.  . 

12696  BLACKSTONB.  B.  C,  dc 

anr 

12867  Kane,  M.     .       .       . 

12896  Roth,  0.      .       .       . 

13208  Blumschein,  E.  . 

13438  Phillips.  W.  E.  . 

1           14112  Hoyer,B.C. 

14369  Haddan,  R. 

14470  Chbistlan,  J.  J.  . 

.     14680  Yass,  J.,  &  anr.   . 

14861  SCHULZB,  F. 

14883  Trissbl,  F.  N.     . 

14904  Pritt,  R.     .        .        . 
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AppUoitloiL   KameofApplkant                                    Tltk  of  Inventiod. 

YeflflSOO. 

15114  MAB8DEN,  A. 

•  Digging  potatoes. 

15162  LedBOK,  G.  • 

.  Digging  and  gathering  potatoes. 

15362  PiM,  J.  H.     . 

.  Reapers  and  harvesters. 

15629  Bdwabds,  E. 

.  Sowing  seeds  at  differently  regulated  diatances. 

15641  Rowland,  S.  B.  Ac  C.  .  Horse-hoes. 

Stable  Vteiudli  and  Fittinga— Eone-ihoM,  *e. 

10687  Stuart,  J.  W.  R 

.  Preventing  harnessed  horses  from  falling. 

10791  Maeoklof,  H.  C 

.  Horse-shoes. 

10792           „            M 

.  Fastening  canlks  to  horse-shoes. 

10793 

.  Forming  toe-dips  apon  hozse-shoes. 
.  Cart-saddle. 

10867  Lbks,  W.      . 

11027  Wilkinson,  H. 

.  Horse-shoes. 

11064  Babk,  H.     . 

.  Feed-hegs. 

11115  Hbnbici.  G.  J. 

.  Cheek-hooks  and  harnesa  hangers. 

11131  WlKTBRTOK,  T. 

.  Bridle  attachment. 

11237  Habbison,  E. 

.  Saddles. 

11831  LOBD,  J.  McC.     . 

.  Horse-shoes. 

11341  NiBLSON,  N  A. 

•        •           »i 

11418  Sklp.  F.       . 

.  Harness. 

11478  Dean,  J.      . 

.  Changeable  rabber  pad. 

11832  HAitwooD,  J. 

.  Hames  and  collars. 

11949  RiOHABDS,  J.  W. 

11964  Willis,  A.,  &  anr 

.  Instant-release  trace. 

12040  Neal,  B.      . 

.  Non- slipping  horse-pad. 

12084  Cbaddock,  a. 

.  Bridle-bits. 

12210  Sewell,  H.  J.,  & 

anr. .  Horse-collars. 

12294  Habbison,  E. 

.  Pommels  of  side-saddles. 

12417  Chapman,  B.  F. 

.  Horse-collars. 

12695  NiCHOLLS.  F.  V. 

.  Side-saddles. 

12999  MiLLBB,  R  . 

.  Nailless  horse-shoe. 

13093  Obb,  S. 

.  Frost  stud  for  horse-shoes. 

13190  QuiONON.  L.  v.,  &  anr.  Rtirrup-bnokles.                                                          | 

13353  Clabk,W.T. 

.  Horse-clippers. 

13411  LAKE,  H.  H.  (Anders 

J09t,  J.  B.t  Sweden)  Hames. 

13465  Sfong,  J.  F. 

.  Sunshades  for  horses. 

13667  Williams.  J.  R. , 

.  Horse-shoe  calks. 

13612  Wabd,  C.  H. 

.  Protecting  horses' heads  from  the  son. 

13961  West,  C.  A. 

•            »f                         >f                          n 

18988  Wendleb,  F. 

.  Fastening-device  for  dranght-chainii,  Ac 

14006  Plant.  W.  H. 

.  Horse-clipping  machines. 

14210  Kennedy,  W. 

.  Horse-ehoes. 

14221  Smith,  G.  F. 

.  Sun-shield  or  bonnet. 

14264  Saundebs,  F.      . 

.  Collars. 

14977  Smith,  H.  Q. 

.  Head-screen  for  horses. 

15031  MUSSON,  T.  . 

.  Harness-saddles. 

16386  FoBD,  L.  P. . 

.  Horse-collars. 

16425  TUBNEB,  A.  W. 

.  Horse-shoes. 

15666  Jennings,  W. 

.  Screwedstuds  for  horse-shoes. 

15609  Frankenstein, 

B.  R.  Training  horses. 

Dairy  Tteniili,  fte. 

10666  Lawrence.  W. 

H.,  k 

Kennedy 

.  Milking  apparatus. 

10877  Pobtbb,  a.  J. 

• 

.  Cheese-cutter. 

r^ -T^ 
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No.  of 
▲pplimtion.    Name  of  AppUeant. 
Year  1900. 
10883  DIULFBB,    B.,  &    DT7T' 

TON,  W.     . 
12191  LAWBON,  W.  T.     . 

12231  Tmray         iFarhwerlu 
twrm.  MeittoTt  Lueim 
Jt     Briim,vHg,      Ger- 
ma/ny) 

TlUeoflnTention. 

Milk-canP. 
Milk-safe. 

r 

Process  for  rendering  cows*  and  goat6*  milk 
digestible. 
.  Treatment  of  milk. 
.  Preparation  of  cheese. 
.  DafiyutensiL 
Obtaining  the  solid  oonstituents  of  milk  as  a 

diy  powder. 
Manufacture  of  artificial  butter. 

13826  Macabdlb,  J.     . 
13853  Bbll,  S.  D. 
14316  Sloan,  M.    . 
14724  Stauf.  R.    . 

16649  POPPB,  M.    .        .        . 

Poultry  and  Game,  fto.,  Appliaaoef  • 

10769  Nhavbbson.M.A^&R.  Poultry-house. 

11648  Bandell,  J.                .  Bird  fonntaiuB,  or  food-hoppera. 

11619  Wyatt,  a.  .        .        .  Egg-teBting  apparatus. 

11722  Wbbb,  T.,  k,  anr. .        .  Dnnking  fountain  and  food-box  for  traveUing 

11975  Fbbbman,  H.  H.  . 
12621  Bbndab,  C.  . 
12880  Tni AB,  T.    . 
13319  Ghafbb,  W.  T.    . 

15160  Timar,  T.    . 
16719  Whitby,  W.  G.   . 

.  Foster  mother. 
Feeding-trough  for  poultry,  &c. 
Breeding  apparatus  for  chickens. 

portable  fowl-houses. 
Incubators. 
Double-automatio  incubator. 

KiicellaiLeoiit. 

11864  Hobhbb,  W. 

11866       „ 

12621  MODOUGALL 

12880  TIMAB,  T.     .        .        . 

13273  Stack,  T.  L. 

13464  TUBNBB,  S.  N.     . 

13940  Vatoy.  a.  H.       . 

BeehiYes. 
Bar  frames. 

Sheep-dipping  preparations. 
Breeding  apparatus. 
Treating  milk  at  dairies. 
Leaving  milk-cans  at  doorp. 
.  Cattle  food. 

Bfumben  of  Speoifloationa  relating  to  the  above  subjects  published 
since  June  4, 1900.^ 

(Price  8^.  each  copy.) 
Specifications  of  1899. 
12408, 12892,  13792,  13963,  14068,  14463, 14634,  16422, 16794,  16068,  16181, 
1618i6,  16442,  16681,  16768.  16968,  17077,  17160,  17841,  18122,  18149, 
18304,  18426,  18984,  19161,  19692,  19874,  19963,  20274,  20898,  20984, 
22002,  22468,  22860,  23661. 

Specifications  of  1900. 
6896,  7861,  7390,  7672,  7898,  8147,  8762,  9236,  9292.  9310,  9421,  9426,  9428, 
9463,  9686, 10032, 10067, 10161,  10671, 10791, 10792,  11648, 11619, 12867, 
13411. 

9 ' 

*  Copies  may  be  obtained  at  the  Patent  Ofiice  (Sale  and  Storo  Branch), 
Quality  Court,  Chancery  Lane,  London,  B.C. 
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STATISTICS   AFFECTING 
BRITISH   AGRICULTURAL   INTERESTS. 


AGBIOCLTUBAL  B1ITT7BN8  09  GSBAT  BBITADST,   1900,' 

Pbbuminabt  STATnOBT  for  1900,  oompiled  from  tho  Eetnrns  oolleoted  on  JniM  4;  uid  < 
psilson  with  purrUmM  Years. 

A.^1900  and  the  two  previou  jwn. 


Obofs 

1900 

1889 

1898 

Wheat 

Bar^7 

Oi^ 

PotatoM 

111 

Acree 
3,000,981 
1,988.108 
8,989,76» 

647,683 

Aiora 

3,103,306 

1,908,666 

3,917,760 

634,681 

OioTerABotatioiirVDrHAr  .      . 
araflM              iNotforHay     . 

1 

3,301,781 
3,667,877 

3,814,888 
3,698,068 

3,881,661 
M».79t 

Total  

4,769,168 

4,807,961 

4,911,360 

P«»»«tP-ta»|J«gj»H.,; 

4,87^099 
12,866,936 

4.839,086 
13,891,663 

4,686,316 
13,033,077 

Total 

16,729,086 

16,630,747 

16,669,393 

Hbpt 

61,808 

61,843 

48,736 

Lm  BrooK 

OowiAHetftnlnlCilkoriaOalf  . 

Other  OatCle  0-3  yean  ft  ab0T» 

K             lyear  A  under  3     .1 
Z            Underlyear  .      . 

1 

No. 

3,680,901 
^873:688 
1,460,806 
1,860,939 

No. 
3,6n,380 

i^8«i,no 

1388,611 
l,8He89 

No. 
3,687,180 

1,846,844 
1.807,786 

Total  ow  Oattlb     . 

1 

6,806,170 

6,796,73p 

6,633,884 

Swei  kept  for  Breedinff    . 
Other  Bheep ."— lyeulk  abov« . 

Underlyear   .       . 

10,360,336 

6,968,869 

10,378,031 

10,460,837 

6,040,800 

10,737,317 

10,187,933 
6>e8,868 
10^1,401 

Total  ov  SBatr 

36,693,226 

37,388,764 

36,74S4M 

§SiX^"7^  •   •  • 

383,631 
3,049,411 

^,3471903 

863,300 

Total  ov  Pim  . 

3,881,983 

S,638»813 

S,tfMM 
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Obopb 

Increase 

Decrease 

Wheal 

SST  :   :   :   :   : 

Fotaftees 

Acres 

66,833 
13,679 

Percent. 
(p4 
2-6 

Acres 
15ft,98» 

Per  cent 
7-8 

<XoTar  *  Botation  r  For  Hay . 
Oraeaes               1  Not  for  Hay  . 

18,109 
85,691 

0* 
1-4 

Total  .... 

i 

48,798 

1-e 

Pamanent  Pasture  {5Sto?Hay* 

84,014 
64,274 

0-8 
0-6 

,. 

•• 

Total  .... 

98,988 

(M 

.• 

•. 

Hope.       •       .              ... 

'            ..            1          .. 

538 

1-0 

Live  Stock 
Oowi  ft  Heiferi  In  MIUc  or  in  Oalf . 
Otlusr  Cattle  :-S  years  ft  aboTB     . 

„       „         ly^r&underJ    . 

,       „         Under  1  year 

No. 
7SiS97 

Percent. 
5-S 

No. 

50,859 

48^710 

Percent. 
1-9 

8-i 

Total  ov  Oattlb 

9,4»0 

0-1 

110,511 

76,781 

458,286 

.. 

Bwee  kept  for  Bx«edlng  . 
OtlMT  Sheep  >— I  year  ft  above 
„       „          Underlyear.       . 

:: 

•• 

1-1 
1-3 
4-8 

Total  ov  Bhiep 

•• 

.. 

646,528 

2-4 

Bowi  kept  for  Breeding  . 
OtherPlgi 

.. 

.. 

48,890 
198,491 

11'6 
8-8 

TOTAL  OV  Pigs    .      .    ' 

1 

941,881 

9-2 

AOBEAQB  OF  HOPS. 
Pbmliuihabt  Statbuxnt  compiled  from  the  Eetnms  collected  on  Jane  4»  1900,  showtng  the 
AcaaAOB  nnder  EOPB  in  each  Oountt  of  Bkoland  tn  which  Hops  wsre  grown,  with  a 
GOKPA&ATiTi  Statbmsrt  for  the  Tears  1899, 1898,  and  1897. 


OOUNTOB 


•COoaoeetet 

HMte. 

Horelbrd 

Kent    . 
Moninonth 
Salop  . 

Baifolk 
Smrey  • 
flossex 
Worcester 


1900 


Acres 

47 

9,981 

7,287 

81,514 

188 

4 
1,800 
4,828 
3,964 


Total 


51,808 


1899 


Acres 

49 

2,819 

7,927 

81,988 

1l88 

4 
M88 
4,949 
8,788 


51,848 


1898 


Acres 

40 

9,268 

6,651 

80,941 

126 

8 

1,813 
4,829 
8,867 


49,785 


1897 


Acres 

40 

2,806 

6,542 

81,661 
2 

129 

2 

1,416 
5474 


50^ 


NoTB.— The  following  counties  show  inereateiy  to  the  extent  named.  In  1900:— 
Woroester,  176  acres ;  Hereford,  60  acres ;  Qtonccster,  5  acres.  The  decmuM  are :  Sent, 
474  acres ;  Sussex,  126  acres ;  Hants,  88  acres ;  Surrey,  88  acres.  The  effective  deertoH  <m 
4k€  pmr  is  586  acres. 
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Areas  of  Cereal  Crops,  Potatoes,  and  Hay,  and  Numbers  of  Cattle, 
Sheep,  amd  Pigs  in  Englandy  WaleSy  Scotland,  and  Great  Britain 
(as  returned  an  June  4)  in  1900  cmd  (on  June  5)  in  1899. 


Oropa 

Bnsland 

Wales 

Bootland 

Groat 
Britain 

WHJCAT.        .        .{}9°° 

Aorea 
1,744;656 
1,899,827 

ACTM 

61,654 
68,898 

Aorw 
48,832 
47,256 

Aorea 
1.846,042 
2,000,981 

Differenee  in  1900 . 

-165,271 

-2.244 

+  1,576 

-165,939 

BAKLBT         .        .{J9°° 

1,646,022 
1,636,634 

105,048 
106,978 

240,196 
240,496 

1,990,266 
1,982.108 

Difference  in  1900  . 

4-9,388 

-930 

-301 

+  8,167 

OATS       .        .        .{l^OO 

1,860,613 
1,781,649 

216,447 
220,233 

949.128 
967,873 

8,026,088 
2,969,766 

IHfferenee  in  1900 . 

+  78,864 

-3.786 

-8,745 

+  66,338 

POTATOBS     .        .|J^5 

896,936 
387,716 

83,226 
32,982 

181,200 
126,986 

661,361 
547,682 

Differenee  in  1900  . 

+  9,221 

+  248 

+  4,215 

+  13,679 

HAY    PBOM    CLO-  f.am 
VBR  AND  BOTA-^  JXXX 
TION  GRASS        .  L 

1,598,666 
1,622,603 

196,992 
198,046 

406,223 
394,234 

2,201,781 
2,214,883 

Differenee  in  1900  . 

-24,037 

-1,054 

+  11,989 

-13.108 

HAY  FROM  PBRMA-  / 1900 
NBNT0RA8SLAND  \  1899 

8,776,473 
3,763,867 

464,870 
467,173 

131,756 
128,045 

4,873,099 
4,339,086 

Differenee  i«  1900  . 

+  22,606 

+  7,697 

+  3,711 

+  34,014 

Iiive  Stook 
OATTLB          .        .{{^^ 

No. 
4,848,698 
4,841,862 

No. 

768,386 

736,691 

No. 
1,198,086 
1,217.177 

6,805,170 
6,796,720 

Difference  in  IdOO  . 

+  6,846 

+  21,695 

-19,091 

+  9,450 

8HBBP   .        .        .{J^ 

15,844,718 
16,261,417 

8,432,516 
8,416,857 

7,314,997 
7,660,980 

26,692,226 
27,238,754 

Differenee  in  1900  . 

-416,704 

+  16,159 

-245,983 

-646.528 

PIOS       .        .        .{}900 

2,021,422 
2,225,420 

228,097 
268,154 

182,418 
140,289 

2,381.932 
2,623,818 

Differenee  in  1900  . 

-203,998 

-80,057 

-7,826 

-241,881 

NoKB.->The  Diftnnet  Uhm  show  the  inoreoie  (+)  or 
M  oompared  with  1899. 


(-)iiil900. 
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I  IX.  Hilli  MangeU,  1899 590 
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III.  Large  and  Small  Seed  in  Sowing  (  Wheat)  ....  594 
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V.  Hard  and  Soft  Wheat 698 

Yi.  "  Smnt" in  Wheat 601 
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VIII.  On  "  Martellvn  "  (Siiicate  of  Potash  Manure)                          .603 
LX.  Other  Miscellaneons  Experiments 604 

Introductory — The  Value  of  Pot-culture  Experiments, 

The  system  of  conducting  agricultural  experiments  by  growing 
plants  on  a  small  scale  iif  pots  instead  of  on  plots  of  a  field 
is  of  comparatively  recent  introduction.  It  is  from  Germany 
that  the  methods  of  pot-culture  experimentation  have  come 
to  us.  Hellriegel  and  Wilfarth  at  Bernburg,  Wagner  at 
Darmstadt,  Maercker  at  Halle,  Takke  at  Bremen,  and  others 
have  popularised  and  extended  the  application  of  the  method* 
VOL.  XI.  T.S.—  44  p  p 
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and  have  had  numerous  followers.  It  is  perhaps,  however,  to 
Professor  Paul  Wagner  of  Darmstadt  that  the  system  mostly 
owes  its  present  expansion,  and  it  has  now  extended  to  the  ex- 
perimental stations  of  the  Continent  and  America. 

It  is  the  Royal  Agricultural  Society  of  England  who 
can  claim,  so  far  as  the  United  Kingdom  is  concerned,  the 
establishment  of  the  firet  regular  Pot-culture  Station,  in 
connection  with  the  Woburn  Experimental  Farm,  where  field 
experiments  have  been  continually  in  progress  since  the  year 
1877,  and  which  owe  their  inception  and  continuance  to  the 
liberality  of  successive  Dukes  of  Bedford.  The  inauguration  of 
the  Pot-culture  Station  is  in  great  measure  due  to  a  bequest 
made  at  the  close  of  1896  to  the  Royal  Agricultural  Society 
by  the  late  Mr.  E.  li.  Hills,  of  Deptford,  who  by  his  will  left 
a  sum  of  money  to  be  devoted  to  carrying  out  agricultural 
experiments  on  the  value  of  •'  the  rarer  forms  of  ash,"  which 
constituents  he  considered  to  possibly  exercise  a  greater  influence 
upon  the  growth  of  agiicultural  crops  than  had  been  generally 
believed. 

In  approaching  the  problem  thus  put  before  them,  the 
Chemical  Committee  of  the  Royal  Agricultural  Society  of 
England  felt  that  the  best  way  of  can-ying  out  the  testator's 
intention  was  to  adopt  the  new  system  of  "  pot-culture " 
(experiments ;  and,  as  the  outcome,  the  Woburn  Pot-culture 
Station  was  founded.  The  buildings  were  commenced  in 
April  1807,  and  were  reiulv  for  occupation  by  the  beginning  of 
181)8. 

Before  going  into  particulars  respecting  the  plan  and  build- 
ings of  the  Woburn  Pot-culture  Station  it  is  well  to  indicate 
briefly  the  main  points  which  distinguish  **  pot-culture  "  experi- 
ments from  '*  field  "  experiments,  and  to  compare  the  special 
advantages  and  disadvantages  of  the  two  systems. 

1.  In  pot-culture  one  is  practically  independent  of  those 
external  conditions  of  season  and  weather  which  exercise 
such  a  great  and  varying  influence  upon  the  produce  of  field 
crops.  The  plants,  being  protected,  can  be  secured  from  the 
effects  of  frost  and  extreme  heat,  from  wind,  hail,  and  rain- 
storms, from  excessive  rainfall  or  continued  drought.  The 
plants  can  be  exposed  to  sun  and  light  when  favourable,  or  be 
run  in  under  cover  when  atmospheric  conditions  are  unsuitable. 
Water  can  be  supplied  as  the  plants  require  it  and  not  as  rain 
happens  to  fall,  or  it  can  be  withheld.  Depredations  by  birds  can 
be  prevented  and  insect  attacks  at  once  detected. 

2.  In  pot-culture  one  is  independent  of  the  mechanical 
cultivation  of  the  soil  and  of  its  condition  as  aflfected  bv  season 
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and  weather ;  any  requisite  degree   of  fineness  of  soil  can  be 
obtained  by  previous  preparation  of  the  soil  used. 

3.  In  pot-culture  one  is  free  from  the  difficalties  arising  so 
often  in  field  experiments  through  inequalities  of  soil.  It  is 
well  known  that  a  difierent  vein  of  land,  a  sour  spot,  an  un- 
evenness  in  the  "  lay  "  of  land,  a  variation  in  the  depth  or  nature 
of  top-  or  sub-soil,  the  nearness  of  water  or  of  rock  to  the  sur- 
face, and  other  such  causes  may  make  land  yield  differently, 
and  if  these  irregularities  occur  to  any  considerable  extent  they 
may  vitiate  the  results  of  field  experiments.  In  pot-culture,  on 
the  other  hand,  these  inequalities  do  not  occur,  for  the  soil 
used  can  be  intimately  mixed  so  as  to  be  absolutely  uniform, 
and  analysis  of  it  will  represent  its  composition  much  more 
definitely  than  will  that  of  a  sample  of  soil  taken  direct  from  a 
particular  spot  or  spots  in  an  experimental  field. 

4.  In  a  field  experiment  one  is  tied  down  to  the  particular 
soil  of  that  field.  In  pot-culture  this  is  not  so,  for  many  different 
soils  may  be  experimented  with  side  by  side,  and  the  results  be 
obtainable  not  only  for  the  particular  field  or  even  locality  where 
the  experiment  is  tried,  but  for  any  soil  and  for  any  locality. . 
Thus,  at  one  such  Station  experiments  with  soils  of  different  parts 
of  the  country  can  be  carried  on  simultaneously. 

5.  In  regard  to  manuring  there  are  further  advantages  in 
pot-culture.  Not  only  is  much  better  and  more  even  distribu- 
tion of  the  manures  employed  obtained,  and  inequalities  on  this 
score  obviated  by  intimate  mixing  of  the  manures  with  the  soil, 
but  the  great  difficulty  in  field  experiments,  that  a  soil  or  plot 
of  land  once  manured  in  a  certain  way  has  to  be  considered 
subsequently  in  relation  to  that  application  of  manure  and  may 
be  affected  by  it  for  several  years,  is  avoided,  since  all  that  one 
has  to  do  when  the  particular  experiment  is  over  is  to  turn  the 
soil  out  of  the  pot  and  start  again. '  This  obviously  cannot  be 
done  in  the  case  of  a  field.  Similarly,  the  growing  of  one  crop, 
as  e,g.  clover,  will  have  an  influence  upon  the  subsequent  one 
in  a  field,  but  this  can  be  avoided  in  pot-culture. 

6.  In  a  field  experiment  the  number  of  different  issues  put 
to  the  test  must  of  necessity  b(^  a  limited  one — only  a  certain 
number  of  different  manures  can  be  tried,  or  the  plots  employed 
will  be  too  small  to  ensure  accuracy.  In  pot-culture  one  need 
have  no  such  limitation.  The  duplication,  under  precisely 
similar  conditions,  of  manurial  trials  is  also  much  facilitated  and 
the  results  are  thus  more  readily  checked. 

7.  There  are  great  conveniences  in  the  ease  of  handling 
pot-culture  experiments.  Results  can  be  more  readily  attained 
and   need   not   be   continued  over  so  long  a   period  as   field 
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experiments.  If  anything  goes  wrong  the  pots  can  be  turned 
out  and  the  experiment  started  again  with  fresh  soil  or  fresh 
manuring.  It  is  much  easier  to  note  appearances  of  crops  and 
changes  in  them,  the  whole  being  under  close  and  daily  obser- 
vation, and  these  relative  appearances  can  be  at  any  time  photo- 
graphed and  kept  on  record. 

On  the  other  hand  there  are  necessarily  disadvantages 
attached  to  the  pot-culture  system.     These  are  mainly : — 

1.  That  the  experiments,  being  conducted  on  a  small  scale, 
are  really  only  of  value  in  a  comparative  direction.  They  are 
not  necessarily  the  reflex  of  what  takes  place  in  the  field  on  the 
practical  scale.  Neither  the  mode  of  growth  nor  the  bulk  of 
crop  will  be  the  same  as  when  the  crop  grows  in  a  field,  and  | 
calculations  of  crop  return  based  on  the  multiplication  of  a  | 
small  area  will  be  fallacious  when  reckoned  out,  say,  to  the  acre.  i 
The  most  that  can  be  said  is  that  the  results  are  strictly  com-  | 
parable  among  themselves.     From  this  it  follows  that  practical 

men,  accustomed  to  judge  by  the  yield  per  acre,  will  not  put 
credence  on  what  is  grown  on  a  small  area  under  conditions 
more  or  less  unnatural. 

2.  It  is  impossible  to  imitate  in  pot-culture  those  mechanical 
and  physical  conditions  of  soil  which,  it  is  known,  afiect  to  so 
large  an  extent  the  growth  and  out-turn  of  crops. 

3.  The  absence  of  natural  drainage,  the  artificial  watering, 
the  shallow  depth  of  soil,  its  want  of  consolidation,  the  rapid 
penetration  of  warmth  laterally  as  well  as  downwards,  and  the 
protection  from  extremes  of  weather  constitute  conditions 
difierent  from  those  met  with  in  a  field,  and  the  result  is  a  more 
or  less  unnatural  growth,  a  matting  together  of  roots  at  the 
base  of  the  pots,  and  a  growth  at  times  too  rapid,  at  others 
stunted.  Added  to  this  are  other  disadvantages,  such  as  the 
greater  liability  to  blight  and  fungoid  attacks,  and  a  general 
want  of  strength  about  the  plants  grown  thus  more  like  hot- 
house plants.  If,  too,  out  of  a  limited  number  of  plants  in  a 
pot  some  get  damaged  or  die,  their  replacement  that  season 
is  impossible,  whereas,  in  a  field,  variations  from  such  causes 
are  equalised  by  the  large  area  over  which  they  are  spread. 
Certain  crops,  moreover,  such  as  root  crops,  are  not  ordinarily 
capable  of  being  experimented  on  in  pots,  as  the  results  from 
single  roots  would  be  very  misleading. 

Altogether  then,  in  my  opinion,  while  pot-culture  presents 
great  advantages,  and  mainly  in  the  way  of  facilitating  the 
carrying  out  simultaneously  of  a  very  large  number  of  experi- 
ments and  on  different  soils,  and  enables  results  of  a  compara- 
tive nature  to  be  much  more  readily  obtained  and  with   much 
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greater  convenience  in  respect  of  manipulation,  labour,  time, 
and  cost  than  in  field  experiments,  they  cannot  and  should 
not  be  considered  as  replaciiig  field  experiments,  but  rather  as 
being  supplementary  to,  and  to  be  used  in  conjunction  with  the 
latter.  Pot-culture  experiments  should,  I  think,  be  rightly 
nsed  as  a  most  convenient  method  for  sorting  out  from  a  number 
of  comparative  trials  those  methods  or  that  treatment  which  it 
is  desirable  to  apply  subsequently  on  a  practical  scale  in  the 
field.  By  pot-culture  one  is  enabled  to  get  a  very  good  idea  as 
to  what  is  worth  trying  on  the  larger  area,  and  of  rejecting 
what  is  likely  to  be  useless.  But  pot-culture  experiments 
should,  I  certainly  think,  not  stand  by  themselves,  for  they 
need  the  confirmation  of  field  experiments  before  full  credence 
can  be  placed  upon  them  and  before  they  can  be  considered  as 
having  a  distinct  bearing  upon  practice. 

And  thus  the  establishment  of  a  Pot-culture  Station  at 
Wobum,  side  by  side  with  the  field  experiments,  supplies 
what,  to  my  mind,  is  a  valuable  adjunct  to,  rather  than  a 
replacement  of,  the  older  field  experiments.  It  will  be 
possible  now  to  study  more  closely  in  detail  many  of  the 
problems  which  have  been  brought  to  light  in  the  course  of  the 
field  experiments,  and  it  will  be  possible  also  to  try  tentatively 
a  number  of  new  suggestions  before  committing  oneself  to  the 
adoption  of  any  of  these  in  such  a  way  as  to  render  the  land 
upon  which  they  are  tried  useless  for  other  experiments  for  at 
least  some  time  to  come.  The  Hills  experiments,  an  account 
of  which  follows  later,  afford  a  very  good  instance  of  what  I 
have  set  out.  In  these  a  large  number  of  constituents  (*'  rare 
forms  of  ash  "  as  they  are  called  in  the  terms  of  the  bequest) 
are  selected  to  be  experimented  with.  The  forms  in  which  and 
the  ways  in  which  these  can  be  used  are  very  varied,  and  it 
would  be  almost  hopeless  to  attempt  to  try  all  of  them  in  the  field. 
By  the  pot-culture  system,  however,  it  is  possible,  as  I  shall 
show  later,  to  conduct  a  large  number  of  experiments  side  by 
side,  and  to  eliminate  from  them  those  that  show  no  signs  of 
being  of  practical  value,  while  others  that  bid  fair  to  afibrd 
useful  results  in  practice  can  be  selected  for  further  trial  on  the 
practical  scale. 

Having  thus  set  out  what,  in  my  opinion,  are  the  proper 
relative  positions  to  be  occupied  by  pot-culture  experiments 
and  field  experiments,  and  having  shown  the  reasons  for  the 
inception  of  the  Woburn  Pot-culture  Station,  I  take  next  in 
order  the  buildings  and  general  arrangement  of  the  Station.  • 
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The  Pot-culture  Buildings  at  Woburn. 

It  was  desirable,  in  the  first  place,  to  have  the  pot-culture 
experiments  where  they  would  be  ready  of  access  and  con- 
veniently near  both  t/O  the  farm  buildings  and  the  fields.  A 
suitable  spot  was  found  in  a  grass  field  close  by  the  farmhouse 
and  adjacent  to  the  main  road,  and  the  site  was  chosen  so  as  to 
give  a  southern  aspect  to  the  part  where  the  plants  would  be, 
and  where  they  would  receive  for  the  longest  time  both  light 
and  warmth.  This  part  of  the  field  was  levelled,  and  the 
bottom  made  firm  with  ballast. 

The  buildings,  a  general  view  of  which  is  given  in  fig.  1 ,  p.  560, 
consist  of  three  distinct  parts  :  a,  on  the  right  of  the  picture,  a 
brick  building  comprising  the  laboratory,  office,  and  store-room ; 
h,  in  the  centre,  a  conservatory  or  glass-house  resting  on  a  low 
brick  wall ;  and  c,  on  the  left  of  the  picture,  a  space  covered  in 
with  wire  netting,  borne  on  an  iron  framework,  and  supported 
on  light  girders,  forming  an  arched  roof.  It  is  practically 
a  wire  enclosure,  the  whole  being  covered  in  with  wire, 
and  the  wire  netting  of  such  mesh  that  birds  cannot  get 
through  it. 

The  land  immediately  around  the  buildings  is  occupied  by 
pits  dug  in  the  ground  and  used  for  holding  different  soils 
required  for  the  experiments,  and  by  a  rain-gauge  and  other 
meteorological  recording  instruments.  There  is  also,  near  the 
laboratory,  an  outhouse  containing  a  **  dark  room  "  for  photo- 
graphic purposes,  and  a  store-room.  The  area  is  further  used  for 
supplementary  pot  or  cylinder  experiments  in  the  open.  The 
whole  is  enclosed  with  a  strong  iron  fence  with  gates.  The 
fence  measures  123  ft.  7  in.  by  79  ft.  4  in.,  the  whole  area  enclosed 
being  thus  nearly  one-quarter  of  an  acre. 

To  come  to  closer  details — the  laboratory  buildings  (see  fig.  3, 
p.  562)  consist  of  {a)  a  general  chemical  laboratory,  24  ft.  by  15ft. 
4  in. ;  (l))  an  office,  library,  and  balance-room,  13  ft.  7  in.  by  7  ft. 
4  in. ;  and  {c)  a  store  and  sample  room,  18  ft.  7  in.  by  7  ft. 
3  in.,  which  is  used  for  keeping  samples  of  soil  from  the  various 
experimental  fields  and  samples  of  the  experimental  crops. 
Water  is  obtained  by  pumping  from  a  brook  close  at  hand  ; 
there  is  in  the  laboratory  a  still  and  a  condenser  for  obtaining 
distilled  water,  but,  owing  to  there  being  no  gas  in  the  village, 
the  operations  of  the  laboratory  that  require  the  use  of  heat 
have  to  be  conducted  by  the  aid  of  oil  and  spirit  lamps.  A 
wind-vane  is  fixed  on  the  outer  wall  of  the  laboratory  on  the  one 
side,  and  on  the  other  (front  of  picture,  ^g.  1)  is  a  covered  porch 


Digiti 


zed  by  Google 


The  Wohum  Pot-culture  Station.  559 

with  cement  floor,  8  ft.  G  in.  by  G  ft.,  which  is  used  for.  mixing 
under  cover  the  soils  used,  and  for  filling  the  pots  with  the  soil. 
The  samples  in  the  store-room  consist  mainly  of  the  soils 
collected  at  intervals  since  1877,  of  grain-crops  of  successive 
yeara,  of  feeding-stuffs  used  in  the  feeding  experiments  at  the 
Wobum  Farm,  and  of  manures  applied  to  the  different  experi- 
mental plots. 

The  glass-house  or  conservatory  is  39  ft.  2  in.  by  21  ft., 
and  has  a  sloping  glass  roof  which  is  21  ft.  8  in.  at 
its  highest  and  8  ft.  6  in.  at  its  lowest  point.  The  roof  is 
whitewashed  in  summer  to  keep  it  cool.  This  house  contains 
a  stand  and  screen  for  use  in  taking  photographs.  Sliding 
wooden  and  glass  doors  separate  it  from  the  third  portion  of 
the  buildings,  the  wire  enclosure,  the  general  arrangement  of 
which  is  shown  in  the  illustration  (fig.  2,  p.  501).  It  is  strongly 
built  and  the  roof  firmly  supported ;  its  dimensions  are  48  ft. 
long  by  40  ft.  broad.  The  height  is  7  ft.  6  in.  at  the  side,  and  to 
the  highest  point  of  the  span  15  ft.  8  in. 

The  interior  of  the  wire  enclosure  is  laid  out  with  a  system  of 
parallel  rails,  of  which  there  are  ten  pairs  ;  these  are  continued 
into  the  conservatory,  and  a  further  set  of  rails  runs  outside 
the  cage  to  the  soil-pits  and  the  porch  already  mentioned. 
Thus  the  trucks  bearing  the  pots  can  be  run  out  to  be  filled 
with  soil,  or  can  be  put  under  shelter  in  the  conservatory,  or  be 
run  out  again  into  the  open.  The  rails  are  portable  and  not 
fixed,  being  simply  laid  on  the  gravel  flooring.  A.t  the  end 
near  the  glass-house  there  is  a  pair  of  cross-rails  on  which  a 
kind  of  turn-table  carriage  or  trolley  (seen  in  ^g.  2)  runs,  and 
enables  any  truck  on  the  lines  to  be  diverted  to  another  pair  of 
rails  or  to  be  sent  outside  the  structure,  as  may  be  necessary. 
The  trucks  that  run  on  the  rails  are  shown  in  fig.  2.  They 
are  of  wood,  mounted  on  two  pairs  of  wheels,  the  flooring 
being  of  strips  of  wooden  board ;  there  is  an  iron  rail  at 
either  end  to  enable  the  trucks  to  be  moved  about  or  run  into 
the  glass-house  when  there  is  need.  The  whole  of  this  part 
of  the  work  (the  line  of  railway,  the  trucks,  &c.)  was  carried 
out  by  Messrs.  J.  &  F.  Howard,  of  Bedford,  and  has  been  very 
satisfactory. 

The  trucks — of  which  there  are  at  present  eighteen  in  all — 
carry  the  pots  in  which  the  plants  are  grown.  The  pots  used 
(see  fig.  4,  p.  563)  are  of  two  kinds, — (1)  zinc,  (2)  glazed  earthen- 
ware. 

The  zinc  pots  are  circular  ;  they  are  10  in.  in  diameter  and 
10  in.  deep.  The  design  is  taken  from  Wagner's  latest  model. 
The  interior  of  each  pot  is  coated  with  pitch;  the  tubes  for 
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supplying  water  to  the  plants  are  two  in  number,  passing 
down  the  sides  of  and  inside  the  pot,  reaching  to  the  bottom, 
where  they  are  connected  by  an  arched  piece  of  zinc  with 
notches  cut  in  it,  thus  allowing  passage  of  water  and  air  (see 
fig.  4  b). 

The  earthenware  pots  are  11  in.  in  diameter  and  11  in. 
deep.  They  are  thoroughly  glazed  inside  and  outside;  they 
have  no  tubes  passing  down  into  them,  but  are  provided  with 
an  inclined  spout,  which  allows  of  ae^ration  proceeding  well. 
In  the  case  of  these  pots  the  water  is  poured  over  the  surface, 
and  not  down  special  tubes  as  with  the  zinc  pots. 


^> 


Scale  of  Feet 

g  ip 20 30 


Wire    eaclosure ' 


48 


Glass-house 


^^7^ 


Porch 


Fig.  3.— Ground  plan  of  buildingx. 

The  experience  of  the  last  two  years  has  been  decidedly 
in  favour  of  the  earthenware  pots.  They  are .  something 
like  those  employed  by  Maercker  at  Halle  and  Takke  at 
Bremen,  and  their  cost  is  about  3s,  9d.  each,  while  the  zinc 
pots  cost  only  3s.  Sd.  each.  In  the  earthenware  pots  there  is 
rather  more  space,  the  soil  in  them  does  not  get  so  much  heated 
as  with  the  zinc  pots,  the  temperature  also  not  varying  so 
rapidly,  the  method  of  watering  is  simpler,  aeration  seems  more 
satisfactory,  and  they  are  generally  handier,  less  liable  to  leak, 
and  the  crops  seem  to  grow  better  in  them.  They  are  made  in 
Staffprdshire  and  the  thorough  glazing  is  guaranteed. 

A   single   truck    will    carry    sixteen   of  the   zinc   pots,  or 
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fourteen  of  the  earthenware  ones.  Fig.  5  (p.  5G4)  presents  a 
view  of  a  single  truck  with  its  load  of  pots.  Each  pot  bears 
a  distinctive  number. 


a  b 

¥ni.  4.  -(a)  Earthenware  pots ;  (6)  zinc  pots. 

The  cost  of  the  entire  buildings  and  equipment  of  the  Pot- 
calture  Station  has  been,  roughly,  as  follows : — 

£ 

Laboratory  buildings 484 

y,          fittings,  apparatus,  chemicals,  &c.         .  232 

Glas8>house 142 

Wire  enclosure .  170 

Rails  and  truck:^    .......  103 

Pots 34 

Fencing          ....                         .        .  20 

Shed 18 

Meteorological  instruments 13 

Professional  fees  in  connection  -w'lih  construction 

of  buildings 60 

1,226 


The  Methods  of  PoT-cuLxrRE. 

A  spare  truck  is  used  for  carrying  a  balance  and  a  carboy  of 
distilled  water,  these  being  capable  of  being  moved  about  to 
any  point  required.  Each  pot  has  its  initial  weight  when  first 
filled,  and  this  weight  is  kept  up,  as  nearly  as  practicable,  by  the 
addition  of  distilled  water  as  required. 

The  filling  of  the  pots  is  done  in  stages.  First  of  all  comes 
a  layer  of  sifted  gravel  about  1^  inch  in  depth,  and  above  this 
the  soil  to  be  used  in  the  experiment  is  placed  in  successive 
layers,  each  layer  being  left  to  settle  down  bef  )re  more  soil  is 
added.  This  is  in  order  to  secure  compactness  of  soil,  a  very 
material  point  in  getting  consistent  results. 
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Manures,  when  added  in  the  insohible  state,  are  well  mixed 
with  the  last  lot  of  soil  introduced ;  when  they  are  of  soluble 
nature  they  are  dissolved  in  water  and  poured  on  the  surface  of 


the  soil,  generally  in  a  1  per  cent,  solution  if  there  be  no  ques- 
tion of  pai*ticular  strength  of  solution. 

In  tjbe  soil  thus  prepared  the  seed  is  sown.     It  is  usual  to* 
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plant  a  larger  number  of  seeds  than  will  produce  ordinarily  the 

number  of  plants  allowed  to  come  to  maturity.     Then,  when 

the  plants  have  appeared,  the  overplus  is  removed.     In  the  case 

of  com   crops,   as  a   rule   12   seeds   are   sown  and  6  plants 

allowed  to  mature.     It  has,  as  a  matter  of  t&ct,  been  found  that 

the  total  yield  of  crop  is  practically  independent  of  the  number 

of  plants  left  to  mature  ;  if  a  larger  number  be  left  the  total 

produce  of  grain  and  straw  is  much  the  same  as  if  the  plants 

had    been   thinned  out  and  only  a  certain  number,  say   six, 

allowed  to  develop  fully.     The  time  of  sowing  is  generally  from 

two  to  three  weeks  later  than  when  the  same  seed  is  sown  in  the 

field.     Experience  has  enabled  us  to  get  over  several  difficulties 

which  at  first  presented  themselves.    There  was  a  tendency  then 

to  shelter  the  plants  too  much  and  to  water  them  too  liberally, 

and  mould,  fungus,  &c.  were  frequently  the  result.     "  Green 

fly  "  was  also  a  frequent  incursor.     Such  difficulties  are  to  a 

considerable  extent  removed  after  a  short  practical  experience, 

and  it  may  be  said  generally  that  the  more  the  plants  are  kept 

in  the  open,  and  the  less  under  cover,  the. better  it  is  for  them. 

Excessive  watering  must  also  be  avoided.     Each  pot,  as  already 

stated,  has  its  initial  weight   at   starting,  which  is  recorded, 

and  distilled  water  is  added  when  the  plant  seems  to  require 

it,    until   the    pot    has    again    acquired    its    original    weight. 

It    may  be  here  remarked  that  when  clover  is  grown  in  the 

pots    much  more  water  is  needed  than  with  wheat  or  barley, 

the   evaporation   from   the  broad   leaves   of  the   clover   being 

more  rapid. 

In  respect  of  drainage  no  trouble  is  experienced  after  a  time. 
In  the  first  year  of  the  experiments  there  was  considerable  trouble, 
especially  when  heavy  rain  fell.  But,  later  on,  no  difficulty  was 
found,  and  there  was  no  loss  owing  to  excessive  drainage  or  to 
the  superfluous  liquid  running  out  of  the  spout  supplied  to  the 
earthenware  pots. 

Several  points  have  been  noticed  with  regard  to  the  soil. 

In  some  cases  the  action  of  certain  manures  or  applications  has 

been  to  cause  crusting  of  the  soil,  and  the  breaking  up  of  this  has 

been  requisite.     In  other  cases  the  addition  of  certain  salts,  e.g. 

I  salts  of  iodine,  carbolic  acid,  &c.,  has  been  to  cause  the  soil  to 

'  smell  strongly  for  some  time  of  the  reagent  used  or  its  essential 

I  constituent.     A  soil  to  which  sodium  iodide  was  applied,  for 

instance,  smelt  at  first  strongly  of  iodine,  while  sodium  bromide 

similarly  applied  gave  no  corresponding  result.     It  has  been 

possible,  by  additional  experiments,  to  find  out  how  long  these 

actions  have  been  maintained,  and,  by  testing  the  drainage  water, 

to  ascertain  when  the  removal  was  complete.     The  rapid  removal 
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of  cq.rbolic  acid,  for  example,  from  a  soil  to  which  it  has  been 
applied  has  been  in  this  way  established. 

It  has  been  observed  that,  in  addition  to  the  pots  in  use  within 
the  wire  enclosure,  additional  ones,  or  rather  cylinders,  of  large 
dimension,  have  been  used  in  the  ground  lying  outside  the  en- 
closure. These  are  nothing  more  than  ordinaiy  stoneware 
drain-pipes  2  feet  deep  and  15  inches  in  diameter,  which  are 
sunk  in  the  earth  and  are  then  filled  with  the  soil  under  experi- 
ment. They  differ  from  the  pots  in  not  being  closed  at  the 
bottom,  and  so  they  allow  of  natural  drainage  into  the  soil  below. 

It  only  remains  to  say  that  since  the  establishment  of  the 
Woburn  Pot-culture  Station  the  same  has  been  constituted  a 
Meteorological  Station  of  the  second  order,  and  corresponds 
directly  with  the  Meteorological  Office.  Observations  are  taken 
twice  a  day  with  the  barometer,  the  wet  and  dry  bulb  thermo- 
meter (dew  point),  and  the  maximum  and  minimum  thermo- 
meter ;  the  rainfall,  wind  (direction  and  force),  cloud  (form  and 
amount),  &c.,  are  also  recorded.  This  involves  the  somewhat 
laborious  task  of  record-keeping  and  transmission  of  the  obser- 
vations so  taken. 

It  must  bo  apparent,  too,  that  the  notifying  of  what  is  done 
in  the  numerous  pot  experiments,  the  daily  observations  of 
appearance  of  crops,  the  weighing  and  watering,  the  measur- 
ing of  the  grpwth  of  crops,  and  the  final  gathering,  weighing,  and 
subsequent  analysing,  involve  constant  care  and  much  labonr, 
and  the  value  of  the  work  is  dependent  entirely  upon  the  accuracy 
with  which  it  is  performed.  A  resident  assistant-cheraist  is 
therefore  a  necessity.  At  the  time  of  the  inception  of  the 
Station  this  post  was  held  by  Mr.  H.  H.  Mann,  B.Sc,  formerly 
of  the  Yorkshire  College,  Leeds,  and,  since  his  removal  to  India 
to  take  up  an  appointment  there,  Mr.  H.  M.  Freear,  for  several 
years  my  private  assistant  in  London,  has  been  in  actual  charge 
of  the  Station. 

Having  thus  dealt  with  the  inception  and  general  arrange- 
ments of  the  l^ot -culture  Station,  I  pass  on  to  consider  in  detail 
the  work  of  the  past  two  years,  and  I  begin  with  those  ex- 
periments in  connection  with  which  the  Station  was  first 
established,  the  "  Hills  experiments,"  as  they  may  fitly  be  called. 

A.   The  Hills  ExrKRiMENTs. 

Mr.  10.  IL  Hills,  a  gentleman  of  scientific  training,  and  one 
who  was  much  interested  .in  chemical  mannfactore,  chiefly  in 


Digiti 


zed  by  Google 


The  Wohum  Pot^yulture  Siation.  567 

its  relation  to  agriculture,  was  a  member  of  the  well-known  firm 
of  P.  C.  Hills  &  Co.,  of  Deptford,  chemical  manufacturers  and 
makers  of  artificial  manures.  He  owned  Wickhurst  Farm  in 
Sussex,  and  farmed  the  land  there,  interesting  himself  greatly 
in  agriculture  and  the  application  of  chemical  science  thereto. 
He  appears  also  to  have  been  an  extensive  reader  in  agricultural 
science,  and,  among  other  researches,  those  of  Prince  Salm- 
Horstmar  impressed  him  greatly.  Mr.  Hills  published,  for 
private  use,  shortly  before  his  death — which  took  place  suddenly 
in  1896,  while  he  was  still  comparatively  young — a  book 
entitled  **  Wickhurst  Farm,"  and  in  this  book  he  set  out  the 
main  ideas  which  he  had  collected  from  his  reading  as  regards 
the  nutrition  of  crops,  their  requirements,  and  how  these  might 
be  severally  obtained.  The  part  of  the  work  which  calls  for 
attention  here  is  that  relating  to  the  "ash  constituents"  of 
plants,  and  chiefly  the  *'  rarer  fonns  of  ash,"  as  he  described 
them.  Recognising  the  importance  of  ash  constituents  in  the 
growth  of  plants,  Mr.  Hills  proceeded  to  classify  these  according 
to  their  relative  significance.  The  first  set — which  he  termed 
"  primary  ash  " — included  such  essential  constituents  as  phos- 
phoric acid,  potash,  lime,  and  sulphuric  acid ;  a  second  class, 
'•'  secondary  ash,"  embraced  soda,  magnesia,  chlorine,  oxide  of 
iron,  and  silica ;  while  the  third  set,  called  by  him  "  tertiary 
ash,"  included  the  "  rarer  forms  of  ash,  which  are  not  found  in 
most  agricultural  soils,  but  which  very  possibly  are  essential 
for  perfect  plant  growth."  Mr.  Hills  here  refers  to  the  ex- 
periments of  Prince  Salm-Horstmar,  and  adds,  "  it  is  ...  . 
quite  within  the  bounds  of  possibility  that  tertiary  ash  may 
possess  an  importance  at  the  present  time  (1891)  quite  unappre- 
ciated." Continuing,  Mr.  Hills  said,  ^*  Tertiary  ash  includes 
compounds  of  Fluorine,  Manganese^  loiUne,  Jkomine,  Titaninm, 
and  Lithia.  The  question  of  tertiary  ash  lies  entirely  in  the 
future." 

Impressed  with  these  opinions  Mr.  Hills  generously  left  by 
his  will  a  considerable  sum  to  the  Royal  Agricultural  Society  of 
England  for  the  purpose  of  carrying  out  experiments  on  the 
value  of  '*  tertiary  ash."  On  his  death,  which  took  place  in 
1896,  the  beqaest  was  handed  over  to  the  Society,  and  steps 
were  at  once  taken  to  put  into  operation  the  wishes  of  the 
benefactor.  I  have  already  explained  how  it  was  that  the 
establishment  of  a  Pot-culture  Station  presented  itself  as  the 
best  way  in  which  the  terms  of  the  bequest  could  be  carried 
out.  And  if  it  be  asked  why,  in  the  work  of  the  Station,  such 
sabjects  as  those  set  out  were  selected,  in  preference  to  others 
that  might  suggest  themselves,  the .  answer  is  a  simple  one — 
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they  were  those  which  it  was  laid  down  in  the  terms  of  the 
bequest  should  be  dealt  with.  It  may  prove  to  be  the  case 
that  some  of  the  constituents  named  are  of  such  rare  occur- 
rence, and  would  be  so  expensive  in  application,  even  if  found 
to  be  beneficial,  as  to  put  them  out  of  court  for  practical 
use  in  agriculture ;  but  still  that  does  not  do  away  with  the 
obligation  on  the  Society  to  put  them,  as  the  testator  intended, 
to  a  thorough  test,  and  on  this  basis  I  have  proceeded  with  the 
experiments. 

For  the  first  year  of  experimentation,  the  subject  being 
more  or  less  of  a  novel  character,  I  thought  it  well  to  try 
tentatively  in  some  form  all  the  constituents  named  by  Mr. 
Hills.  From  this  first  year's  experience  I  then  intended  to 
select  for  more  thorough  inquiry  such  of  the  constituents  as 
seemed  to  show  some  marked  effect,  and  then  to  devote  myself 
to  a  more  complete  study  of  these. 

The  division  of  ash  constituents  into  (a)  primary,  (h)  secondary, 
(c)  tertiary,  had  no  relation,  as  some  might  suppose,  to  geological 
considerations  ;  it  was  a  purely  arbitrary  division  according  to 
order  of  believed  importance.  Respecting  each  of  the  tertiary 
constituents  it  may  be  observed  preliminarily  that — 

1.  Fluorine  is  known  to  exist  in  certain  phosphates  as 
fluoride  of  calcium. 

2.  Manganese  constantly  occurs  in  soils,  but  is  not  known 
to  exercise  any  benefit,  except  so  far  as  the  experiments  of 
Salm-Horstmar  seemed  to  point  to  this.  It  has  been  proved, 
however,  by  water-culture,  that  manganese  is  not  capable  of 
replacing  iron.  For  purposes  of  comparison  compounds  of  iron 
were  used,  in  the  experiments  now  to  be  described,  side  by  side 
with  those  of  manganese. 

3  and  4.  Iodine  and  Bromine  are  constituents  of  sea-weed,  but 
it  is  not  known  what,  their  agricultural  importance  may  be. 
Chlorine  compounds  were  made  use  of  in  these  experiments  by 
way  of  comparison. 

5.  Titanium.  Of  this  little  is  known,  and  it  occurs  in  soils 
only  in  traces. 

6.  Lithia  is  found  in  plants,  notably  in  tobacco.  It  has  also 
— as  shown  in  certain  waters — a  marked  analogy  to  potash  and 
soda. 

In  order  to  compare  with  fluorine  used  as  calcium  fluoride 
(CaFg),  lime  (GaO)  was  taken.  Elimination  of  the  element 
calcium  (Ca)  might,  it  was  thought,  show  whether  fluorine  was 
advantageous  or  not.  Similar  comparisons  were  instituted  in 
other  cases.  Inasmuch  as  some  of  the  compounds  were 
insoluble   in    water   and   others   partly   or   quite   soluble,    the 
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comparison  was  not  a  strict  one.  It  was  thought  well,  however, 
to  take  up  those  compounds  of  the  elements  to  be  tried  which 
were  most  readily  obtainable,  or  which,  if  ultimately  found  of 
use,  conld  be  most  cheaply  purchased.  It  was  necessary  also 
to  exclude  as  jGar  as  possible  those  which  contained  other 
manurial  constituents  which  might  complicate  the  result^. 

The  materials  used  were  : — Calcium  fluoride  (CaPg) ;  calcium 
oxide  (CaO) ;  manganese  oxide  (MnjO^) ;  sodium  iodide  (Nal) ; 
sodium  bromide  (NaBr) ;  sodium  chloride  (NaCl) ;  titanium 
oxide  (TiOj);  ferric  oxide  (Fefi^);  lithium  chloride  (LiCl); 
calcium  chloride  (GaCl,).  These  were  all  applied  at  the  rate 
of  5  cwt.  per  acre. 

The  crops  selected  were  wheat  and  barley  as  representing 
cereals,  mustard  as  representing  the  Cruciferas,  and  peas  and 
red  clover  as  leguminous  crops. 

I.    HiUs'  Wlteat.     First  year,  1898. 

As  the  Station  was  only  in  regular  working  order  by  Janu- 
ary 31,  1898,  the  season  was  already  rather  late  for  wheat 
sowing.     The  particulars  of  sowing  were  as  follows : — 

Variety  sown.  .  "  White-chaff  Browick." 

Soil From  Stackyard  Field,  Wobum. 

Nomber  of  seeds  sown  per  pot  .  16. 

Dateof  sowinpf        .        .        .  February  17, 1898. 

Depth  at  which  sown  .  About  1  inch. 

Kind  of  pot  used     .  Earthenware. 

The  soil  used  was  the  same  as  that  on  which  the  continuous 
wheat  and  barley  field  experiments  have  been  carried  out  since 
1877.  The  quantity  to  be  used  for  the  whole  series  was  well 
mixed  up,  sifted  through  a  ^  in.  sieve,  and  filled  into  the  pots  in 
successive  layers  of  8,  4,  4,  4,  4,  4,  and  6  lb.  (total  34  lb.),  the 
bottom  of  the  pot  having  first  had  gravel  put  over  it  to  a  depth 
of  1^  in.  Each  lot  of  soil  was  levelled  and  pressed  down  before 
the  next  was  introduced.  The  manures  when  insoluble  in  water 
(CaPj,  CaO,  MujO^,  TiO^,  FcgOg)  were  intimately  mixed  with  the 
last  lot  (6  lb.)  of  soil  and  4  oz.  of  water  were  added.  The  soluble 
manures  (NaT,  NaBr,  LiCl,  NaCl,  CaClj)  were  dissolved  in  4oz. 
of  water  and  poured  on  the  surface.  The  soil  used  was  sampled 
for  analysis,  first  the  subsoil  (first  24  lb.),  then  the  top  soil 
(final  10  lb.),  the  samples  being  dried  and  kept  for  reference. 

Each  separate  experiment  was  in  duplicate,  and,  counting 
two  untreated  pots,  there  were  altogether  22  experimental  pots 
used  in  this  series.  The  actual  weight  of  manure  applied  to 
VOL.   XI.   T.S. — 44  Q  Q 
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each  pot,  to  give  5  cwt.  per  acre,  was  3*2  grammes.  The  Beeds 
used  were  weighed  so  as  to  get  as  nearly  as  possible  the  same 
weight,  size,  and  kind  of  seed  in  each  pot.  They  were  put  in 
just  after  the  manures  had  been  applied.  In  the  first  year's 
experiment  the  seed  was  not  treated  before  sowing,  but  in  subi- 
sequent  ones  it  was  steeped  for  10  minutes  in  hot  water  at 
133**  F.     This  course  should  always  be  adopted. 

Each  pot  accordingly  started  with  the  same  quantity  of 
water,  and  a  record  was  kept  of  the  water  given  at  each  subse- 
quent date.  About  this  it  is  only  necessary  to  note  the  prin- 
cipal points  of  difference  observed.  Where  sodium  iodide  (Nal) 
was  given,  the  soil  became  crust*ed  on  the  top  and  looked  very 
parched.  With  sodium  bromide  (NaBr)  a  somewhat  similar 
appearance,  though  less  marked,  was  noted.  It  was  also  found 
generally  that  the  amount  of  water  required  was  a  guide  to  the 
relative  luxuriance  of  the  plants. 

[^N'ote, — The  details  of  filling  the  pots,  mixing  the  manures, 
watering,  &c.,  have  been  given  fully  in  the  case  of  the  above  ex- 
periment, and  this  will  avoid  the  necessity  of  repetition  subse- 
quently.] 

As  regards  the  rate  of  germination — the  seed  was  sown  on 
February  17  and  the  first  plants  appeared  on  March  11.  This 
was  the  case  with  all  the  applications  except  sodium  iodide  and 
lithium  chloride.  These  distinctly  retarded  germination,  the 
first  plants  only  appearing  on  March  16  and  17.  The  full 
number  of  15  (sometimes  14  only)  in  most  cases  had  appeared 
by  about  March  22,  but  neither  sodium  iodide  nor  lithium 
chloride  gave  the  full  number.  With  sodium  iodide,  in  one  pot 
nothing  appeared  until  March  23,  and  only  4  plants  came  up  in 
all ;  in  the  duplicate  pot  the  first  plant  appeared  on  March  16 
and  finally  only  9  plants  came  instead  of  15.  With  lithium 
chloride  the  first  plants  appeared  on  March  16,  but  only  1 0  in  the 
one  case  and  1 1  in  the  other  came  up.  It  is  worthy  of  note  that 
sodium  bromide  exercised  no  retarding  or  destructive  influence 
at  this  stage,  the  plants  coming  just  as  well  as  in  any  of  the 
other  cases. 

It  was  noticed  on  March  19  that  the  soil  of  the  two  pots  to 
which  sodium  iodide  had  been  applied  smelt  distinctly  of  iodine, 
and  that  the  soil  was  very  impervious  to  water,  owing  to  a  regular 
crust  forming  on  the  surface.  After  March  29  the  plants  in 
these  two  pots  began  to  die  ofi*.  In  one  no  plants  were  left  at 
all,  and  the  soil  was  accordingly  turned  out  and  the  pot  refilled 
with  fresh  soil  on  May  9,  a  weaker  application — 2  cwt.  per 
acre — of  sodium  iodide  being  now  used.  In  this  the  new  plants 
came   up   quite   well.     Meantime    only  two   plants  were  left 
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g^wing  in  the  duplicate  pot'  (5  cwt.  per  acre  of  sodiuin' 
iodide).  From  this  time  to  that  of  harvest  there  was  compara- 
tively little  to  note  by  way  of  difference  bet\^een  the  variously 
treated  pots,  with  the  exception  of  those  treated  with  sodium 
iodide,  sodium  bromide,  and  lithium  chloride,  and  to  these  three 
reference  will  be  practically  confined. 

About  the  middle  of  May  the  wheat  was  attacked  by  a 
ftingus — a  tonda — which  gave  a  great  deal  of  trouble.  If  any 
pots  could  be  selected  for  superior  luxuriance  it  would  be  those 
to  which  chloride  of  sodium  had  been  applied,  and  then  those 
with  manganese  oxide.  The  heights  of  the  crops  were  measured 
at  intervals  and  notes  taken  of  the  general  appearances,  as  well  as 
photographs  when  it  seemed  desirable.  This  naturally  involved 
a  great  deal  of  labour,  much  of  which  may  be  of  no  value  in 
the  end. 

But,  as  regards  the  applications  of  iodine,  bromine,  and 
lithium  the  results  were  certainly  striking. 

With  5  cwt.  per  acre  of  sodium  iodide  all  the  plants  died  off 
except  two ;  one  of  these  was  stdnted,  the  other  grew  abnormally 
luxuriant.  This  luxuriance  may  of  course  have  been  due  to 
the  increased  root  development  consequent  on  there  being  no 
other  plants  to  dispute  the  area  of  growth.  Where— after 
failnre  with  5  cwt. — the  seeds  were  re-sown  on  May  9  with 
2  cwt.  per  acre  of  sodium  iodide  all  the  plants  grew  well,  but, 
owing  to  the  late  sowing,  never  came  to  ear. 

With  sodium  bromide  (5  cwt.  per  acre)  everything  went 
well  until  the  middle  of  May,  but  then  weakness  and  unhealthi- 
ness  of  crop  began  to  show.  All  the  plants  began  to  droop  and 
go  oflF  by  June  28,  the  leaves  turned  brown  more  or  less,  and 
eventually  only  a  few  tiny  ears  were  formed,  the  stalks  being 
but  12  in.  high  as  against  18  in.  in  other  cases.  Subsequent 
exanaination  of  the  roots  (see  figs.  6  and  7,  p.  572)  seemed  to  show 
that,  consequent  on  the  use  of  sodium  bromide,  there  had  been, 
as  it  were,  a  check  in  the  root  gi'owth  and  a  formation  of 
new  roots  from  the  root  stock  which  then  sent  up  a  new 
shoot  above  ground.  The  corn  produced  was  very  shrivelled 
and  the  straw  exceptionally  weak.  A  comparison  with  fig.  7, 
where  the  plants  were  left  untreated,  will  make  this  difference 
clear. 

With  lithium  chloride  the  plants  came  up,  as  stated,  slowly 
and  in  reduced  numbers.  At  first  they  were  considerably 
behind  the  others,  but  they  went  ahead  again  by  the  end  of 
May  and  finished  up  nearly  as  good  as  the  rest. 

Fig.  8  (p.  573)  shows  the  appeai'ancesof  the  cropstreated  with 
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sodium  iodide,  bromide,  and  chloride  respectively,  and  wiih 
lithium  chloride. 

The  crops  were  harvested  on  Aug.  22,  the  straw  being  cut 


Fio.  6.— Roots  of  wheat  plant  treated  with  sodium  bromide,  5  cwt.  per  acre. 

^  in.  from  the  giound ;  the  produce  was  left  to  dry  for  a  fort- 
night, then  put  in  a  paper  bag  and  hung  up.  The  following 
spring  the  com  was  beaten  out  by  the  hand,  the  number  of 
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Fig.  7.— Roots  of  wheat  plant,  untreated. 


grains  counted  and  the  com  and  straw  severally  weighed,  after 
which  samples  were  taken  and  kept  for  reference. 
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As  regards  the  relative  weights  obtained  per  pot  the  only 
ones  ttat  need  be  selected  for  note  are  the  following  : — 

Applications  per  acre  Weight  of  com  Weight  of  strav 


Unmai^ured   . 

Sodiam  iodide,  6  cwt.    . 

„    '  bromide,  6  cwt. 

,.    ,  chloride,  6  cwt. 
Lithia^  chloride,  5  cwt. 


grain  mes  grammes 

8-5H  15-81 

1-67  10-64 

009  4-98 

8  57  15  62 

1)12  1409 


Thp  general  conclusions  to  be  deduced  from  this  experiment 
are  :-~i 

1.  jThat  sodium  iodide  applied — at  the  rate  of  5  cwt.  per 
acre  — ito  wheat  will  kill  the  plant. 

2.  That  sodinm  bromide — at  the  rate  of  5  cwt.  per  acre- 
seems  iat  first  to  do  no  harm  to  the  wheat  plant,  but,  later  on,  it 
affects;  it  seriously,  weakening  the  plant  and  reducing  the  yield. 
It  seems  also  to  check  the  growth  of  the  roots  and  to  cause  the 
root  sljock  to  send  out  fresh  roots. 

3.  That  lithium  chloride — 5  cwt.  per  acre — has  a  retard- 
ing acjbion  at  first  upon  the  wheat  plant,  but  that  subsequently 
the  plant  grows  and  finishes  fairly  well. 

IT.    miy  Barley.     First  year,  1898. 

[       Variety  sown       .  .         .     "  Hallett's  Pedigree." 

Soil '       .     From  Steckyard  Field,  "Wobuni. 

Number  of  fceeds  sowu  per  pot     .     16. 
Date  of  Bowing     ....    March  9,  1898. 
Depth  at  which  sown    .  .1  inch. 

Kind  of  pot  used  ....     Earthenware. 

The  details  of  filling  the  pots,  mixing  the  manures,  adding 

water,  &<;.,  were  described  in  the  case  of  the  wheat  experiments 

(pp.  569,  570).     The  same  manures  were  used  and  in  the  same 

.  quantities,    there    being    again    22    experimental    pots  under 

observfltion. 

Much  the  same  points  were  noted  with  the  barley  as  with 
the  wheat,  ejj,  the  smell  of  iodine  from  the  soil  after  application 
of  sodinm  iodide,  and  the  imperviousness  to  water. 

Most  of  the  plants  came  up  by  March  23,  and  all  of  them 
by  March  30  or  so,  except  where  sodium  iodide  and  lithiom 
chloridfe  had  been  applied,  and  here  the  germination  was  re- 
tarded.! With  sodium  iodide  the  plants  did  not  appear  until 
March ;^0,  and  only  7  came  up  out  of  15  seeds  sown;  with 
lithiuni  chloride  all  came  up,  though  rather  later  than  the 
rest,      i 
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As  with  the  wheat  so  here  the  only  features  to  call  for 
special  remark  are  those  attaching  to  the  use  of  sodium  iodide, 
sodium  bromide,  and  lithium  chloride,  and  the  general  results 
were  similar  to  those  with  wheat. 

Sodium  iodide,  at  the  rate  of  5  cwt.  per  acre,  killed  all  the 
plants  except  one,  which  grew  abnormally  strong.  When, 
in  place  of  the  5  cwt.,  renaowing  with  2  cwt.  per  acre  of  sodium 
iodide  was  done,  all  the  plants  came  up,  and,  there  being  time 
for  the  crop  to  grow,  it  matured.     Sodium  bromide  showed  no 


r   1 1    \ 

1*  imifrM^'       1^ 

1 

IP        m\M  \         I 

11        IC'/i\.  \m    \-M   n 

hi           /y\\i 

'TlVi 

if  /  /  '      1  Ot!r 

/'U 

^ 

• 

15  1 

•    *           I5«) 
,,,„,         S<»|>.I<>|)I1) 

i:. 

soi>.i(>])ii>i:.    ji 
111^  5  CWT  FiaiAcrai^ 

'^^■lA 'MHiH  ^I^^Kl. 

■IHHHlfll^^l^lHHHI^^H^^H 

Fio.  9.— Barley  plant  treated  with  sodium  iodide. 

bad  influence  at  first,  but,  later  on,  the  crop  became  poor  and  the 
produce  was  small.  Lithium  chloride  retarded  the  crop  at  first, 
but  it  subsequently  grew  fairly  well  and  picked  up.  f'igs.  9 
(p.  575)  and  10  (p.  576)  illustrate  the  chief  points  brought  out, 
fig.  9  showing  the  influence  of  sodium  iodide  in  different  quan- 
tities as  compared  with  no  treatment,  and  fig.  10  showing  side 
by  side  the  relative  effects  of  sodium  iodide,  bromide,  and 
chloride,  with  lithium  chloride. 

The  barley  was  harvested  on  September  1,  the  crop  dried, 
and  then  weighed.     In  spring  1899  the  produce  was  beaten  out 
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and  the  corn  and  straw  weighed.    There  is  nothing  to  be  gained 
firom  these  experiments  further  than  has  been  ah^ady  set  out. 
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III.    ffitts'  Mustwrd,     First  yea/r,  1898. 

As  a  type  of  the  Cruciferaa  mustard  was  taken.  Twelve 
seeds  of  white  mustard  were  planted  in  each  of  22  earthenware 
pots  on  April  28,  1898,  at  the  depth  of  \  in.  The  same  soil  and 
applications  were  used  as  in  the  former  experiments. 

In  the  pots  where  sodium  iodide  and  lithium  chloride  were 
used,  not  a  single  plant  grew.  With  sodium  bromide,  on  the 
other  hand,  the  plants  came  quite  well  at  first,  but  these  became 
stunted  later  on,  and  remained  poor  throughout.  On  June  2 
the  growing  plants  were  reduced  by  removal  of  superfluous  ones 
to  six  in  number  in  each  pot.  Re-sowing  of  one  of  each  of  the 
sodium  iodide  and  lithium  chloride  pots  was  tried  on  July  2, 
no  more  of  the  materials,  however,  being  used.  In  the  former 
case  a  few  plants  appeared,  but  came  to  very  little,  and  with 
lithium  chloride  absolutely  none  came  up. 

Of  all  the  pots  those  to  which  lime  (CaO)  had  been  given  did 
the  best ;  on  June  16  the  height  of  these  plants  was  156  in., 
while  the  untreated  ones  measured  11*8  in.  only.  In  view  of 
the  fact  that  charlock  thrives  best  on  soils  rich  in  lime,  the 
inq-ease  with  the  lime  application  is  not  to  be  wondered  at. 

The  crop  was  harvested  on  August  3,  the  seed  pods  being 
picked  off  and  the  whole  produce  weighed. 

The  following  results  per  pot  may  be  of  interest :-  - 


Applioationa 

Untreated 

Lime  (CaO)       .        .        .        . 
Sodinm  iodide  (after  re-sowiog) 

„         bromide 

„         chloride 
Litiiiam  chloride 


Weight  of  8ced  reaped 


grammes 

2-91 


1-50 
1-86 

2-28 


Weight  of  straw 
grammes 

7-44 
7-36 
4-76 
6-64 

8-44 


From  this  experiment  it  may  be  concluded — 

1.  That  both  sodium  iodide  and  lithium  chloride — at  5  cwt. 
per  acre,  the  latter  the  more  effectually — prevent  the  growth 
of  mustard. 

2.  That  sodium  bromide  in  the  end  affects  the  mustard 
plant  seriously,  though  at  first  there  is  no  sign  of  injury. 

IV.   HilW  Peas.     First  yean-,  1898. 

A  similar  experiment  to  the  foregoing  was  tried  with  peas. 
The  variety  used  was  **Bedman's  Imperial,"  six  seeds  being 
Sown  in  each  of  the  22  pots  on  March  2, 1898,  at  the  depth  of  1  in. 
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As  between  this  crop  and  the  preceding  crops  it  was  noticed 
that  the  peas  required  a  much  larger  quantity  of  water  than 
either  wheat  or  barley. 

With  sodium  iodide  and  lithium  chloride,  each  at  5  cwt.  per 
acre,  not  a  single  plant  came  up,  and  on  re-sowing,  without 
further  application  of  the  materials,  one  single  plant,  and  that 
of  stunted  growth,  came.  One  of  the  duplicate  pots  of  each 
was  turned  out,  refilled  with  soil,  and  only  2  cwt.  per  acre  of 
sodium  iodide  and  lithium  chloride  applied.  In  each  case  the 
plants  came  and  grew  on  fairly  to  the  end. 

With  sodium  bromide,  5  cwt.  per  acre,  the  plants  at  first 
grew  quite  well,  but  then  they  began  to  burn  up  from  the 
bottom  ;  the  lower  leaves  turned  yellow  and  looked  as  if  they 
had  been  scorched  from  the  base.  In  this  experiment,  as  dis- 
tinguished from  the  others,  chloride  of  sodium,  though  doing 
well  enough  at  first,  proved  eventually  to  be  harmful,  the  leaves 
turning  a  light  sickly  colour.  That  the  sodium  iodide  and 
lithium  chloride  had  really  destroyed  the  germinating  power  of 
the  seeds  was  proved  by  digging  them  up  where  the  plants  had 
not  come,  and  planting  them  then  in  flower  pots  with  untreated 
soil,  when  again  they  did  not  come  up.  They  appeared  to  have 
in  some  cases  germinated  and  then  the  growth  to  have  been 
arrested  and  the  seed  rotted  away. 

When  the  plants  had  grown  suflSciently  high  they  were 
allowed  to  climb  up  sticks  placed  round  the  interior  of  the  pots 
and  fastened  with  string.  The  most  luxuriant  plants  seemed  to 
be  those  treated  with  oxide  of  iron  or  with  calcium  chloride,  the 
former  having  the  better  colour. 

On  August  29  the  crop  was  harvested,  and  weighed  on 
September  2.  As  regards  the  weights,  the  following  figures 
will  be  of  interest : — 


Applications  per  acre 

Weight  of  peas 

Weight  of  straw 

ffrEinnics 

grammes 

Untreated      .... 

11-8 

1413 

Sodium  iodide,  5  cwt.    . 

— 

— 

2  cwt.    . 

15-6 

1                 14-97 

„       bromide,  5  cwt. 

6-64 

17-46 

„       chloride,  6  cwt. . 

515 

11-72 

Lithium  chloride,  2  cwt. 

130 

16-64 

The  general  conclusions  as  regards  peas  were : — 

1 .  That  sodium  chloride  and  sodium  bromide,  at  the  rate  of 
5  cwt.  per  acre,  injure  the  pea  plants  eventually,  though  at 
first  they  seem  harmless. 

2.  That  sodium  iodide  and  lithium  chloride,   at   the  rate 
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of  5  cwt.  per  acre,  prevent  the  pea  seed  from  germinating 
properly. 

3.  That  sodium  iodide  and  lithium  chloride,  at  the  rate  of 
2  cwt.  per  acre,  do  not  harm  the  pea  plant,  but  effect  a  small 
improvement. 

V.   HiUs'  Clover.     First  year,  1898. 

Broad  red  clover  was  tried  similarly  to  the  foregoing  crops. 
Zinc  pots,  coated  inside  with  pitch,  were,  however,  used  instead 
of  the  earthenware  ones.     Twelve  seeds  were  sown  on  May  16, 

1898,  at  a  depth  of  ^  in.  in  each  of  the  22  pots.  Very  much 
more  water  was  required  than  with  any  of  the  other  crops.  After 
the  plants  had  come  up  the  number  was  reduced  to  six  in  each 
pot.  The  only  deviation  from  the  plan  of  treatment  described 
was  that,  as  5  cwt.  per  acre  of  sodium  iodide  and  lithium 
chloride  had  seemed  too  heavy  an  application  for  the  other 
crops,  these  materials  were  now  applied  at  the  rate  of  2  cwt. 
per  acre  only. 

Here  in  every  case  except  that  of  the  application  of  lithium 
chloride  the  plants  came  up.  The  treatment  with  sodium 
iodide  (2  cwt.  per  acre)  did  not  affect  the  plants  injuriously, 
and  the  plants  were  apparently  more  luxuriant  than  else- 
where. Those  with  sodium  chloride  were  very  good,  and 
also  those  with  sodium  bromide.  These  observations,  however, 
were  not  borne  out  in  the  following  year,  and,  for  that  reason, 
not  much  stress  is  put  upon  the  present  results.  Though  seeds 
were  re-sown  in  the  lithium  chloride  pots,  they  did  not  come  up. 

The  first  crop  was  cut  on  August  27,  the  second  on  Novem- 
ber 1,  1898.  The  plants  were  left  on  through  the  winter,  and 
the  first  cutting  of  the  second  year's  crop  was  taken  on  June  27, 

1899,  and  the  second  cutting  on  August  19,  1899. 

It  cannot,  however,  be  said  that  the  duplicates  agreed 
among  themselves,  and  it  is  not  well,  therefore,  to  draw  conclu- 
sions beyond  saying  that  lithium  chloride,  even  at  the  rate  of 
2  cwt.  per  acre,  prevented  the  proper  growth  of  the  red  clover, 
while  sodium  iodide  (2  cwt.)  and  sodium  bromide  (5  cwt.)  did 
not  this  year  have  the  harmful  effects  noted  with  the  cereal 
crops. 

This  concluded  the  first  year's  experiments  under  the  Hills 
Bequest. 
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Tentative  experiments  having  thus  been  tried  with  the 
different  materials  specified,  it  was  resolved  in  the  second 
year's  series  to  select  for  further  and  more  complete  trial  those 
materials  which  had  so  far  shown  the  most  marked  indications 
of  exercising  influence  upon  crops. 

These  were  iodine  and  bromine  in  particular.  Inasmuch, 
too,  as  something  seemed  to  turn  upon  the  quantities  in  which  the 
compounds  of  these  elements  were  used,  it  was  decided  to  try 
them  in  varying  quantities  and  applied  at  different  periods. 
Some  experiments  were  also  instituted  in  soaking,  in  dilute 
solutions  of  the  salts,  the  seed  to  be  sown. 


VI.    Hills   Wheat,     Second  year,  1899. 

The  wheat  was  this  time  sown  at  the  proper  date ;  also  all 
seed  used  was,  previous  to  sowing,  soaked  in  hot  water  for  ten 
minutes. 

A  preliminary  experiment  was  made  in  order  to  ascertain 
whether  the  seed  would  bear  soaking  in  solutions  of  iodine  and 
bromine  salts  without  losing  its  germinating  power. 

It  was  found  that  even  a  10  per  cent,  solution  of  these  salts 
in  contact  with  the  seeds  for  ten  minutes  would  not  kill  them. 
A  1  per  cent,  solution  was,  however,  employed. 

For  the  wheat  experiments  of  this,  the  second,  year  the 
variety  sown  was,  as  before,  '  White-chaff  Browick,'  but  steeped 
in  hot  water  before  planting  to  a  depth  of  1  in. ;  also  twelve 
seeds  only,  instead  of  fifteen  as  before,  were  sown,  and  the 
number  of  plants  was  subsequently  reduced  to  six  in  each  pot. 
The  dates  of  sowing  were  December  9  and  10,  1899,  the  same 
kind  of  soil  (from  Stackyard  Field)  being  used  as  in  1898,  only 
in  the  meantime  two  crops  of  mustard,  each  of  which  was 
removed,  had  been  grown  on  it  while  lying  in  the  pit  in  which  it 
was  stored.  Thirty-three  pots  were  devoted  to  this  experiment, 
each  treatment  being  in  triplicate. 

The  general  plan  of  experiment  was  to  grow  wheat  treated 
with  sodium  iodide  and  sodium  bromide  at  the  rates  of  2  cwt. 
and  1  cwt.  per  acre  respectively,  and  also  to  use  seed  soaked  in 
1  per  cent,  solutions  of  these  salts.  The  salts  when  used  direct 
were  dissolved  in  150  c.c.  (cubic  centimetres)  of  water,  the  same 
quantity  of  water  being  added  to  all  the  other  pots.  Further, 
it  was  intended  to  try  the  difference  between  the  above  salts 
applied  direct  to  the  soil  at  the  time  of  sowing  and  used  as  a  top- 
dressing  later  on. 
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Thus  there  were : — 

3  untreated  potB. 

8  treated  with  sodium  iodide,  2  cwt.  per  acre,  at  time  of  sowing. 
8        „        „        „  „       1    „      „      „    top-dressed  later. 

8        „        „        „  „       1    „      „      „    at  time  of  sowing. 

8        „        "  .     "  »>       I    »i      »»      tf    top-dressed  later. 

8  seed  soaked  in  1  per  cent,  solution  of  sodium  iodide  for  10  min. 
3  treated  with  sodium  bromide,  2  cwt.  per  acre,  at  time  of  sowing. 
8        „        „        „  „         1    „      „      „    top-dresaed  later. 

8        „        „        „  tf         1    „      t,      ,,    at  time  of  sowing. 

8        „        „        „  „         ^    „      „     „    top-dressed  later. 

8  seed  soaked  in  1  per  cent,  solution  of  sodium  bromide  for  10  min. 

Total  88 

The  application  of  sodium  iodide  to  the  soil  gave,  as  before, 
a  decided  smell  of  iodine ;  sodiam  bromide  on  the  contrary  gave 
no  smell  of  bromine.  The  untreated  wheat  came  up  well,  all 
plants  appearing  by  January  7,  1899.  With  2  cwt.  per  acre 
of  sodium  iodide  at  the  time  of  planting,  no  plants  appeared 
nntil  January  4,  and,  in  all,  one,  three,  and  four  plants  re- 
spectively were  what  appeared  in  the  three  pots  thus  treated. 
Seven,  eight,  and  ten  plants  appeared  when  1  cwt.  sodium 
iodide  was  used  at  planting,  and  in  all  the  others  a  number 
varying  from  seven  to  twelve  came  up. 

The  2  cwt.  per  acre  of  sodium  iodide  evidently  destroyed 
the  plants ;  the  1  cwt.  per  acre  also  affected  them,  for  the 
plants  were  weak  and  small.  In  some  cases  the  lower  leaves 
seemed  to  be  dying  off.  Fig.  11  (p.  582)  shows  the  appearances 
on  May  3,  1899. 

On  May  1  the  pots  to  have  sodium  iodide  top-dressed  on 
them  were  so  treated,  the  rates  per  acre  being  1  cwt.  and 
^  cwt.  The  salt  was  dissolved  in  5  oz.  of  water,  the  same  amount 
of  water  being  added  at  the  same  time  to  the  other  pots.  Up 
to  that  date  (May  1)  the  pots  looked,  of  course,  much  like  the 
untreated  ones  (nothing  having  been  put  on  them),  but  already 
by  May  4  a  clear  effect  was  visible,  for  the  lower  leaves  began 
to  turn  yellow.  Also  it  was  noticeable  that  wherever  iocSne 
had  been  used  as  a  dressing  the  lower  leaves  were  covered  with 
black  spots.  This  continued  to  the  end,  the  plants  being 
smaller  and  less  healthy  than  the  untreated  ones.  This  was 
the  case  with  the  applications  (as  top-dressings)  of  both  1  cwt. 
and  ^  cwt.  per  acre,  though  less  marked  with  the  J  cwt. 
dressing.  The  plants  having  practically  all  died  off  where 
2  cwt.  of  sodium  iodide  had  been  applied  at  the  time  of  sowing, 
two  of  them  were  re-sown  with  seed,  and  this  then  came  up, 
though  the  plants  never  seemed  really  healthy. 


Digiti 


zed  by  Google 


582 


The  Wobum  Pot-milture  Station, 


The  pots  containing  seed  soaked  in  sodium  iodide,  though 
at  first  they  did  not  look  good,  afterwards  became  the  most 


CO 


I 

i 

I 

a 


Digiti 


zed  by  Google 


The  Wobum  Pot-culture  Station 


583 


luxuriant.  Whereas  in  the  other  pots  the  lower  leaved  mostly 
died  off,  they  did  not  in  these.  The  com  also  tillered  out 
very  well,  and  perhaps  better  than  in  any  ofchet  cases.     Fig.  12 
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shows  the  appearance  of  these  pots  on  August  8,  1899,  as 
compared  with  the  untreated  ones.  It  was  noted  especially 
that  the  straw,  though  not  as  high  as  that  of  the  untreated 
pots,  had  a  larger  number  of  stalks,  and  hence  more  ears. 
There  was  thus  more  "stooling  out,"  as  is  seen  in  the 
photograph. 

The  crop  was  ready  for  harvesting  on  August  10.  On 
threshing  out  on  December  13  the  following  principal  weights 
were  obtained : — 


Applioations  per  aore 


Untreated 

Sodium  iodide,  1  owl.  at  sowing 
1   »  top-dreased 

seed  soaked 


Weight  of 

Weight  of 
straw 

grammes 
8-8 

grammes 
13-3 

com 
100-0 

straw 
1000 

7-8 

16-7 

88-9 

118-2 

42 

8-8 

47-6 

66-5 

4-8 

10-0 

54-7 

75-7 

10-2 

17-3 

116-5 

130-1 

The  general  conclusions  from  the  experiment  were  : — 

1.  That  sodium  iodide  applied  at  sowing  at  the  rate  of  2  cwt. 
per  acre  killed  the  wheat  crop  altogether. 

2.  That  applied  at  sowing  at  the  rate  of  1  cwt.  per  acre 
sodium  iodide  harmed  the  crop  somewhat. 

8.  That  top-dressing  with  sodium  iodide,  whether  at  the 
rate  of  1  cwt.  per  acre  or  only  ^  cwt.,  did  mateiial  harm,  and 
more  so  than  1  cwt.  of  sodium  iodide  at  the  time  of  planting. 

4.  That  soaking  the  seed  before  sowing,  in  a  1  per  cent, 
solution  of  sodium  iodide,  gave  an  increased  yield  of  both  com 
and  straw. 

To  turn  now  to  the  similar  experiments  with  sodium  bromide 
in  place  of  sodium  iodide.  With  2  cwt.  per  acre  at  the  time  of 
sowing  the  plants  came  up  rather  short  in  number,  but  looked 
fairly  healthy,  and  there  was  not  the  immediate  destruction  of 
crop  noted  with  the  same  amount  of  sodium  iodide.  With 
1  cwt.  per  acre  of  sodium  bromide  at  the  time  of  sowing  no  injury 
at  all  was  done  at  first.  This  again  is  rather  different  to  what 
was  noted  with  sodium  iodide. 

The  top-dressings  of  sodium  bromide  were  applied,  as  with 
the  iodide,  on  May  1.  There  did  not  appear  to  be  the  marked 
effect  that  there  had  been  with  sodium  iodide  when  top-dressed, 
the  bottom  leaves  did  not  go  off  nearly  so  markedly,  nor  indeed 
as  much  as  where  sodium  bromide  (1  cwt.)  had  been  applied  at 
sowing.  The  harmful  effect  was  less  with  the  top-dressing  of 
^  cwt.  than  with  1  cwt.  The  black  spots  noticed  on  the  lower 
leaves  with  sodium  iodide  were  not  visible  when  sodium  bromide 
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was  used,  but  it  was  remarked  how  very  brittle  and  weak  the 
straw  was,  the  stalks  being  hardly  able  to  stand,  and  being 
broken  by  the  wind  when  other  pots  did  not  suffer  at  all. 
With  the  seed  soaked  in  a  1  per  cent,  solution-  of  sodium 
bromide  there  was  no  check  experienced,  nor  did  the  lower 
leaves  *' go  off"  at.  all;  the  crop  looked  throughout  quite  as 
well  as,  or  better  than,  the  untreated  one.  Here,  as  with 
sodium  iodide,"  though  hardly  as  markedly,  more  ears  were 
produced,  and  there  was  more  "  stooling  out."  The  figures  at 
harvest  were : — 


,      ..     ,.  Weight  of    Weight  of 

Applications  per  acre  corn      I     straw 

grammea  i  grammes 
Untreated   .        ...        .        .  .       8-8      1     13-3 

Sodiumbromide,  2  cwt.  at  soiling,  !       2*0  8*4 

»t  i»         1     u    »f       »»  2*8  8'3 

„  „        1    „  top-dressed        4-1     '     110 


Percentage  of 
untreated  produce 

com  straw 

100-0  ,       100  0 

231  I         63- i 

32-3  62-7 

47-2  830 


.         i     „  ..  I       *8  10  9      I         64-4      j         82-6 

fceed  soaked       .         95      i     14-6  1087      '       IIC'O 

These  results  show  : — 

1.  That  sodium  bromide,  whether  applied  at  the  time  of 
sowing  or  top-dressed  later  on,  has  a  hannful '  effect  on  wheat, 
the  evil  being  greater  with  the  direct  application  at  sowing  and 
with  the  greater  quantity  used. 

2.  That  soaking  the  seed  in  a  1  per  cent,  solution  of  sodium 
bromide  has  a  beneficial  effect. 

Supplementary  Experimtnt  {}Vater-mlture).~lL\ie^  above 
results,  as  regards  iodine  especially,  being  of  a  somewhat  striking 
nature,  it  was  sought  to  ascertain  what  effect,  if  any,  traces  of 
sodium  iodide  had  on  the  root-development  of  wheat. 

Four  wheat  plants  about  seven  days  old  (after  being 
germinated  from  seed  on  blotting-paper)  were  put  into  clear 
glass  jars  containing  a  normal  solution  made  up  of  the  following 
nutrient  materials : — 

Grammes 

Calciam  carbonate 28'60 

Magnesium  carbonate 3  0 

Potassium  phosphate 17  2 

„         sulphate 18  06 

„         cJdoride 26'76 

Sodium  chloride 14  "4 

^Nitric  acid  (N^O^) 53-0 

Sulphate  of  iron 1*0 

'  Added  subsequently. 

with  2  litres  of  distilled  water. 

Of  this  solution  100  c.c.  were  taken  and  diluted  to  5  litres 
VOL.  XI.  T.S. — 44.  R  R 
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with  distilled  water.  The  culture  liquid  was  changed  about 
every  week,  and  filled  up  with  water  as  necessary.  In  this  the 
wheat  plants  were  placed  on  June  15,  one  in  each  of  four  jars. 
On  July  8  to  two  of  the  jars  0*1  grm.  of  sodium  iodide  dissolved 
in  2^  litres  of  the  culture  solution  were  added  (making  1  part 
of  iodine  in  43,700  of  solution),  the  other  two  jars  having  the 
nutritive  solution  only. 

By  July  21  the  root  development  where  iodine  was  present 
had  become  quite  dwarfed,  and  the  photograph  taken  on  that 
day  (fig.  13,  p.  587)  brings  out  this  point  very  clearly. 

Subsequently  the  plants  were  taken  out,  the  roots  wa&shed, 
dried,  and  weighed. 

Weight  of  whole  plant  with  roots  (air  dried) : — 

Grammes 

Without  iodine 0  277 

With  „ 0-141 


From  these  experiments,  made  in  two  successive  years,  it 
is  clear  that  both  sodium  iodide  and  sodium  bromide,  when 
used  in  quantities  even  as  low  as  ^  cwt.  per  ,acre,  exercisf^  a 
hurtful  influence  upon  the  wheat  plant,  whether  applied  to  the 
soil  direct  at  the.  time  of  sowing  or  top-dressed  later  on,  and  that 
they  seem  to  check  the  root  development.  On  the  other  hand, 
soaking  of  the  seed,  before  sowing,  in  a  1  per  cent,  solution  of 
either  salt  exercises  a  good  influence  upon  the  wheat  plant, 
giving  a  stimulus  to  its  growth,  and  results  in  increased 
yield. 

This  subject  is  being  further  pursued  at  the  Pot-culture 
Station. 

VII.   Hills'  Barl&y.    Second  year,  1899. 

This  series  is  a  counterpart  of  those  just  described  in  the 
case  of  wheat,  and  the  details  of  procedure,  applications  made, 
&c.,  being  the  same,  it  will  be  enough  to. note  generally  the 
difierences  shown  and  the  conclusions  come  to. 

An  additional  feature  was  that  not  only  were  the  applica- 
tions of  sodium  iodide  and  sodium  bromide  made  at  the  time 
of  sowing,  but  these  salts  were  also  applied  some  time  before 
sowing,  in  order  to  see  whether  the  salts  would  possibly  be 
removed  sufficiently  from  the  top  surface  to  allow  of  the  plants 
making  a  good  start. 

The  seed  was  sown  on  April  11  and  12, 1899,  twelve  seeds  per 
pot,  and  the  plants  subsequently  reduced  to  six  per  pot.  The 
early  applications  (before  sowing)  of  sodium  iodide  and  sodium 
bromide — each  at  the  rate  of  2  cwt.  and  also  of  1  cwt.  per  acre — 
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were   made  on    February  23.     The  experiments  being  in  tri- 
plicate there  were  45  pots  in  all  (earthenware). 

(a)  Sodium  Iodide, — Previous  treatment  C  February  23)  with 


a 


—  g 


f 


2  cwt.  of  sodium  iodide  did  not  show  any  harmful  eflFect  until 
July  25,  all  the  plants  coming  up  well,  but  about  that  date  the 
ears  were  noticed  to  be  short,  and  the  plants  not  as  tall  as  on 
thi3  untreated  pots. 

B  B  2 
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Pluvious'  treatment  with  1  cwt  of  sodium  iodide  showed 
similar  results,  though  not  so  marked. 

Very  probably  the  sodium  iodide  had  in  these  cases  gone 
to  the  l)ottom  of  the  pot,  and  it  was  only  later  on  that  the  roots 
reached  it. 

With  2  cwt.  of  sodium  iodide  at  the  time  of  sowing  the 
plants  did  not  come  at  all. 

With  1  cwt.  similarly  applied  the  plants  came,  but  were 
rather  short  in  number  and  growth. 

With  1  cwt.  of  sodium  iodide  as  a  top-dressing  (June  21) 
the  plants  began  to  turn  yellow  in  the  lower  leaves  three  days 
after  the  application. 

With  i  cwt.  top-dressed,  the  plants  also  turned  yellow,  but 
not  so  markedly  as  when  1  cwt  was  used. 

Soaking  the  seed,  before  sowing,  in  a  1  per  cent,  solution  of 
sodium  iodide  had  the  effect  of  giving  a  moi'e  luxuriant  growth 
than  on  the  untreated  pots. 

(b)  Sodutm  Bromuh. — The  general  effects  of  treatment  with 
sodium  bromide  were  not  as  marked  as  with  sodium  iodide. 
The  one  exception  was  that  of  the  seed  soaking.  Here  the 
effect  of  soaking  the  seed,  before  sowing,  in  a  1  percent,  solution 
of  sodium  bromide  was  to  give  a  better  crop,  as  shown  by  the 
harvest  results,  as  follows : — 


Applicatiou 


Untrtated 

Seed  soaked  in  .sodium  bromide 
(1  pe'  cent )  .        .         . 


Weight  of 
corn 


grammes 
8-9 


10-1 


Weiifht  of 
straw 


grammes 
8-8 


10-6 


Percentage  of 
untreated  produce 


corn 
100-0 

1138 


straw 
1000 

119-6 


As  regards  the  barley  plant,  much  the  same  may  be  said  as 
about  the  wheat  plant — that  applications  of  sodium  iodide  and  • 
sodium  bromide,  whether  before,  or  at  the  time  of  sowing,  or  as 
top-dressings  later,  affect  the  crop  injuriously.  The  harmful 
influence  of  sodium  bromide  does  not,  however,  appear  to  be  as 
marked  with  barley  as  with  wheat.  Soaking  of  the  seed  in  a 
1  per  cent,  solution,  before  sowing,  of  either  sodium  iodide  or 
sodium  bromide,  on  the  other  hand,  produces  with  barley,  as  with 
wheat,  some  increase  of  yield. 

VIII.    Hiih'  Clover.     ^Second  year,  1899. 

Under  this  heading,  the  first  matter  to  deal  with  is  the 
clover  sown  in  1898,  and  now  going  on  for  a  second  year.  As 
observed  on  p.  579,  in  1898  the  best  crops  were  obtained  with 
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sodiam  iodide  (2  cwt.  per  acre),  sodium  chloride  (2  cwt,),  and 
Bodium  bromide  (2  cwt.),  while  lithium  chloride  (2  cwt.  per 
acre)  prevented  the  growth  altogether,  although  the  seeds  were 
re-sown. 

During  the  winter  the  frosts  spoiled  the  clover  plant  a  good 
deal.     In  the  early  summer  mildew  also  made  its  appearance. 

The  produce  of  1899  was  reaped  on  June  27,  1899,  and  the 
second  cutting  on  August  19,  1899.  In  the  joint  produce  the 
best  crop  was  obtained  from  sodium  iodide  (2  cwt.  per  acre), 
while  sodium  chloride  (5  cwt.  per  acre)  and  sodium  bromide 
(5  cwt.  per  acre)  gave  the  next  highest  yield*.  Lithium 
chloride,  as  stated,  had  already  destroyed  the  crop  altogether, 
although  only  used  at  the  rate  of  2  cwt.  per  acre. 


In  1899  a  fresh  series  was  begun — also  on  broad  red 
clover.  Twelve  seeds  were  sown  in  each  pot  on  May  15,  1899, 
to  be  reduced  subsequently  to  six  plants  in  each  pot. 

Experiments  were  again  in  triplicate,  the  plan  followed 
being  similar  to  that  of  the  barley  just  described,  with  the 
modification  that  the  application  of  sodium  iodide  and  sodium 
bromide  before  sowing  was  not  adopted,  and,  in  place  of  it,  hot 
only  2  cwt.  and  1  cwt.  of  these  salts  were  used  jat  the  titne  of 
sowing  and  as  top-dressings,  but  also  the  salts  at  the  rate  of 
i  cwt.  per  acre. 

(a)  Sodium  loduU. — When  2  cwt.  of  sodium  iodide  was  used 
at  the  time  of  sowing  only  one  or  two  plants  came  up,  and 
these  all  soon  died  off. 

With  1  cwt.  similarly  used  a  few  more  plants  came,  and  they 
too  afterwards  died. 

With  i  cwt.  still  more  plants  appeared,  but  some  of  thera 
died  after  a  time. 

The  salt  was  applied  as  a  top-dressing  on  July  26.  Almost 
as  goon  as  the  2  cwt.  per  acre  went  on,  the  loaves  were  turned 
brown,  and  in  a  short  time  all  the  plants  died. 

With  1  cwt.  top-dressed,  the  plants  did  not  go  off  so  quickly, 
and  a  few  remained  to  the  following  year  (1900)  as  stunted 
plants. 

With  i  cwt.,  also  top-dressed,  the  plants  were  not  much 
injured,  and  the  crop  was  not  much  less  than  the  untreated  one. 
Still  the  application  did  no  good. 

Lastly,  the  soaking  of  the  seed  in  a  1  per  cent,  solution 
of  sodium  iodide  seemed  to  result  in  a  slight  increase  of 
crop. 

It  will  be  noticed  that  these  results  as  regards  the  use  of 
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2  cwt.  per  acre  of  sodium  iodide  were  contrary  to  those 
obtained  the  year  before,  as  in  1898  this  application  did  well, 
whereas  in  1899  it  killed  the  crop.  The  exact  troth  remains 
tiherefore  somewhat  uncertain,  though,  considering  all  points, 
the  experiments  of  the  second  year  (1899)  should  be  the  more 
reliable. 

(b)  Sodium  Bromide. — The  results  were  similar  to,  though 
not  so  marked  as,  those  with  sodium  iodide. 

Two  cwt.  per  acre  at  the  time  of  sowing  did  not  kill  the 
clover  plants,  but  it  materially  reduced  the  yield.  One  cwt. 
per  acre  also  reduced  it,  though  to  a  lesser  degree,  and  |  cwt. 
per  acre  gave  only  a  slight  reduction  of  yield.  Top-dressing  (on 
July  26)  gave  no  benefit,  though  it  did  not  seem  to  harm  the 
crop. 

Soaking  of  the  seed,  before  sowing,  in  a  1  per  cent,  solu- 
tion of  sodium  bromide,  as  with  sodium  iodide,  slightly  increased 
the  yield. 

The  general  conclusion  as  regards  the  results  of  the  two 
years'  experiments  on  red  clover  must  be  taken  as  being : — 

1.  That,  as  with  cereal  crops,  so  with  clover,  sodium  iodide 
used  at  the  rate  of  2  cwt.  per  acre  is  fatal  to  the  plants, 
while  sodium  bromide  at  a  similar  rate,  though  not  so  marked  in 
its  effects,  does  some  harm. 

2.  That  neither  sodium  iodide  nor  sodium  bromide  in  lesser 
quantity  than  2  cwt  per  acre,  whether  applied  at  the  time  of 
sowing  or  as  a  top-dressing,  is  productive  of  good,  but  rather  of 
harm. 

3.  That  soaking  the  seed,  before  sowing,  in  a  1  per  cent, 
solution  of  either  sodium  iodide  or  sodium  bromide  is  productive 
of  some  benefit  to  the  crop. 

IX.   IliW  Mayujeh,  1899. 

The  attempt  was  made  to  experiment  with  mangels  in  much 
the  same  way  as  with  the  crops  already  described.  This  was, 
however,  found  impracticable  with  pots  of  the  size  in  use  at 
Woburn,  for  it  was  not  possible  to  have  more  than  one  full- 
grown  root  in  each  pot,  and  the  differences  between  duplicates 
were  too  great  for  fair  deductions  to  be  drawn. 

So  far  as  they  went,  the  experiments  pointed  to  the  con- 
clusions that  sodium  iodide — at  the  rate  of  1  cwt.  per  acre — 
whether  applied  at  the  time  of  sowing  or  as  a  top-dressing  was 
decidedly  injurious  ;  that  sodium  bromide — put  on  at  the  rat€  of 
either  2  cwt.  or  1  cwt.  per  acre — at  the  time  of  sowing,  was  also 
injurious,  but  when  used  as  a  top-di'essing  did  not  injure  the 
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crop  any  more  than  the  same  amount  of  chloride  of  sodium  used 
as  a  top-dressing. 

This  concludes  the  second  year's  (1899)  experiments  under 
the  Hills  Bequest. 

B.  Miscellaneous  Pot-culture  Experiments. 

While  the  Pot-culture  Station  at  Woburn  was  instituted 
primarily  for  the  purpose  of  carrying  out  the  experiments  under 
the  Hills  Bequest,  it  was  felt  that  if  other  matters  of  inquiry 
could  be  carried  out  as  well,  interesting  results  might  follow. 
A  start  was  accordingly  made  in  1898  with  other  "experiments 
bearing  on  agricultural  questions. 

The  first  of  these  was  on  : — 

I.  Thick  V,  Thin  Sotting  of  Wheat 

It  has  been  somewhat  open  to  question  how  far  the  thick  or 
the  thin  sowing  of  wheat  and  barley  affects  the  growth  of  the 
crop  and  the  ultimate  yield.  No  doubt  differences  of  soil  and 
locality  will  have  a  bearing,  so  also  will  the  consideration  as  to 
whether  a  fine  quality  rather  than  total  produce  is  sought  after. 
The  general  idea  may  be  stated  as  being  that  wheat  sown 
thinly  rather  than  thickly  is  the  better,  and  tillers  out  more, 
while  with  barley  the  thicker  sowing  is  to  be  preferred.  It 
must  be  remembered,  moreover,  that  in  actual  practice  in 
sowing  com  one  has  to  allow  for  what  may  be  lost  by  burying 
too  deep,  by  lying  on  the  surface,  by  depredations  of  birds 
or  insects,  and  other  disturbing  causes  which  in  pot-culture 
are  under  control.  It  seemed,  however,  desirable  to  try  by 
methods  of  pot-culture  to  get  at  actual  facts  and  figures. 

Owing  to  the  late  inception  of  the  Pot-culture  Station,  wheat 
could  not  be  sown  until  February  23,  1898.  **  White-chaff 
Browick"  was  used,  the  seeds  being  as  nearly  alike  as  possible 
in  regard  to  size,  kind,  and  weight ;  the  soil  used  was  that  of 
one  of  the  fields  of  the  Wobuni  farm  where  swedes  had,  during 
the  winter,  been  fed  off  by  sheep  with  cake. 

Zinc  pots  were  employed,  and  each  experiment  was  in 
duplicate,  the  plan  being  as  follows  : — 

a,  2  pots  each  sown  with  20  wheat  seeda,  correspond ing  to  a  seeding 

of  1 2  pecks  per  acre. 

b,  2  pots  eAch  sown  with  16  wheat  seeds,  corresponding  to  a  seeding 

of  8*3  pecks  per  acre. 

c.  2  pots  each  sown  with  10  wheat  seeds,  corresponding  to  a  seeding 

of  5'5  pecks  per  acre. 

d.  2  pots  each  sown  with  6  wheat  seeds,  corresponding  to  a  seeding 

of  2*7  pecks  per  acre. 
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Practically  all  the  plants  came  up  in  each  case*  By  May  4 
a  considerable  difference  was  noticeable  in  respect  of  the  number 
of  shoots  coming  off  from  each  plant,  the  thin  seeding  showing 
the  most  and  the  thick  seeding  the  least,  with  regular  gradation 
between  these  extremes.  Taking  the  average  of  the  two  pots, 
there  were  6*1  shoots  per  plant  with  the  thin  seeding,  and  3*5 
only  with  the  thick,  the  others  coming  intermediately* 

On  June  6  the  shoots  were  again  counted,  the  differences 
being  still  more  striking,  viz.  7  shoots  per  plant  with  the  thin 
seeding  against  2*6  with  the  thick. 

Measurement  of  the  height  of  the  plants  and  length  of  ear 
on  July  14  showed  marked  differences: — 

Thin  deeding  Thick  Beetling 
in.  in. 

Height  of  plant  .  .    '    20*6  13'7 

length  of  ear    ....  27  TO 

These  appearances  are  well  brought  out  in  fig.  1 4  (p.  593),  a 
regular  gradation  being  noticed  in  the  height  of  the  plants 
between  the  thickest  seeding  (left  hand  of  picture)  and  the 
thinnest  (right  hand  of  picture). 

ITie  thinly-sown  sets  gave  much  the  more  sturdy  shoots  and 
stronger  straw,  and  the  wheat  had  tillered  out  very  much  better 
in  these. 

The  crop  was?  cat  on  September  1,  and  when  the  respective 
yields  were  weighed  it  was  found  that  the  number  of  grains  per 
pot  was  much  the  same  in  all  cases,  but,  taking  the  yield  of 
corn  per  plant,  this  was  greatly  increased  in  the  thin  seeding. 
The  results  came  out  as  follows  : — 


No  of  seed;* 
«owu  per  pot 

Bquivalont 
seeding  per  acre 

Weiglit  of 
corn 

Wd)<ht.  of 
straw 

Yied 
Corn 

per  i>lunt 
1 

Straw 

5 

pecks 
2-7 

grammes 
5-6 

grammes 
11-3 

gram  nice 
111 

granimesi 
*       227 

10 

5-5 

5-9 

11-4 

0  69 

.       114 

15 

8-3 

49 

106 

0-34 

•       0  78 

20 

120 

4-8 

11-2 

0-24 

0  57 

This  table  shows  that,  on  the  whole,  the  wheat  did  be<>t 
when  1 0  seeds  per  pot  were  sown.  This  would  be  equivalent 
to  a  seeding  of  5*5  pecks  per  acre.  In  practice,  however,  it 
would  be  necessary  to  allow  for  depredation  by  birds,  insects, 
&c.  and  other  causes  of  loss,  so  that  one  might  say  that,  on  a 
light  loam  such  as  that  of  the  Woburn  farm,  about  7  pecks 
per  acre  would  be  the  right  quantity  to  sow. 

Incidentally  this  experiment  shows  that,    as  regards  pot- 
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cultui'e  growing,  it  does  not  taatter  much  what  quantity  of  seed 
is  sown  per  pot,  the  total  yield  being  mucb  the  same  ;  the 
smaller  number  of  plants  means  more  luxuriance,  but  the  results 
are  comparable  inter  se  if  the  same  way  of  seeding  be  adopted 
throughout. 

After  the  com  and  straw  had  been  removed,  the  roots  were 
dug  up,  carefully  washed  and  dried,  then  photographed. 
Figure  15  (p.  595)  shows  very  clearly  how  with  the  thin  seeding 
the  roots  have  had  ample  room  to  grow  out  and  develop  strongly, 
whereas  with  the  thick  seeding  they  have  been  cramped  in 
the  struggle,  and  only  thin -weak  roots  and  stems  have  been 
developed  in  consequence. 

Secmid  Yea/r's  Experiment,  1899. — The  foregoing  experiment 
was  repeated  in  1898-99,  as  the  striking  differences  just  de- 
scribed were  obtained  with  sj^rin^-sown  corn. 

This  fresh  year  the  wheat  could  be  sown  at  the  right  time- 
December  15,  1898  being  the  date  of  sowing.     The  number  of 
seeds  sown  and  general  aiTangement  was  the  same  as  before. 

In  February  1 899  there  was  no  apparent  difference  between 
the  several  pots,  and  not  until  April  29  did  the  same  variations 
that  had  been  before  noticed  show  themselves.  The  plants 
from  the  thinnest  seeding  then  came  to  look  decidedly  the 
biggest  and  strongest,  and  they  remained  the  healthiest 
throughout,  while  the  thick  seeding  again  gave  the  smallest 
plants.  The  differences  generally  were  not  nearly  as  marked  as 
in  the  previous  year.  Fig.  16  (p.  596)  shows  clearly,  however, 
the  superiority  of  the  seeding  of  ten  and  fifteen  s'^eds  per  pot  to 
that  of  twenty  seeds  per  pot.  The  duplicate  pot-s  did  not  give 
as  good  agreement  as  could  be  wished  in  regard  to  produce  of 
corn  and  straw,  and  the  figures  are  hence  omitted, 

II.    Thick  V.   Thin  Sowing  of  Barley, 

Experiments  similar  to  the  foregoing  with  wheat  have  been 
carried  out  in  two  successive  years  with  barley,  but,  from  one 
cause  and  another,  in  neither  case  did  the  experiment  proceed 
satisfactorily,  and  the  question  must  be  further  tried  later  on. 
So  far  as  the  experiments  went,  the  general  indication  was  that 
with  barley  the  thick  seeding  did  quite  as  well  as  the  thin,  and 
the  differences  alluded  to  in  the  case  of  wheat  were  not  here 
apparent. 

III.  Large  and  Small  Seed  in  Sowing  {Wlisat), 

The  question  has  often  been  asked  whether,  in  selecting 
wheat  and  barley  for  seed  pui-poses,  one  ought  to  pick  out  the 
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largest  and  plumpest  corns  or  not.  An  experiment  on  this 
point  was  tried  in  1898  at  the  Pot-culture  Station.  Eight 
zinc  pots  were  filled  with  soil  from  one  of  the  farm  fields ;  in 
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four  of  them  was  sown  wheat  seed    the  grains  of  which,  had 
been  selected  out  of  one  lot  of  con^pui'posely  because  of  their 


being  large  in  size.     In  the  other  four*  pots  grains  were  sown 
selected   from  the  same  lot  because  of  their  smallness.     The 
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large  grains  weighed  '06  grm.  per  seed,  the  small  ones  -042  grm. 
only.  Care  had  been  taken  also  that  all  the  seed  should  be 
of  the  same  sort,  viz.  *** starchy"  seeds,  and  not  some  hard 
(*' glutinous ")  and  some  soft  ("starchy").  On  February  8, 
1898,  fourteen  seeds  were  sown  in  each  pot;  these  germinated 
ecjually,  and  at  no  time  during  the  growth  was  there  any  visible 
difference.  Thisisillustratedby  fig.  17  (p.  597).  In  neither  case 
could  a  clear  distinction  be  drawn.  The  crop  was  reaped,  and  the 
average  results  were : — 


Large  seed 
SiD£^  seed 


Froduce  per  pot 

Weight  of  com 

inrammes 
75 
7-4 

Weight  of  straw 

seedprodaced 

grammes 
14-9 
14-8 

grammes 
0-034 
0033 

From  this  it  is  very  clear  that  sowing  with  large  seed  does 
not  necessarily  result  in  producing  large  seed  or  vice  versd^  and 
it  would  not  seem  that  it  matters  much,  as  regards  produce, 
whether  large  or  small  seed  be  sown.  The  determining  factors 
are  much  more  likely  to  be  those  of  season  and  weather  at  the 
time  of  ripening  (maturation). 

IV.    Large  ami  Small  Seed  in  Sowing  (Barley). 

A  similar  experiment  was  tried  with  barley  in  1898,  and 
much  the  same  results  were  obtained,  there  being  no  real  diffe- 
rence of  appearance  during  the  time  of  growth.  Fourteen  seeds 
were  sown  in  each  pot,  the  large  seeds  weighing  -053  grm.  each 
and  the  small  ones  '032  grm.  After  the  crops  were  harvested 
the  average  results  were  found  to  be  : — 


Prodace  per  pot 

Average  weight  of 

Weight  of  com 

Weight  of  straw 

grammes 
13-9 
14-4 

seedprodaced 

Large  seed 
Small  seed 

grammes 
12-37 
11-75 

grammes 
0042 
0041 

The  general  conclusion  from  these  experiments  is,  therefore, 
that,  whether  small  or  large  seed  be  used,  the  same  sized  seed 
and  practically  the  same  yield  may  be  produced,  and  this  is  the 
case  equally  with  wheat  and  with  barley. 

V.  Hard  and  Soft  Wlieat. 

It  is  well  known  that  some  wheat  grains,  if  cut  across, 
exhibit  a  white  starchy  appearance,  and  are  much  sofler  than 
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others  which  are  called  by  distinction  "  hard "  wheat,  and 
which,  on  cutting  them  across,  have  a  semi-transparent  or 
glutinous  appearance,  being  much  denser  than  the  "soft" 
wheat.  These  latter  qualities  determine  what  is  called 
"  strength "  in  wheat,  and,  according  to  the  various — and,  it 
nwiy  be  added,  varying — demands  of  the  miller,  the  introduction 
of  special  machinery  for  dealing  with  the  grain,  and  the  "  fancy  " 
of  the  time,  so  it  becomes  a  question  whether  a  grower  should 
aim  at  getting  "  hard  "  wheat  or  "  soft "  wheat,  or  "  glutinous  "  or 
"  starchy  "  wheat,  as  the  two  kinds  might  otherwise  be  termed. 
The  consideration  of  the  influences  bearing  upon  the  production 
of  one  or  the  other  hence  assumes  importance,  and  it  was  with  the 
view  of  throwing  some  light  upon  this  subject  that  the  following 
experiments  were  devised.  The  first  questions  that  suggested 
themselves  for  solution  were :  Does  the  sowing  of  soft  wheat 
produce  in  its  turn  soft  grain  and  that  of  hard  wheat  hard 
grain,  or  may  one  or  the  other,  or  both,  be  produced  indif- 
ferently ?  Does  the  one  ear  contain  only  starchy  grain  or  else 
only  glutinous  grain,  or  may  the  two  kinds  be  growni  on  the 
same  ear,  and,  if  so,  is  one  kind  borne  on  one  pait  of  the  ear 
and  the  other  on  another  part?  There  are  numerous  other 
questions  that  might  be  suggested,  such  as  the  influence  of  soil, 
of  manuring,  of  season,  of  ripening,  &c.,  but  a  beginning  was 
made  with  the  foregoing. 

The  experiment  was  first  started  in  1898,  but,  through  an 
accident,  some  birds  got  into  the  wire  enclosure,  and  this  wheat 
crop  being  well  in  advance  of  the  rest,  the  birds  cleared  it  ofi* 
entirely  in  a  single  night.  The  experiment  was  therefore 
repeated  in  the  following  year  (1899). 

As  it  has  been  said  that  heavy  land  tends  to  produce  a 
strong  wheat  and  light  land  a  more  starchy  grain,  two  diSerent 
kinds  of  soil  were  used,  the  one  the  light  sandy  loam  of  the 
Wobum  farm,  the  other  a  heavy,  dark-coloured  loam. 

The  same  variety  of  wheat — **  White-chaff  Browick" — was 
sown  in  e^ch  case,  there  being  1 2  pots  in  all  used,  3  for  the 
**  hard  "  and  3  for  the  "  soft "  wheat  with  either  soil.  The 
seeds  were  selected  very  carefully  by  hand,  all  the  seed  having 
been  grown  under  the  same  conditions.  It  may  be  said  that 
there  is  no  difficulty — after  a  little  experience —in  picking  out 
the  grains  that  are  **  glutinous  "  and  those  that  are  "  starchy." 
The  seeds  were  weighed  and  arranged  so  that  as  nearly  as 
possible  the  same  weight  of  seed  should  be  sown  in  each 
pot. 

The  plants  came  up  evenly,  and,  after  a  time,  were  thiimed 
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down  to  6  plants  in  each  pot.  There  was  no  real  difference  in 
time  of  germination  ;  if  anything,  the  glutinous  seeds  came  up 
rather  the  quicker.  The  two  sets  grew  evenly  throughout,  the 
heights  of  the  plants  being  much  the  same.  The  crop  on  the 
sandy  soil  was  ready  first,  it  being  harvested  on  August  4,  while 
that  on  the  heavy  land  was  cut  on  August  1 1 .  The  followiog 
table  gives  the  results :  — 


Kina  of 
wluiit 

Soft 
Hard 
Soft 
Hard 

Average  per  pot 

Weight  of        Weight  of 
corn                straw 

grammes         grammes 

7-85                12-81 

7-27               10  71 

,       8-89               12-87 

8-32               12-48 

*  Percentage  of 

Roil 

No.  of 
grains 

188 
181 
222 
216 

Starchy 
grains 

41 
5^ 

Glutinous 
grains 

Light  land 

Heavy  land 
tl        If 

81-5 

8.H-2 

100-0 

99-8 

*  Tlie  totiUs  lie  not  in  nil  ca.«e<4  A'ld  up  to  100,  as  there  were  some  grains  that  could  not  be 
strictly  classified. 

This  experiment  shows  that  the  sowing  of  **  soft "  wheat 
does  not  result  by  any  means  necessarily  in  the  production  of 
a  starchy  wheat,  nor,  on  the  other  hand,  that  if  "  hard  "  wheat 
be  sown  the  produce  must  be  all  glutinous  grain.  On  the 
contrary,  it  shows  that  there  must  be  determining  factors  of  a 
much  more  powerful  character — such,  probably,  as  season  and 
weather  at  time  of  ripening — than  that  of  seed  sown. 

It  indicates,  however,  that  a  heavy  soil  tends  to  give 
a  more  glutinous  produce  than  a  light  sandy  soil ;  and  it 
will  be  observed  that  on  the  heavy  soil,  though  nothing  but 
"soft"  wheat  was  sown,  the  produce  was  entirely  "hard^* 
wheat. 

As  determining  whether  the  "  hard  "  wheat  was  more  nitro- 
genous and  the  "  soft  "  wheat  less  so,  analyses  of  the  grain  were 
made,  and  gave  : — 

Hard  Wheat  Soft  Wheat 

per  cent.  per  cent. 

Moisture  ......  1782  17'90 

Nitrogen  (on  the  dry  grain)      .         .     2*57  1'94 

Thus  the  "  hard  "  wheat  was  considerably  the  richer  in 
nitrogen. 

Some  light  was  thrown  on  the  question  as  to  whether  the 
difference  of  starchy  and  glutinous  grain  is  one  of  occurrence  of 
these  in  different  parts  of  the  ear  or  not.  It  was  only  in  the 
case  of  the  sandy  soil  that  any  starchy  grain  was  found,  and 
here  it  was  noticed  that  the  difference  between  diflertot  ears  in 
one  and  the  same  pot  was  greater  than  any  between  the  grain 
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of  different  parts  of  one  and  the  same  ear.  One  would  conclude 
that,  as  assimilation  of  starch  goes  on  to  the  close,  the  more 
fully  developed  ears  would  be  the  more  starchy  ones.  It  was 
noted  that  when  the  ear  was  at  all  blighted,  the  grain  was 
entirely  glutinous  and  never  starchy.  Also,  when  starchy 
gr;^ns  occurred  they  were  found  at  the  top  of  the  ear  rather 
than  at  the  base. 

This  experiment  is  being  repeated  in  1900,  and,  in  my 
opinion,  it  ought  also  to  be  tried  on  the  practical  scale  in  the 
field,  as  it  is  quite  possible  that  under  the  conditions  of  growing 
plants  in  pots  on  the  small  scale  the  grain  never  gets  properly 
ripened,  but  ripens  prematurely,  assimilation  of  starch  never 
going  on  fully  to  the  close. 

VI.     ''  Smut ''  in  Wheat. 

It  is  a  common  practice  to  dress  seed  wheat  with  protective 
materials  in  order  to  guard  it  against  the  occurrence  of  '^  smut." 
The  material  in  most  general  use  is  sulphate  of  copper  ("  blue- 
stone  "  or  "  blue  vitriol "  )  either  alone  or  with  bodies  containing 
carbolic  acid. 

Attention  has  of  late  been  drawn — ^and  mainly  through  the 
action  of  the  Royal  Agricultural  Society  of  England — to  the 
quality  of  sulphate  of  copper  as  sold  to  the  farmer,  a  so-called 
"  agricultural  sulphate  of  copper,"  containing  a  large  amount 
of  sulphate  of  iron,  having  been  found  to  be  sometimes  used  in 
its  place,  and  also  other  adulterants  of  the  genuine  sulphate  of 
copper. 

Other  materials  and  methods  of  treatment  of  seed  wheat 
have  been  from  time  to  time  suggested,  and  it  was  thought  well 
to  try  at  Wobum  the  relative  efficacy  of  these. 

Sulphide  of  potassium  is  one  such,  and  a  comparatively  new 
material  is  one  of  Danish  origin,  called  **  Ceres,"  which  appears 
to  have  been  tried  extensively  on  the  Continent  and  in  America. 
It  consists  practically  of  sulphate  of  copper  with  sulphide  of 
potassium.  A  still  simpler  method  of  treatment  of  seed  com 
is  that  suggested  by  Jensen  (Journal  R.A.S.E.,  1888,  p.  397), 
which  consists  in  merely  steeping  the  grain  in  hot  water 
(temp.  127°-133*»  F.)  for  ten  minutes. 

No  dressings,  it  may  be  said,  have  been  found  to  be  entirely 
satisfactory  in  the  case  of  barley. 

Wheat  grain   which   was  very  "  smutty "  was  purposely 

selected  for  this  trial.     The  grain  was  got  from  a  miller,  and 

those  grains  picked  out  which  were  '*  smutty,"  though  not  so 

damaged  as  to  prevent  germination.     The  soil  used  was  that  of 
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the  farm,  and  each  experiment  was  in  duplicate,  the  arrange- 
ment being — 

Pots  1  and  2    .        .No  treatment. 
„    3    „    4    .        •    Seeds  soaked  in  hot  water. 
,,    6    y,   6    ,        .    Sulphate  of  copper  (seeds  steeped  10  mins.  in  a 

solution  of  1  part  to  220  of  water). 
,,    7    „    8    .        .    ^^  Ceres "  dressing  (seeds  steeped  10  mins.  in  a 

solution  of  1  yart  to  80  of  water). 
„    9    ,1 10    .        .    A    **  local  dressmg "  (seeds  steeped  10  mins.  in 

a  solution  of  1  part  to  15  of  water). 

The  sulphate  of  copper  used  was  *'  commercial  pure."  The 
"  Ceres  "  dressing  was  practically  half  sulphate  of  copper  and  half 
sulphide  of  potassium.  It  rea(^ly  absorbs  moisture  and  becomes 
deliquescent  and  then  useless,  so  it  has  to  be  kept  in  a  closed 
bottle.  A  further  disadvantage  connected  with  its  use  is  that  the 
recommendation  is  given  to  treat  the  seed  three  or  four  days  at 
least  before  it  is  sown.  The  local  dressing  was  a  mixture  of  sul- 
phate of  copper  and  carbolic  compounds ;  it  was  found  to  contain 
24- 7 7  per  cent,  of  sulphate  of  copper,  and  would  keep  quite  well 
even  if  freely  exposed.  The  strengths  in  which  the  various 
dressings  were  used  were  those  which  had  been  put  forward  as 
recommendations  in  either  case. 

The  wheat  seed  was  (except  for  pots  1  and  2)  dressed  and 
then  sown  on  December  17,  1898.  It  germinated  fairly  satisfac- 
torily. No  great  difference  was  noticed  during  the  time  of 
growth,  but  the  set  with  hot  water  treatment  was,  if  anything, 
the  most  luxuriant. 

By  July  18  it  was  seen  that  some  of  the  ears,  especially 
in  the  case  of  the  untreated  lots  (pots  1  and  2),  would  turn  out 
to  be  •*  smutty."  On  July  29  this  was  clearly  apparent.  The 
crops  were  cut  on  August  2,  air-dried,  bagged,  and  the  grains 
subsequently  weighed  and  sorted. 

The  result  is  summarised  in  the  following  table,  the  average 
of  the  duplicate  pots  being  given : — 


Total 

weight  of 

corn 

No.  of  grain  g 

Weight  of  corn 

Smutty 

Olean 

Smattj 

grummcs 
1-80 

0-19 
0-27 



aean 

1.  Untreated      . 

2.  Hot  water      . 

3.  Sulphate  of  copper 

4.  ** Ceres"  dressing  . 
fi.  Local  diessinc,' 

gramme 
4-7 
7-7 
7-3 
61 
8-0 

88 

17 
17 

96 
205 
170 
181 
217 

grammes 
3-39 
7'6B 
706 
5-83 
7-97 

From  this  it  was  clear  that  all  the  applications  had  a  pro- 
tective influence,  for  the  untreated  pots  had  nearly  as  much 
^^  smutty  "  wheat  as  clean.  The  protection  was  most  complete 
with  the  hot  water  and  the  local  dressing.     In  this  latter  it  will 
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be  borne  in  mind  that  there  was  more  sulphate  of  copper  than 
in  any  of  the  others,  the  steeping  solution  being  more  concen- 
trated. The  result  from  the  '^  Geres  "  dressing  was  about  the 
same  as  that  from  sulphate  of  copper  alone,  but,  considering  the 
relative  strengths  of  sulphate  of  copper  in  these  two  and  the 
local  dressing,  it  would  appear  that  the  increased  strength  in  the 
local  dressing  was  of  benefit  and  at  the  same  time  did  not  aflfect 
either  the  germination  or  the  quality  of  the  crop  injuriously. 
Bat  no  treatment  was  more  effectual,  nor,  of  course,  cheaper, 
than  the  simple  one  of  steeping  the  seed  in  hot  water.  Care 
must  be  taken  that  the  temperature  does  not  sensibly  exceed 
133®  F.,  or  else  germination  may  suffer. 

VII.     On  the  Use  of  Nitrate  of  Soda  containing  Perchloratee. 

Attention  having  been  called  to  the  occurrence  of  per- 
chlorates  in  certain  samples  of  nitrate  of  soda,  the  question  was 
raised  as  to  whether  these  salts  would  exercise  an  injurious 
effect  upon  vegetation.  The  difficulty  arose  originally  from  purely 
commercial  considerations,  it  being  maintained  that  the  ordinary 
"  refraction  "  method  of  analysis  (according  to  which  commercial 
analyses  of  nitrate  of  soda  are  made)  did  not  allow  for  the 
occurrence  in  the  salt  of  perchlorates,  and  that  consequently  the 
manufacturer  obtained  in  his  nitrate  of  soda  really  less  nitric 
acid  than  he  had  to  pay  for.  I  believe  this  case  to  be  much 
overstated,  especially  as  I  experienced  considerable  difficulty  in 
getting  a  sample  of  nitrate  of  soda  with  an  appreciable  amount 
of  perchlorates  in  it.  The  commercial  aspect  does  not,  however, 
concern  us  here,  but  I  thought  it  well  to  test  the  possible  harm 
which  such  compounds  might  exert  on  crops  to  which  nitrate  of 
soda  containing  them  was  applied. 

Accordingly,  I  sowed  barley  in  four  pots,  side  by  side,  on 
May  5,  1898,  and  to  two  of  them  I  applied  on  June  28  as  a  top- 
dressing,  at  the  rate  of  1  cwt.  per  acre,  nitrate  of  soda  free 
from  perchlorates,  and  to  the  other  two,  at  the  same  rate 
nitrate  of  soda  which  contained  over  2  per  cent.  (2*15  percent.) 
of  potassium  perchlorate. 

Little  difference  was  noticed  throughout  the  growth,  but  the 
barley  to  which  the  perchlorate  containing  nitrate  of  soda  was 
put  was  certainly  not  inferior  to  the  other,  and  there  was  no 
sign  whatever  of  injury  to  the  crop.  At  the  time  of  harvesting 
the  weight  of  com  and  straw  was  quite  as  good  with  the  per- 
chlorate as  where  it  had  been  excluded. 

VIII.  On  *'  MarteUin  "  (Silicate  of  Potash  Manure). 
The  value  of  silica,  in  the  form  of  silicates,  as  a  manurial 
agent  has  been  repeatedly  affirmed  and  as  often  denied.     Silica 
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exists  to  a  large  extent  in  plants ;  wheat,  e,g.^  contains  a  great 
deal,  especially  in  the  straw  and  chaff,  but  wheat  has  been  got 
to  grow  quite  well  in  the  entire  absence  of  silica. 

Under  the  name  '*  Martellin  "  a  silicate  of  potash  has  been 
introduced  as  a  manure,  and  its  use  recommended  for  crops 
such  as  hops,  tobacco,  clover,  &c.,  which  benefit  from  potash. 
It  was  decided  to  try  its  efficiency  upon  clover. 

Six  pots  were  filled  with  the  Woburn  soil  and  red  clover  seed 
sown  in  them.  Immediately  after  sowing  the  following  treatment 
was  adopted : — Pots  1  and  2  untreated.  Pots  3  and  4  sulphate 
of  potash  at  the  rate  of  2  cwt.  per  acre.  Pots  5  and  6, 
"  Martellin  "  at  the  rate  of  4  cwt.  per  acre. 

The  4  cwt.  of  "  Martellin  "  contained  practically  the  same 
amount  of  potash  as  did  the  2  cwt.  of  sulphate  of  potash.  The 
crops  were  cut  and  weighed,  and  though  the  duplicates  did  not 
agree  well  with  one  another,  making  it  misleading  to  give 
detailed  figures,  it  could  not  be  said  that  there  was  any  benefit 
shown  by  the  use  of  the  "  Martellin  "  in  the  case  of  red  clover. 

IX.    Other  MieceUaneovs  Expeiiments. 

In  addition  to  those  detailed  above,  the  Pot-culture  Station 
has  been  utilised  for  several  other  experiments  which  will  be 
dealt  with  elsewhere,  or  the  results  of  which  are  not,  for  one 
reason  or  another,  worth  putting  on  record.  One  series  was  in 
connection  with  the  field  experiments  on  the  prevention  of 
**  ringer  and  Toe,"  another  on  the  growing  of  different  varieties 
of  early  malting  barleys,  while  a  more  extended  series  has  been 
that  on  the  prevention  of  weeds  common  in  agricnlture,  an 
account  of  which  is  given  in  the  Journal  R.A..S.E.,  1900, 
Part  L,  p.  110. 

Altogether,  the  Pot-culture  Station  at  Woburn  has  provided 
the  means  of  carrying  out  a  large  number  of  experiments  on 
subjects  of  very  varying  character  which  could  not  possibly 
have  been  conducted  in  the  field.  As  one  may  well  expect,  the 
methods  that  have  to  be  adopted  are  those  needing  special  care 
and  also  experience.  But,  as  each  year  passes,  these  will  be 
better  understood  and  the  results  become  more  trustworthy. 
As  a  guide  mainly  to  the  selection  of  what  may  be  subsequently 
tried  on  a  practical  scale  in  the  field,  I  regard  the  pot-culture 
experiments  as  most  useful,  and  look  confidently  forward  to  their 
affording  valuable  results  in  the  future. 

J.  Augustus  Voelcker. 

18  HaDOver  Sqaare,  W. 
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Nearly  fifty  years  ago  a  statement  was  published  ^  concerning 
eggs  to  the  effect  that  **  This  article  of  our  imports  is  largely 
increasing,  as  appears  by  the  fact  that  in  1849  ninety^seven 
millions  of  eggs   were   brought    into    this    country,   and    in 
1850   one   hundred   and    five  millions.       We    hope    to    see 
this   importation    as   much    a    matter    of   almost    incredible 
history  as  is  that  which  tells  us  that  three  centuries  ago  we 
imported  salads  from  HoUand."    The  writer  of  this  paragraph, 
if  he  is   still  alive,  has   failed  to  realise  his  hope,  and  must 
have  long  ago  abandoned  all  immediate  anticipation  of  seeing 
its    accomplishment.     Last    year    (1899)    we    received  from 
foreign  countries  upwards  of  one  thousand  nine  hundred  and 
forty    millions  of  eggs — an  increase  in  forty-nine    years  of 
eighteen   hundred  and   fifty   per   cent.     The  late  Mr.   John 
Algernon    Clarke,    writing    in    1866    "  On    Increasing    our 
Home  Production  of  Poultry,"  *  gave  statistics  showing  that  by 
1865  the  imports  had  grown  to  three  hundred  and  sixty-four 
millions,    and    asked    the  pertinent   question:    "Cannot  we 
compete  with  foreigners  under  the  disadvantage  of  having  to 
convey    their  fragile   and  perishable  commodities  over   lung 
journeys  and  voyages,  with  the  expense  of  commission  agents 
at  the  distant  market,  and  a  duty  of  a  penny  a  dozen  levied 
upon  their  eggs  ?  "     Were  the  ability  present,  its  exercise  has 
not  been  equal  to  the  task.     Other  factors  have  made  their 
influence  felt.     Since    1850   and    1865   alike   population   has 
grown,  the  towns  and  urban   districts  have   spread  in  every 
direction,  wealth  has  multiplied  among  nearly  all  classes,  and 
the  taste  of  our  people  has  changed.     But,  also,  the  world  has 
sensibly  shrunk,  inter-communication  between  nations  is  com- 
paratively easy,  and  the  pressure   of  circumstances,   together 
with   the    breaking  down   of    barriers,   some    natural,   some 
artificial,  have  changed  ideas  and  methods,  suitable  perhaps  to 
a  past  age,  but  out  of  place    in    this    closing   year  of  the 
nineteenth  century.     Hence  we  may  fitly  survey  and  endeavour 
to  understand  the  position  now  existent,  both  in  respect  to  the 
question   of  the  national   food   supply,   and  to  that  of   the 
producers. 


»  Cottage  Gardener,  April  22, 1852. 

*  Joarnal  B.A.8.E.,  2nd  Series,  Vol.  II.  1866,  p.  339. 
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Comparative  Imports. 

In  order  that  we  may  realise  the  position  of  eggs  in  rektion 
to  the  demand  for  food  of  a  similar  class,  it  is  necessarj  to 
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compare  the  imports  of  various  articles.     These  are  shown  w 
fig.  1,  which  has  been  purposely  limited  to  supplies  which  can 
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fairly  be  reckoned  as  producible  at  home.  Hence  grain 
and  meals,  meat,  and  all  products  the  demand  for  which, 
owing  to  climatic  or  other  reasons,  could  not  be  met  by  the 
United  Kingdom,  are  omitted.  The  money  values  only  are 
shown ;  for  how0Ver  instructive  the  relative  quantities  might  be, 
they  would  be  useless  for  such  a  table.  The  question  is  one  of 
pounds,  shillings,  and  pence,  which  appeal  to  us  more  than  do 
weights  or  measures.  From  this  table  it  will  be  seen  that  with 
the  exception  of  butter  and  cheese  the  imports  of  eggs  in  1899 
were  considerably  greater  than  those  of  any  of  the  products 
enumerated,  and  that  the  amount  paid  in  hard  cash  for  eggs 
was  within  half  a  million  pounds  sterling  as  great  as  that  sent 
out  of  the  country  for  cheese,  and  nearly  a  third  of  the  value 
of  the  butter  imported.  The  relative  increase  in  imports  ot 
eggs  during  the  last  three  decades  is  shown  by  the  following 
comparisons : — 


Increase     |     Increase 
1899  OTer  1869   i   1899  over  1679 


Eggs    .        .        .1   347  per  cent.   I    119  per  cent. 
Butter.        .  "■^°  '"^ 

Cheese. 


148      „ 

78      „  I     44 


Increase 
1899  over  1889 


61  per  cent. 
68      „ 


From  this  it  will  be  seen  that  whilst  the  increase  in  the  imports 
of  butter  during  the  last  decade  has  been  a  little  in  excess  of 
that  of  eggs  in  the  same  period,  the  growth  in  twenty  and 
thirty  years  respectively  has  been  enormously  greater  in  eggs 
than  in  butter.  Whatever  has  been  urged  as  to  the  necessity 
for  giving  attention  to  dairying  is  equally  applicable  in  connec- 
tion  with  poultry-keeping. 

Home  Production. 

Before  dealing  with  the  imports  of  eggs  in  detail,  it  will  be 
of  interest  to  inquire  whether  foreign  supplies  have  displaced 
home  produce,  or  provided  for  an  increased  consumption.  It 
the  former  were  true  the  question  would  be  very  serious 
indeed.  But  there  can  be  no  doubt  that  the  consumption 
of  this  article  of  food  has  grown  far  in  excess  of  the  im- 
ports. More  fowls  are  kept  by  farmers  and  cottagers  than  was 
ever  the  case  before.  Eecently  a  member  of  the  Council  of 
the  Royal  Agricultural  Society  informed  me  that  in  one  village 
on  his  estate,  where  a  census  had  been  taken,  it  is  the  fact  that 
ten  fowls  are  now  kept  where  one  was  maintained  five  years 
ago.  At  a  village  in  the  Craven  district  of  Yorkshire  I  was 
told  that  fowls  have  multiplied  twenty-fold.    In  a  paper  read  at 
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the  National  Poultry  Conference  at  Reading  last  year  by  Mr. 
Charles  Williams,  of  Newcastle-on-Tyne,  reports  were  given  as 
to  the  results  of  technical  education  in  Poultry-keeping;  and 
among  these  was  one  from  Mr.  Maudson  Grant,  Organising 
Secretary  for  the  Lindsey  Division  of  Lincolnshire,  who  stated 
that  '*  Instead  of  beiog  kept  only  at  the  farmstead  as  in  past 
years,  fowls  are  now  kept  largely  in  movable  houses,  which  are 
shifted  from  field  to  field,  constant  chaoge  and  fresh  run  being 
thus  obtained.  ...  I  believe  the  number  of  fowls  has 
increased  in  the  ratio  of  two  to  three,  and  the  production  of 
marketable  eggs  and  poultry  as  two  to  four."  Many  instances 
could  be  quoted  of  a  similar  kind  relating  to  nearly  all  English 
counties,  varying,  of  course,  in  degree  of  advance.  These  refer 
only  to  the  developments  in  connection  with  Agriculture,  and 
do  not  include  such  as  are  to  be  met  with  in  the  industrial 
centres,  more  especially  of  Yorkshire  and  Lancashire,  where  the 
increase  in  the  number  of  poultry  kept  has  been  phenomenal. 
But  the  evidences  are  apparent,  even  to  the  ordinary  traveller, 
who  notices  as  he  passes  through  the  country  poultry  houses  and 
fowls  in  fields  where  a  few  years  ago  there  were  none. 

In  1884  and  1885  the  Agricultural  Returns  included  statistics 
of  poultry ;  and  it  is  a  matter  of  regret  that  this  valuable  fea- 
ture has  not  been  continued ;  incomplete  they  doubtless  were, 
though  not  nearly  to  the  extent  commonly  eupposed.  The 
figures  recorded  that  in  England  there  were  only  495  fowls 
per  thousand  acres  of  cultivated  land.  When — and  this  word  is 
used  advisedly,  for  we  cannot  long  continue  without  returns  as 
to  this  branch  of  live  stock — this  section  is  re-introduced,  it 
will  be  found  how  great  has  been  the  advance.  My  own  calcu- 
lation is  that  the  poultry  produce  in  1899  was  2,000,000/. 
greater  in  value  than  ten  years  ago,  and  of  this  about  85  per 
cent,  would  be  represented  by  eggs.  In  Ireland  the  number  of 
fowls  kept  has  increased  by  more  than  20  per  cent,  in  the  same 
period,  and  it  is  probable  that  my  estimate  is  below  the  true 
advance.  Hence  it  will  be  evident  that  only  a  vastly  greater 
consumption  can  account  for  the  growth  of  foreign  imports. 

Changes  in  Food  Consumption. 

There  are  many  reasons  suggested  for  this  increase.  The 
population  of  Great  Britain  since  1869  has  advanced  16  per 
cent.,  but  if  it  were  simply  a  question  of  more  mouths  to  fill, 
and  home  supplies  had  proportionately  grown  in  the  same  ratio, 
our  foreign  egg  bill  for  1899  would  have  been  only  1,807,141Z., 
or  very  little  in  excess  of  the  imports  for  the  first  quarter  of 


Digiti 


zed  by  Google 


Ths  British  Egg  SujL)ph/.  609 

that  year.  We  must  seek  for  reasons  other  than  increase  of 
population.  During  the  last  generation  the  standard  of  living 
in  this  country  has  been  raised  to  an  extent  never  known  before 
within  so  short  a  period  of  time.  National  wealth  has  grown 
by  leaps  and  bounds,  and  by  a  wider  distribution  the  purchasing 
power  of  the  lower  middle  and  of  the  artisan  classes  has  enabled  the 
bulk  of  our  people  to  live  in  a  way  unknown  to  their  forefathers. 
Unfortunately  the  increase  of  population  has  been  entirely  in 
the  towns  and  manufacturing  districts,  for  rural  centres  have 
shown  a  serious  decrease.  To  this  fact  must  be  attributed  the 
advance  of  imports.  Greater  means  create  greater  needs,  which 
must  be  met,  and  the  demand  was  provided  for  by  foreigners, 
whose  methods  of  farming  were  adapted  to  the  new  conditions 
at  a  time  when  British  agriculturists  showed  little  disposition 
to  change.  But  it  is  not  merely  ^a  question  of  increased 
ability  to  pay.  There  is  no  fact  more  evident  than  that 
changes  in  methods  of  life  create  the  need  for  different 
food.  A  man  who  lives  chiefly  in  the  open  air,  whose  labour  is 
physical,  who  expends  his  muscular  energy  in  daily  toil,  can 
assimilate  and  enjoy  food  of  a  nature  that  would  be  unsuitable 
for  and  repellent  to  the  worker  in  a  city,  either  in  office,  or 
store,  or  factory,  as  the  atmospheric  influences  are  by  no  means 
the  same.  Dr.  Emil  v.  Wolff,^  the  well-known  German 
authority,  says  that  **The  food  required  to  produce  work 
varies  with  the  form  of  muscular  activity  or  the  work  done." 
And  Sir  Henry  Thompson*  has  staged  that  man  **is  apt  to 
leave  out  of  sight  the  great  differences,  in  relation  to  both 
quantity  and  quality  of  food,  which  different  habits  of  life 
demand,  e,g,  between  the  habits  of  those  who  are  chiefly 
sedentary  and  brain  workers,  and  of  those  who  are  active  and 
exercise  muscle  more  than  brain." 

The  fact  which  it  is  sought  to  make  clear,  and  consideration 
of  which  might  be  greatly  extended,  is  that  the  growth  in  con- 
sumption of  what  has  already  been  termed  the  lighter  articles 
of  food  is  directly  the  result  of  changes  in  habits  of  life  and  of 
work,  rather  than  of  increased  purchasing  power  on  the  part  of 
great  masses  of  the  community.  Among  these  foods  eggs 
occupy  an  important  place.  Sir  Henry  Thompson  in  the  work 
referred  to  speaks  of  them  as  "perfect  food."  Dr.  Edward 
Smith,  F.R.S.,  writes:'  **It  would  not  be  possible  to  ex- 
aggerate the  value  of  eggs  as  an  article  of  food,  whether  from 
their  universal  use,  or  the  convenient  form  in  which  the  food 

'  jpbrm  Foods,  English  edition,  p.  84. 

'  Food  and  Feeding,    By  Sir  Henry  Thompson,  F.R.C.S.  2nd  edition,  1881 , 
pp.  19>20.  "  Food.    Tenth  edition,  1890,  p.  96. 
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is  preserved,  presented,  and  cooked,  and  the  nntriment  which 
they  contain."  Such  a  fact  is  of  great  importance  to  the  pro- 
ducer, who  must  look  forward  and  endeavour  to  anticipate 
future  developments.  If  the  use  of  eggs  as  food  were  merely  a 
fashion,  a  temporary  phase  in  taste,  and  did  not  meet  a  real 
need,  we  should  pause  ere  suggesting  that  dependence  be  placed 
by  agricultuiists  upon  continuance  of  and  increase  in  demand. 
But  what  has  been  stated  must  prove  that  such  is  not  the  case, 
and  that  with  the  growth  of  our  commercial  and  industrial 
populations,  with  the  advance  of  education,  with  the  cultivation 
of  brain  not  less  than  of  brawn,  those  foods,  of  which  eggs 
stand  in  the  first  rank,  which  contain  nutriment  in  a  concen- 
trated and  easily  assimilated  form,  must  be  provided  to  a  greater 
extent  than  ever  before.  The  same  evidences  are  met  wher- 
ever like  conditions  prevail,  or  where,  by  reason  of  climate  and 
labour,  lighter  food  is  essential.  To  this  cause  must  be  attri- 
buted the  marvellous  growth  of  egg  and  poultry  consumption 
in  America.  An  estimate  was  recently  made  that  in  the  United 
States  the  value  of  the  poultry  crop  (of  which  eggs  would  pro- 
bably absorb  80  to  85  per  cent.)  was,  two  years  ago,  equal  to 
69,500,000i.,  or  6,355,000i.  greater  than  the  cotton  crop,  and 
10,865,000i.  greater  than  the  wheat  crop  of  that  country. 

As  a  further  evidence  of  this  great  alteration  in  manner  of 
life,  mention  must  be  made  of  changes  in  cookeiy,  as  a  result 
of  variation  in  food.  During  the  past  generation  these  changes 
have  revolutionised  our  tiOble  supplies.  Under  modem  condi- 
tions variety  in  food  is  an  absolute  necessity  in  order  to  stimu- 
late the  appetite,  without  which  that  energy  necessary  to  the 
performance  of  a  man's  work  would  be  unavailable.  From 
whatever  position,  therefore,  we  approach  this  subject,  the  con- 
clusion arrived  at  is  that  the  consumption  of  eggs  is  a  natural 
result  of  alteration  in  our  methods  of  life,  and  that  in  the  future 
demand  is  likely  to  increase  even  to  a  greater  extent  than  has 
hitherto  been  the  case.  In  a  return  published  by  the  Munici' 
pality  of  Paris  it  is  stated  that  the  average  consumption  in  that 
city  was,  in  1898,  equal  to  212  eggs  per  head  of  the  popula- 
tion. We  have  no  means  of  obtaining  equally  reliable  figures 
as  to  London,  but  the  average  for  Great  Britain  in  the  same 
year  would  be  rather  over  130,  and  it  is  not  unreasonable  to 
assume  that  the  metropolitan  average  was  higher  than  that  of 
the  country  generally. 

Imports. 

It  is  impossible  to  suggest  to  what  extent  the  consumption 
of  eggs  has  increased  during  the  past  thirty  years,  inclusive  of 
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both  home  and  foreign  supplies.  I  do  not  think  that  the 
growth  of  production  at  home  has  been  greater  than  that  of 
imports  from  Ireland  and  foreign  countries.  Probably,  in  1869, 
of  the  eggs  consumed  in  Great  Britain  half  were  native,  one- 
fourth  Irish,  and  one-fourth  foreign.     In  1899  the  position  was 
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reversed,  as  one-half  would  be  foreign,  rather  less  than  one- 
third  British,  and  one-sixth  Irish.*  This  is  an  estimate  based 
upon  many  observations,  but  which  cannot  be  supported  by  actual 
statistics.     When  we  come  to  the  foreign  imports  we  are  upon 


>  In  this  estimate  it  is  assumed  that  home  eggs  have  been  higher  in 
price  than  foreign  or  Irish,  and  these  proportions  represent  quantities,  not 
valnes. — E.  B. 
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safer  ground,  for  iu  respect  to  these  figures  are  available. 
Fig.  2  indicates  the  increase  of  these  imports  year  by  year,  and 
deals  with  quantities  only.  It  will  be  seen  that  the  increase 
has  been,  with  one  or  two  exceptions,  constant  throughout  the 
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three  decades  comprised  within  this  diagram.  We  must  think 
in  millions  when  dealing  with  the  question  of  egg  supplies.  It 
will,  however,  be  of  value  if  we  quote  from  the  Agricultural 
Returns  the  imports  of  eggs  per  head  of  the  population ;  the 
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following  are  the   last  figures  obtainable,  at  intervals   of  five 
years,  from  1869  to  1898  :— 


1860    . 

.     14 

1884    . 

.    28 

1894    . 

.     37 

1874    . 
1879     . 

.    21 
.    22 

1889    . 

.    30 

1898    . 

.     43 

But  it  is  necessary  to  point  out  that  the  population  upon 
which  these  averages  have  been  based  is  that  of  the  United 
Kingdom,  inclusive  of  Ireland,  which,  being  a  producing,  and 
not  a  purchasing,  country,  so  far  as  eggs  are  concerned,  except 
to  a  very  limited  extent,  should  be  omitted.  In  1899  the 
average  consumption  of  foreign  eggs  in  Great  Britain  was 
55  per  head  of  the  population.  On  this  basis  all  the  figures 
given  in  the  Agricultural  Returns  should  be  increased  by  about 
twenty  per  cent. 

Whence  Eggs  are  Imported. 

When  we  examine  the  imports  in  detail  it  is  seen  from  over 
what  wide  areas  supplies  are  obtained.  Some  of  the  countries 
are  shown  in  fig.  3 ;  but  this  is  incomplete  in  one  important 
point — namely,  that  the  actual  countries  of  origin  are  not 
thereby  indicated.  The  eggs  enumerated  as  received  from 
France,  Denmark,  and  Canada  come  direct.  But  of  the  vast 
quantity  credited  to  Germany,  very  few,  if  any,  are  German, 
but  pass  through  that  country  from  Southern  Bnssia  and 
Austria-Hungary,  whilst  of  the  so-called  Belgian  supplies  only 
about  ten  per  cent,  are  actually  produced  there,  ninety  per  cent, 
coming  from  Italy  and  Western  Austria.  Under  the  item  "  Other 
Countries"  is  included  the  produce  of  many  nations  which 
contribute  their  quota  to  make  up  the  total  bulk.  At  the  time 
of  writing,  the  last  complete  numbers  available  are  for  1898, 
and  it  will  be  of  interest  to  quote  these : 

12,084,000 

16,123,000 

794,000 

226,000 

23,293,000 


From  some  of  the  British  possessions,  in  addition  to  Canada, 
small  supplies  are  received : 

Channel  Islands        .    661,000  I  Gibraltar  .        .        .    222,000 

*  Received  direct  by  sea,  and  not  included  in  those  coming  rid  Germany  or 
Belginm.~E.  B. 


Gliile    . 

27,000  , 

Portugal 

^^nd        '. 

.    17,926,000 

Spain    . 

,      7,286,000  , 

Sweden 

Italy    .        . 

200,000 

Turkey 
United  States 

Morocco 

9,466,000 

Norway 

10,000  1 
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Mach  has  been  said  as  to  eggs  coming  to  ns  from  the 
Antipodes,  bat  this  trade  is  of  more  recent  development. 

Fluctuations  of  Imports. 

It  is  of  interest  to  note  the  fluctuations  in  foreign  supplies, 
for  great  changes  have  taken  place,  especially  during  the  last 
ten  years.  At  one  period  France  was  the  source  whence  was 
received  the  largest  quantity  of  foreign  eggs.  But  that  country 
now  occupies  the  third  position,  and  the  first  place  is  held  by 
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Fio.  4.>-Importsof  Bgg«  from  yarioos  Oonntries,  1890  to  1899. 

Russia,  even  to  a  greater  extent  than  is  shown  by  the  Returns, 
for,  as  previously  explained,  the  supplies  from  Southern  Russia 
arrive  by  way  of  Germany.  It  is  to  be  regretted  that  we  have  no 
direct  evidence  as  to  the  quantities  derived  from  Italy  and 
Austria-Hungary,  but  in  fig.  4  are  given  the  statistics  as  avail- 
able. These  are  restricted  to  the  past  ten  years,  as  tliis  is 
sufficient  to  indicate  the  way  in  which  the  countries  of  supply 
have  fluctuated  in  the  extent  of  their  contributions  to  our 
markets.  It  will  be  seen  from  the  diagram  that,  whilst  the 
tendency  all  round  is  towards  an  increase,  with  the  exception 
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of  Denmark  and  Canada — where  the  rise  has  been  maintained 
very  steadily — ^the  fluctuations  have  been  considerable.  Most 
noticeable  among  these  is  the  decline  of  imports  from  France, 
and  the  rapid  and  enormous  growth  of  the  Bussian  egg-trade. 
There  appear  to  have  been  several  influences  at  work  to  account 
for  the  decline  in  French  supplies.  Owing  to  alterations  in 
the  fiscal  policy  of  the  Republic,  Italian  eggs  are  not  used  in 
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Note.— From  Canada  no  suppllos  were  received  in  the  months  of  March  and  April. 
Fio.  6.— Montfily  RUe  and  Fall  of  Imports  of  Bggs  In  1899. 

the  South  of  France  to  the  same  extent  as  was  formerly  the 
case,  and  their  place  has  been  taken  by  native  produce,  which 
was  at  one  time  exported  to  England,  Also,  until  recent  years 
Italian  eggs  in  considerable  numbers  came  by  way  of  France  ; 
but,  owing  to  competition  of  alternative  and  shorter  routes,  the 
traffic  has  been  deviated  through  Germany  and  Belgium.  But 
probably  the  chief  cause  is  due  to  the  increase  of  British  ^^'g 
production,  the  demand  for  best  quality  eggs  being  to  this 
extent   met   by  home   supplies,   and,  consequently,  the   rates 
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obtainable  for  French  are  not  as  good  as  they  were  ten  to 
twenty  years  ago.     The  average  price  of  these  eggs  is  about  1«. 
per  great  hundred  {i,e,  per  120)  below  those  recorded  in  the 
previous  decade,  and  better  returns  can  be  obtained  in  Paiis 
than  in  London.      The  phenomenal   growth  of  the   Bussian 
supplies  is  to  be  explained,  not  so  much  by  any  great  advance 
in  production  of  eggs  in  that  country  as  by  commercial  enter- 
prise.    Several  firms,  chiefly  English,  have  organised  the  collec- 
tion, packing,  and  shipment  of  eggs,  and  they  must  be  awarded 
the  credit  for  the  development  recorded.     Amongst  these  may 
be  named  Messrs.  J.  Robinson  &  Co.,  of  West  Hartlepool  and 
Riga;   Messrs.  Rickehaus  &   Co.,  of  London,  Hull,  and   St. 
Petersburg;  and   Messrs.  Bewlay  &  Co.,  of  London  and   St. 
Petersburg.     To  the  .two  last-named  I  am  indebted  for  many 
courtesies  and  a  mass  of  information  respecting  the  Russian 
egg-trade.     In   this   connection  it  is  of  interest  to  note  the 
respective  quantities  of  eggs  imported  for  each  month  of  1899, 
which  are  shown  in  fig.  5,  the  diagram  explaining  itself.     It  is 
noticeable  that  the  individual  countries  show  considerable  fluc- 
tuations.    During  the  winter  months  a  large  proportion  of  the 
eggs  imported  are  preserved,  of  which  system  further  informa- 
tion is  given  on  page  644. 

Value  of  International  Poultry  Trade. 

An  examination  of  the  international  trade  in  poultry 
produce  reveals  that  this  branch  of  commerce  is  a  very  impor- 
tant one.  The  following  figures  are  quoted  from  a  valuable 
paper  by  Mr.  GoulichambaroflF,  read  at  the  International  Poultry 
Congress,  held  at  St.  Petersburg  in  1899,  entitled  "Commerce 
Internationale  de  la  Volaille  et  des  Produits  Avicoles,"  and 
includes  both  imports  and  exports  in  the  respective  countries 
for  the  year  1897  :— 

Cape  of  Good  Hope  and 

Natal    .        .        .        .^597,083 

Spain       ....  347,708 

China       ....  211,041 

Canada    ....  206,979 

Roumania        .        .        .  185,625 

Turkey     ....  127,916 

Finland    .     *  .        .        .  112,500 

Sweden    ....  98,333 

Norway   ....  74,166 

Japan       ....  52,875 


Germany 

£7,407,201 

Great  Britain 

7,065.410 

Austria-Hungary  . 

7,062,500 

France 

5,701,770 

llussia  . 

3,777,660 

Italy      .        .        . 

1,901,354 

United  States 

1,353,637 

Belgium 

1,344,800 

Denmark 

821,561 

Holland 

.       780,479 

Switzerland  . 

747,291 

Total £40,067,081 
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This  table  omits  several  countries  fix)m  which  poultry  produce 
18  imported  into  Great  Britain,  notably  Egypt  and  Morocco. 
I  have  no  means  of  knowing  the  source  of  M.  Goulichambaroffs 
information ;  but  that  gentleman  is  connected  with  the  Ministry 
of  Finance  at  St.  Petersburg,  and  probably  his  figures  are 
approximately  correct.  They,  however,  apply  only  to  inter- 
national trade,  and  do  not  include  sale  of  produce  in  the 
countries  of  origin.     The  total  trade  is  divided  as  follows : — 

Eggs 21,669,424 

fowls,  liviDg  and  dead 6,462,696 

Down  and  feathers 11,006,154 

Manure 926,458 

Total £40,066,731 


Of  this  sum  of  rather  more  than  forty  million  pounds  sterling, 
nearly  twenty-two  million  pounds  are  represented  by  the  egg 
trade.  Of  the  countries  named  on  fig.  5,  with  the  exception  of 
Denmark  and  Canada,  the  poultry  exports  are  to  a  large  extent 
surplus  products.  In  each  there  would  appear  to  be  a  steady 
increase  of  late  years,  due  to  fresh  outlets,  and  consequently  an 
augmented  demand,  but  without  any  attempt  to  develop  the 
industry  on  similar  lines  to  those  followed  in  Denmark  and 
Canada,  which  it  has  been  our  purpose  to  accomplish 
during  the  last  twenty  years  in  Great  Britain.  The  Danish 
egg  trade  has  been  practically  created  within  the  last  two 
decades,  and  that  of  Canada,  so  far  as  exports  to  this  country 
are  concerned,  was  the  result  of  the  McKinley  Tariff  Act  passed 
in  the  United  States  nearly  ten  years  ago.  Up  to  that  period 
Canadian  eggs  found  their  market  in  the  United  States,  but 
producers  on  the  introduction  of  the  tariff  named  had  to  secure  a 
fresh  outlet.  The  result  appears  to  have  proved  satisfactory,  for 
poultry-keeping,  thanks  to  the  encouragement  of  the  Dominion 
and  Provincial  Governments,  has  increased  to  a  considerable 
extent. 

Relative  Values  of  Imported  Eggs. 

With  so  perishable  an  article  of  food  as  eggs,  with  which 
freshness  is  a  supremely  important  consideration,  it  is  to  be 
expected  that  the  quality  will  vary.  This  is  evidenced  by  the 
declared  values,  which,  however,  can  scarcely  be  regarded  as 
altogether  reliable.     Still  it  is  an  indication  of  relative  qualities, 
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and  the  following  are  the  average  values  per  great  hundred  for 
1899,  taken  from  the  Trade  and  Navigation  Returns  : — 
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It  may  be  explained  that  the  general  average  price  was  higher 
than  in  1897  and  1898,  but  a  little  below  that  of  1894,  ISDo, 
and  1896  respectively.  By  selecting  four  months  of  the  year 
we  obtain  an  insight  into  the  fluctuations  in  prices  of  eggs 
from  the  different  countries  : — 

Prom 

Russia 
Denmark 

Germany 

Belgium 

France 

Canada 

Other  Countries 

These  figures  very  cleariy  show  that  distance  from  the  British 
markets,  and  consequent  degree  of  freshness,  determine  the 
price  at  which  the  eggs  are  sold.  In  every  one  of  the  above 
months  French  supplies  command  the  best  rates,  with  Denmark 
a  good  second,  and  these  countries  are  about  the  same  relative 
degree  in  distance  from,  and  in  time  occupied  in  transit  to,  our 
shores.  When  in  Russia  I  was  informed  that  large  quantities 
of  eggs  are  exported  thence  to  Denmark,  where  they  are  re- 
packed ;  and  other  evidence  has  been  obtained  of  the  same 
nature.  It  may  be  hoped  that  it  is  not  so,  otherwise  the  Danish 
trade  must  suffer  as  a  result.  The  low  price  of  eggs  received 
from  Germany  is  owing  to  the  fact  that  a  considerable  propor- 
tion are  Russian. 

When  we  compare  the  actual  qualities  of  eggs  placed  upon 
the  market,  it  is  at  first  difiicult  to  realise  that  the  low  grades 
can  be  in  demand  for  food.  Egg  importers,  by  testing  and 
re-packing,  divide  the  bad  eggs,  known  as  "blacks"  and 
"  spots,"  from  those  which  are  passable.  But  many  of  the 
former  are  utilised,  or  the  margin  of  profit  is  greater  than 
ill  other  branches  of  commerce.  Eggs  which  have  travelled 
2,000  to  3,000  miles,  and  consequently  are  from  three  to  six 
weeks  old  at  least,  cannot  but  be  seriously  reduced  in  food 
value.     So  far  as  I  have  been  able  to  learn,  the  system  of  col- 


^  A  reference  to  fig,  5  will  show  that  the  hulk  of  the  Canadian  eggs  were 
received  in  the  last  three  months  of  1899. 
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lection  is  by  no  means  a  speedy  one  in  Eastern  and  Southern 
Europe,  and  cannot  be  compared  with  that  adopted  in  France 
and  Denmark.  It  is  assuredly  a  fact  that  eggs  cannot  be  placed 
upon  our  markets  from  any  part  of  Europe  whilst  in  their 
pristine  freshness,  but  such  as  arrive  from  the  more  distant 
parts  of  the  Continent  are  vastly  inferior  to  those  emanating 
from  the  nearer  lands.  It  would  appear  that  great  quantities 
are  used  for  confectionery  and  pastry-making,  and  a  newer 
development  is  shipping  separately  the  whites  and  yolks  packed 
in  drums,  the  **  cracks "  being  shelled,  divided,  and  forwarded 
in  this  manner.  Large  quantities  of  eggs  are  employed  in 
manu&cturing  processes,  especially  the  whites,  but  to  what 
extent  foreign  supplies  are  so  used  it  is  impossible  to  form  any 
opinion.  We  may,  however,  accept  the  statement  that  certain 
classes  of  foreign  eggs  provide  for  a  need  which,  by  reason  of 
price,  could  not  be  met  by  home  producers,  who  would  find  the 
return  inadequate  and  the  business  unprofitable.  To  that 
extent,  therefore,  we  can  welcome  these  imports. 

Irish  Egg  Supplies. 

As  previously  explained,  during  the  past  dozen  years  there 
has  been  a  steady  increase  in  the  number  of  poultry  kept  in 
Ireland,  and  in  the  exports  to  Great  Britain.  It  may  fairly  be 
assumed  that  the  total  supplies  of  eggs  annually  exceed  in 
value  1,500,000Z.  That  there  has  been  in  many  directions  a 
decided  improvement  in  the  quality  of  Irish  eggs  is  unquestion- 
able, owing  to  the  adoption  of  better  methods  by  traders,  and 
to  the  efforts  of  the  Irish  Agricultural  Organisation  Society. 
As  a  consequence,  the  best  qualities  of  Irish  eggs  have  attained 
a  position  and  command  a  price  which  formerly  they  did  not 
deserve.  But  there  is  much  to  be  done  in  many  parts  of  that 
country,  especially  in  the  ensuring  of  rapid  marketing  and 
securing  better  packing.  It  is  regrettable  that  producers  and 
exporters  have  not  yet  fully  risen  to  thpir  opportunities. 
There  is  no  better  egg  in  the  world  than  the  Irish,  but  too 
often,  as  the  consequence  of  indisposition,  want  of  energy,  and 
non-realisation  of  its  perishable  nature,  instead  of  occupying 
the  first  place  among  extraneous  supplies,  it  has  to  compete 
with  third  and  fourth  grades  of  foreign  produce. 

Phogress  in  Bhitish  Poultry  Culture. 

For  many  years  the  desirability  of  paying  greater  attention 
to-  the  production  of  eggs  and  poultry  in  this  country  has  been 
advocated,  at  one  time  with  very  little  apparent  result.     But 
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within  the  last  decade,  as  we  have  already  seen,  considerable 
progress  has  been  made,   not   only   in   the   number  of  fowls 
kept  in  the  rural  districts  of  the  country,  in  the  class  of  fowls 
maintained,  and  in  the  number  of  eggs,  chickens,  &c.,  marketed, 
but  also  in  the  average  productiveness  of  the  fowls.     This  last- 
named  fact   is  not  recognised  to  the  extent  its  importance 
deserves.     For  years  we  have  been  informed  ad  Tiauseam  that 
pure  races  of  poultry  are  inferior  to  the  bam-door  fowls  of  a 
bygone  age,  that  breeding  for  external  characters  has  reduced 
the  stamina  (which  in  some  cases  is  true),  and  has  decreased 
the  productiveness  of  domestic  poultry.     But  it  is  a  pertinent 
fact  that  correlative  with  the  increase  of  pure  races  of  poultry 
upon  farms,  or  the  greater  use  of  pure  male  birds,  and  dis- 
appearance of  the  mongrel   specimens  generally  described  as 
"bam-door"  fowls,   there   has  been   a    striking  advance    in 
the  average  number  of  eggs  produced.     Much  of  this  advance 
must  be  attributed  to  the  newer  breeds  of  a  more  profitable 
type,  introduced   during   the   past  thirty  years,   breeds  built 
upon  what  the  Americans  call  *'  business "  lines,  but   which 
are    often    stigmatised    as    "mongrels"    by   those    who    are 
ever  claiming  the   superiority   of  the   so-called  *' bam-door'* 
fowl.     As  Mr.   Lumley   Hodgson   has   said  *  :    "  The   founda- 
tion of  all  improvement  is  judgment  in  selection,"  and   our 
pure  races  are  the  result   of  this  selection.     It  is  not  neces- 
sary to  discuss   this  question   at  length  in  the  pages  of  the 
Journal  issued  by  the  Royal  Agricultural  Society  of  England, 
for  it  is  regarded  as  a  settled  fact  in  relation  to  larger  stock, 
and  what  is  true  in   that   case   is   equally   applicable   to  the 
breeding   of   poultry.     Those    who    can   remember   the   farm 
poultry  of  twenty   years  ago  will  agi*ee  that  they  were  of  a 
heavier,  more  indolent  type  than  is  the  case  to-day,  exhibiting 
a  considerable  amount  of  Cochin  or  Brahma  blood,  and  were 
not  characterised  by  great  prolificacy.     As  the  profit  a  hen  will 
yield,  when  kept  primarily  for  egg  production,  depends  upon 
the  number  she  la^s  beyond  those  required  to  pay  the  cost  of  her 
maintenance,  it  will  be  evident  that  the  increase  of  productive- 
ness is  as  necessary  in  the  case  of  fowls  as  in  that  of  dairy 
cattle. 

From  evidence  which  has  been  obtained  by  careful  obser- 
vation in  almost  every  section  of  Great  Britain,  I  am  justified  in 
placing  the  average  production  of  the  British  hen  at  twenty  eggs 
per  annum  in  excess  of  that  of  twenty  years  ago.  In  many 
places  the  average  would  be  much  higher,  but  this  is  a  mean 

*  Journal  E.A.B.E.,  2nd  Series,  Vol.  XIX.,  p.  9. 
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which  does  not  err  on  the  favourable  side.  Such  an  advance  is 
but  a  moiety  of  what  is  possible  of  accomplishment,  but,  com- 
bined with  the  lower  cost  of  food,  and  thus  a  gain  on  both 
sides  without  any  fall  in  prices  to  counterbalance,  it  shows  that 
even  if  poultry-keeping  could  not  be  made  profitable  a  genera- 
tion ago,  which  we  are  not  prepared  to  admit,  the  condition  of 
things  has  entirely  changed.  As  a  consequence  farmers  now 
regard  poultry  in  a  very  different  manner  from  their  fathers. 
A  new  generation  is  arising,  one  brought  up  in  the  time  of 
stress  and  loss,  and  consequently  more  disposed  to  try  new 
developments.  Arable  farmers  are  coming  to  see  that  poultry 
may  not  only  be  kept  without  injury  to  growing  crops,  by 
talang  reasonable  precautions,  but  be  of  service  in  maintaining 
the  balance  of  nature  which  our  intensity  of  cultivation  upsets. 
Mr.  J.  E.  Woodhouse,  writing  in  one  of  the  weekly  journals,^ 
gave  his  experience,  which  is  worthy  of  quotation : — 

Last  spring  I  planted  a  field  of  barley,  and  it  so  happened  that  I  did  not 
ffo  near  it  again  for  some  nine  or  ten  days.  Now,  when  I  did  visit  the 
field  I  found  that  my  fowls  had  been  there  and  had  nlayed  such  havoc,  as  I 
thought,  with  a  portion  of  the  field,  that  I  concludea  it  would  have  to  be 
replimted.  I,  however,  was  not  in  a  position  to  do  so  at  once,  and  before  I 
could  make  it  convenient  the  barley  was  up.  I  then  found  that  this 
portion  of  the  field  was  certainly  not  so  thick  as  the  rest.  Still,  I  thought 
if  it  should  rid  (or  stool,  as  it  is  sometimes  expressed)  it  would  do  so,  and 
therefore  I  did  not  interfere  with  it  I  did  not  do  so,  and  I  harvested  a  very 
fair  crop.  About  a  fortnight  after  it  came  up  there  apj>eared  unmistakabfe 
signs  of  wireworm  in  various  parts  of  the  field,  but  no  indication  whatever 
of  there  being  any  in  that  portion  of  the  field  where  the  fowls  had  been  at 
work.  I  therefore  did  notning  to  this,  but  applied  a  dressing  of  nitrate  of 
soda  to  the  rest  of  the  field,  that  being  the  best  remedy  I  ever  could  discover 
for  this  pest.  It  had  the  desired  effect ;  but  taking  it  as  a  whole,  the  portion 
of  the  neld  thus  dressed  vnis  no  better  than  that  where  the  fowls  had 
been,  which  was  not  so  treated.  I  was  mentioning  the  circumstance  to  an 
acquaintance  of  mine,  and  he  said  his  uncle  some  thirty  years  ago  went  over 
Tiptree  Hall,  and,  afterwards  meeting  the  late  Mr.  Mechi,  had  some  conver- 
sation with  him,  and  expressed  surprise  at  his  allowing  his  poultry  to  run 
over  the  fresh-planted  fields.  His  reply  was  "  that  if  the  grain  was  put  in 
sufficiently  deep  he  considered  they  did  more  good  than  harm,  as  they 
picked  up  a  number  of  insects  that  were  injurious  to  the  crop.^'  This 
theory,  which  I  have  no  doubt  would  have  been  laughed  at  by  many 
farmers,  and  which  at  cue  time  T  should  have  treated  with  ridicule  myself, 
this  year  proved  correct  in  my  case." 

Relative  Monthly  Imports. 

Great  though  the  progress  made  has  been  of  late  years,  there 
is  much  yet  to  be  done  ere  home  producers  secure  the  most 
profitable  trade  in  eggs.     This  subject  is  treated  at  length  later 
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on,  but  there  ifl  one  point  which  mnst  be  mentioned  now,  as 
many  of  the  recommendations  we  are  about  to  make  are  based 
upon  the  need  for  increasing  the  production  of  eggs  in  winter, 
and  of  securing  that  regularity  of  supply  which  is  essential  in 
commerce.  A  reference  to  fig.  5  will  show  that  supplies  of 
foreign  eggs  are  lowest  from  December  to  April.  The  following 
table  will  indicate  the  relative  monthly  proportions  of  the  total 
annual  imports  for  1899  : — 


January    . 

.     6-7  per  cent 

July        .        . 

8-2  per  cent. 

February  . 

.        .    6-7      „ 

August    . 

.      7-9      ,. 

March       . 

.        .    7'4      „ 

September 

9*8      „ 

April 

.        .    6-6      ., 

;  October  . 

.    11-4      „ 

May.        . 

.        .    8-6      „ 

November 

.      9-5       „ 

June. 

.        .    9-8      „ 

,  December        • 

.      7-6      „ 

With  the  exception  of  August,  from  May  to  November  covers 
the  period  of  the  year  when  imports  are  greatest.  A  reference 
to  the  figures  on  p.  618  will  show  that,  in  spite  of  large  imports 
in  October,  the  best  qualities  of  foreign  eggs  were  nearly  as  high 
in  price  in  that  month  as  in  January.  We  may,  therefore, 
divide  the  year  into  two  equal  parts,  namely,  from  October  to 
March,  and  from  April  to  September,  the  former  being  the 
period  of  dearer  eggs,  and  when  home  supplies  begin  to  fall  off. 
The  success  of  poultry-keepers  in  this  country  is  largely  deter- 
mined by  their  ability  to  obtain  eggs  from  October  to  March, 
and  thus  receive  returns  much  greater  than  at  the  other  season. 
In  every  part  of  Great  Britain  we  have  evidence  from  traders  that 
failure  of  supply  in  autumn  and  winter  acts  most  prejudicially 
against  home  produce,  and  that  they  are  then  compelled  to 
depend  chiefly  upon  foreign,  otherwise  it  would  be  impossible 
to  provide  for  their  customers.  As  a  consequence,  retailers 
prefer  to  deal  with  those  who  can  meet  their  requirements  at 
every  season.  Frequently  attempts  have  been  made  to  obtain 
a  regular  supply,  but  with  small  success,  and  hence  the  difficulty 
met  with  on  the  part  of  producers,  who  find  retailers  indisposed 
to  take  eggs  when  they  are  plentiful  unless  they  can  be  assured 
of  a  fair  quantity  when  scarce.  That  eggs  can  be,  and  are,  pro- 
duced in  winter  is  indisputable,  but  the  demand  is  so  great  even 
in  rural  districts  that  they  are  sold  privately  and  immediately, 
without  going  through  the  hands  of  retailers.  It  may  appear 
the  best  policy  to  sell  on  the  spot,  rather  than  send  away  for 
the  same  or  very  little  more  money.  But  when  the  plentifril  time 
comes,  and  prices  locally  are  low,  then  the  traders  refuse  to 
assist  producers,  and  there  is  a  glut  as  a  result.  Better  prices 
would  follow  in  spring  and  summer  if  the  supply  were  assured 
in  winter.     It  is  to  winter  egg  production  that  farmers  and 
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others  mnst  direct  their  efforts.  There  are  dairy  farmers  who 
have  cows  calving  during  nearly  every  month  of  the  twelve, 
and  if  it  is  necessary  to  accomplish  onr  purpose  we  must  hatch 
all  the  year  round. 

Breeds  for  Egg  Production. 

The  improvement  in  average  egg  production  already  re- 
corded has  been  due  to  many  causes,  of  which  selection  has  been 
one  of  the  chief,  as  also  has  the  substitution  of  pure  races  for 
mongrels.  Not  only  have  new  breeds  been  introduced*  but  the 
qualities  of  such  varieties  as  were  existent  are  better  understood. 
This  is  in  keeping  with  advance  in  knowledge  as  to  live  stock 
of  all  grades.  In  most  of  the  older  books  no  attempt  at  classi- 
fication in  accordance  with  economic  qualities  is  made.  Many 
years  ago  I  drew  up  the  following  division  of  breeds  of  poultry, 
the  first  time  this  form  had  been  used,  and  since  that  date  it  has 
been  very  generally  adopted : — 

1.  Laying  or  non-sitting  varieties. 

2.  Table  varieties. 

3.  General  purpose  varieties. 

4.  Ornamental  varieties. 

When  a  farmer  had  no  such  guide  as  this  to  help  him  in  choos- 
ing a  breed,  he  was  very  likely  to  be  influenced  by  fashion  or  his 
own  preference ;  but  with  such  a  classification  before  him  he  can 
at  once  learn  which  breeds  are  specially  suited  to  his  require- 
ments. That  the  quality  for  practical  purposes  of  our  races  of 
poultry  has  improved  greatly  is  unquestionable.  There  maybe, 
and  are,  directions  in  which  the  reverse  is  true,  but  regarding 
the  question  from  a  general  rather  than  a  sectional  point  of 
view,  it  is  evident  that  the  advance  has  been  enormous,  and 
equal  to,  if  not  greater  than,  that  made  in  any  other  branch  of 
live  stock,  I  know  it  is  customary  on  the  part  of  many  people 
to  condemn  exhibition  poultry  and  poultry  exhibitors,  using  the 
name  "  fancier  "  as  a  term  of  opprobrium.  That  name  has  been 
most  unfortunate,  but  "  what's  in  a  name  ?  "  Poultry  breeders 
and  exhibitors  have  humbly  followed  in  the  path  marked  out  by 
breeders  of  larger  stock,  who  are  fanciers  in  the  same  degree. 
That  breeders  of  cattle  and  poultry  have  alike  enormously 
improved  the  quality  of  our  stock  is  unquestionable,  and  it  is  a 
striking  fact  capable  of  proof  that  fanciers  obtain  a  greater 
average  of  eggs  from  their  hens  than  do  farmers.  The  truth  in 
this  case,  as  in  many  others,  lies  between  the  extremes,  and 
whilst  agreeing  neither  with  the  ultra-fancier  nor  with  the 
anti-fancier,  it  must  be  conceded  that  much  of  the  progress 
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made  is  due  to  breeders  of  pure  races  of  poultry.  Whether, 
with  the  increased  attention  paid  to  poultry  by  farmers,  we 
shall  need  the  fancier  as  much  in  the  future  as  in  the  past,  will 
(}epend  entirely  upon  agriculturists  themselves. 

Selection  of  Breed. 

For  egg  production  the  breeds  which  give  the  best  results 
are  those  included  in  the  non-sitting  and  general-purpose 
classes.  The  finest  races  of  table  poultry  do  not  excel  as 
layers.  In  these  latter  races  the  average  number  of  eggs  pro- 
duced will  be  comparatively  low,  and  in  many  breeds  will 
not  be  sufficient  to  do  much  more  than  pay  the  cost  of  main- 
tenance. Their  eggs  are  much  more  valuable  as  potential 
chickens.  Whether  a  non-sitting  or  a  general-purpose  breed 
should  be  chosen  must  be  determined  by  the  farmer  himself. 
As  a  rule  the  non-sitters  give  a  better  yield  in  eggs,  but,  from 
the  fact  of  the  maternal  instinct  being  suspended,  it  is  requisite 
to  make  other  provision  for  hatching  and  rearing  the  young 
stock.  And,  probably,  owing  to  their  being  non-sitters,  they 
are  not  so  prolific  in  winter  as  are  the  general-purpose  breeds. 
A  further  point  in  connection  with  these  non-sitters  is  that  they 
are  slighter  in  body,  smaller  in  size,  and  less  fleshy  than  the 
general-purpose  races,  and  hence  the  surplus  birds  do  not 
afford  the  same  returns  when  sold.  In  this  connection  it  is  of 
importance  to  observe  what  is  done  in  Belgium,  where  it  is 
found  that  for  milk  chickens  and  poulets  de  grains,  or  spring 
chickens,  the  best  results  are  obtainable  by  the  use  of  non-sitters, 
as  they  grow  so  much  more  rapidly,  are  lighter  in  bone,  and 
carry  a  greater  amount  of  meat  at  the  same  age,  than  either 
table  or  general-purpose  varieties.  Such  a  fact  will  be  of  im- 
portance to  those  who  keep  the  lighter  breeds  for  egg  production, 
as  they  can  realise  better  prices  for  surplus  cockerels  if  these  are 
killed  at  an  early  age.  In  districts  where  there  is  a  good 
demand  for  medium  qualities  of  table  poultry,  and  where  yellow- 
fleshed  fowls  are  not  regarded  as  inferior,  the  general  purpose 
breeds  are  preferred.  The  loss  of  a  few  eggs  is  more  than  com* 
pensated  by  higher  prices  for  chickens.  And  if  the  breeder 
prefers  to  use  natural  rather  than  artificial  methods  of  hatching 
and  rearing,  the  latter  should  be  chosen.  It  is  entirely  a 
question  of  balancing  the  respective  qualities. 

The  breeds  which  rank  under  the  two  classes  named  are  the 
following : — * 

*  Pmiltrjf  Keeinn^  cu  an  Induitrtf/or  Farmers  and  Cottagers^  by  Edwarr! 
Brown,  F.L.S.    Third  edition,  1898.    London :  Edward  Arnold. 
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No7i'8itting  Varieties, 
Hamburghs.  Andaludans. 

Campines,  Redcaps. 

Minoreas.  Houdans. 

Xjegboms.  Scotch  Greys. 

Anconas.  Barbezieux! 

Oeneral-Furpose  Varieties. 
Plymouth  Hocks.  Orpingtons. 

Wyandottes.  Brahmas. 

Langshans. 

There  is,  as  may  be  inferred,  a  considerable  difierence  among 
the  breeds  included  in  this  table.  Some  are  to  be  preferred 
under  certain  conditions  more  than  others,  as  we  shall  see  later. 
But  all  are  of  practical  value.  The  following  brief  descriptions 
of  the  chief  egg-producing  varieties  are  quoted  from  the  work 
already  named,  with  one  or  two  additions : — 

Hambtirghs. — Small-sized,  well-shaped  bodies  on  longish  legs;  large 
sickle  tail;  full  hackle,  with  neat  head,  and  rose-comb;  five  varieties — 
blacks,  gold-spangled,  ailver-spangled,  gold-pencilled  and  silver-pencilled  ;  all 
very  rich  in  colour  save  the  blacks — they  lay  too  small  eggs  to  be  of  market- 
able value. 

Campines. — ^The  great  egg-producing  breed  of  Belgium  ;  resembUng  our 
pencilled  Hamburghs,  except  that  they  have  single  combs;  remarkable 
layers ;  small-sized  bodies ;  two  colours — gold  and  silver. 

Braekel. — Small-bodied,  very  active,  but  nrolific  layers  of  eggs,  which 
are  large  in  size.  The  plumage  is  pencilled  like  that  of  the  Campine,  but 
the  markings  are  a  little  coarser ;  two  colours — gold  and  silver. 

Minoreas. — Of  the  Mediterranean  family ;  two  varieties — ^namely,  black 
and  white,  but  the  latter  seldom  seen ;  one  of  the  most  valuable  breeds  we 
possess  as  egg-layers  ;  eggs  very  large. 

Leghorns,—  Of  the  M^iterranean  type ;  active  fowls  of  great  precocious- 
ness ;  legs  clean  and  yellow ;  several  varieties,  white  and  brown  being 
oldest  and  best  known ;  other  colours  are  :  cuckoo,  black,  pUe,  duckwing, 
and  buff. 

Anconas, — A.  mottled-plumage  variety,  nearly  resembUng  Leghorns; 
excellent  layers ;  medium-sized  body ;  very  hardy  and  precocious. 

Andalusians. — A.  member  of  the  Mediterranean  family,  which  has  been 
described  as  having  a  smallish-sized  body,  placed  upon  legs  of  a  good 
length ;  the  neck  rather  long,  with  a  fine  head ;  a  large  upright  single  comb 
in  ue  cock ;  in  the  hen  also  large,  but  falling  over  on  one  side ;  and  the 
cocks  have  large,  sickle-shaped  tails.  Andalusians  are  clean-legged ;  colour, 
slate,  except  on  the  cock's  neck  and  back,  where  it  is  dark  purple,  nearly 
black. 

Redcaps, — Original  type  of  the  gold-spangled  Hamburgh ;  similar  in 
colour,  not  so  even  in  markings ;  very  lar^  comb ;  hardy,  and  prolific  layers. 

Houdans, — Of  French  origin;  large  size,  broad  and  massive ;  clean  legs, 
pale  in  colour,  carrying  a  fifth  toe ;  head  crested ;  plumage  mottled  black 
and  white. 

Scotch  Oregs. — Most  nearly  like  the  Dorking  in  shape,  and  has  white  or 
speckled  legs ;  plumage  black  and  white. 

Barbes&ux. — Sometimes  is  called  the  French  Minorca,  as  it  is  very 
similar  in  type  to  the  English  breed,  though  larger  and  more  upright.  It 
is  a  good  layer. 
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Plymouth  Rocks, — A  breed  of  American  oompontion ;  large  in  body ; 
rather  bi^  in  bone;  clean  yellow  legs;  four  varieties — ^barred  (cuckoo), 
whites,  blacks,  and  buffs,  the  first  named  being  most  popular. 

Wyandottes. — Another  breed  of  American  production,  and  one  of  the 
most  recent ;  comb  rose  ;  legs  clean  and  yellow ;  large-eixed  body ;  plumage 
laced ;  in  four  colours  or  varieties — silvers,  golds,  whites,  and  buffs. 

Langshans. — Large  Chinese  fowls,  on  rather  long  legs ;  full  tails,  carried 
high  ;  slightly  feathered  on  the  legs ;  comb  single ;  plumage  entirely  black. 

Orpingtons. — Really  clean-legeed  Langshans,  which  they  resemble, 
except  that  the  legs  are  not  feathered.  A  buff  varie^  has  lately  been 
introduced,  really  a  refined  variety  of  the  Lincolnshire  buif,  found  in  east  of 
England. 

Brahmas. — Large,  full-feathered  birds,  feathers  extending  down  the  legs 
and  feet;  small,  neat  headS|  with  pea  combs;  two  varieties— darks  and 
Ughta. 

Soil  and  Position. 

Choice  of  breed  must  be  to  a  large  extent  inflnenced  by  the 
demand  for  produce,  but  there  is  a  further  question  which  has 
to  be  regarded,  namely,  soil  and  position.  Climate  in  these 
Western  islands  is  not  of  the  importance  usually  supposed. 
Whilst  there  are  distinctive  differences  in  climate — and  these 
ought  to  receive  due  consideration,  especially  as  regards  table 
poultry  production — we  are  not  met  by  the  extremes  which 
prevail  in  some  countries.  The  nature  of  the  soil  should  deter- 
mine the  choice  of  breed.  On  heavy  or  low-lying  lands  it  is 
desirable  to  select  a  hardy  breed.  Under  these  conditions  the 
yellow-fleshed  races  thrive  best  and  give  the  most  satisfactory 
results.  In  fact,  it  would  almost  appear  that  yellow  flesh  is 
the  expression  of  heavy  soil.  At  high  altitudes  and  in  exposed 
positions  the  yellow-legged  non-sitting  races,  by  reason  of  their 
activity  of  habit,  should  be  chosen.  But  on  the  lighter  soils 
and  in  the  more  sheltered  districts  choice  is  wide,  and  here  the 
white-  or  dark-fleshed  races  may  be  selected.  We  shall,  however, 
content  ourselves  by  a  summary  as  a  guide  to  poultry  breeders, 
of  course  within  the  scope  of  races  characterised  as  heavy  egg 
producers : — 

Yellow-fleshed  fowls :  Leghorns,  Anconas,  Plymouth  Bocks, 
Wyandottes,  Brahmas. 

White-fleshed  fowls :  Houdans,  Scotch  Greys,  Buff 
Orpingtons. 

Dark-fleshed  fowls:  Hamburghs,  Campines,  Minorcas, 
Andalusians,  Redcaps,  Barbezieux,  Black  Orpingtons. 

Coloration  of  Shell. 

A  further  point  to  be  considered  is  the  colour  of  the  shell. 
Whilst  not   suggesting  that   tinted-shelled  eggs  contain  more 
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nutriment  than  white-Bhelled,  we  cannot  bnt  recognise  that  for 
a  first-class  trade  those  eggs  which  are  encased  in  a  tinted 
shell  will  be  preferred,  and  in  some  cases  command  the  best 
prices.  Traders  have  informed  me  that  they  can  obtain  from  3d. 
to  6d.  per  dozen  more  for  the  one  than  for  the  other.  I  fear 
the  producer  does  not  obtain  his  share  of  this  increase,  except 
that  he  finds  a  readier  market,  especially  during  the  plentiful 
season ;  bnt  he  has  a  decided  gain  in  that  a  smaller  egg  will  be 
accepted  if  the  shell  is  tinted  than  if  it  is  white.  It  would 
appear  that  in  the  tinted*shelled  egg  the  proportion  of  yolk  to 
white  is  greater  than  in  the  larger  white  egg,  and  in  many  of 
the  former  the  albuminous  portion  is  of  increased  density.  This 
problem  of  coloration  of  shell  is  one  of  great  difficulty.  For 
many  years  I  have  tried  to  find  a  satisfactory  explanation  as  to 
why  some  races  of  poultry  uniformly  produce  white  eggs  and 
others  varying  degrees  of  tint  in  the  shell.  The  suggestions 
of  naturalists  as  to  coloration  in  eggs  of  wild  birds  fail  to 
help  us.  Season  does  not  afifect  the  colour  to  any  appreciable 
extent,  nor  food,  nor  soil,  nor  climate,  nor  colour  of  flesh,  and 
the  protective  instinct  which  is  said  to  enable  many  feathered 
races  to  change  the  tint  of  the  shell  of  the  egg  is  not  in  this 
case  apparent.  It  is  a  striking  fact  that  the  general-purpose 
breeds,  without  exception,  lay  eggs  with  tinted  shells ;  and  that 
all  the  non-sitting  races  lay  eggs  with  white  shells.  Of  the 
table  varieties  the  majority  produce  white-shelled  eggs.  This 
subject  of  coloration  of  shell  in  eggs  laid  by  domestic  fowls 
offers  a  virgin  field  for  the  investigations  of  any  inquirer  who 
may  be  disposed  to  undertake  the  task.  The  list  of  breeds 
already  given  on  page  625  can  be  consulted,  to  ascertain  which 
will  give  the  tinted-shelled  eggs.  It  has  been  proved  that  by 
breeding  the  depth  of  tint  can  be  increased,  and  that  is 
practicdly  all  we  know  at  present. 

Winter  Layers. 

As  regards  the  production  of  eggs  at  the  time  of  year  when 
they  will  yield  the  greatest  return,  it  is  necessary  for  the 
farmer  to  regulate  his  breeding  operations.  In  view  of  what  is 
stated  when  considering  the  question  of  marketing,  it  is 
important  that  hatching  shall  not  be  restricted  to  one  period  of 
the  year,  but  by  extending  this  part  of  the  work  breeders  can 
control  to  some  extent  the  output,  and  secure  a  more  regular 
supply.  Early  maturity  depends  upon  the  location  where  the 
birds  are  reared,  as  a  cold,  damp  place  will  retard  growth, 
whilst  during  a  hot  summer  open  ground  exposed  to  the  full 
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glare  of  the  sanshine  has  the  same  effect.  A  warm,  sheltered 
position  during  the  colder  months,  and  plenty  of  shade  in  the 
hot  period,  are  most  conducive  to  that  development  which 
ensures  early  action  of  the  ovaries.  By  a  proper  system  of 
feeding  and  management  the  lighter  breeds  should  begin  to  lay 
from  five  to  six  months  after  they  emerge  from  the  shell,  the 
heavier  varieties  requiring  from  six  to  seven  months.  The 
breeder  should  regulate  hiis  hatching  accordingly,  and  it  ought 
to  be  his  aim  to  have  the  first  batches  in  profit  daring 
September,  and  every  pullet  by  November  1.  It  is  an  excellent 
plan  to  bring  out  a  few  lots  of  chickens  in  the  autumn,  in  order 
to  provide  for  the  late  summer  of  the  following  year,  and  not  to 
be  stranded  during  periods  of  such  great  heat  as  we  have 
experienced  within  the  last  two  or  three  years.  In  connection 
with  this  matter  we  must  condemn  the  practice  of  breaking-off 
sitters  which  is  often  recommended.  Hens  do  not  always  act 
in  accordance  with  the  wishes  of  their  owners,  and  often  become 
broody  when  hatching  is  not  desired.  But  in  experience  it  is 
found  that  if  allowed  to  bring  off  a  batch  of  chickens  the  hen 
obtains  a  needed  rest,  reducing  the  number  of  eggs  produced 
when  they  are  cheap,  and  reserving  them  for  a  time  of  year 
when  they  will  be  of  much  greater  money  value. 

Laying  at  Various  Ages. 

That  young  birds  are  generally  more  fecund  than  aged 
specimens  is  a  well-known  fact.  A  French  experimenter  has 
stated  that  the  ovaries  of  a  hen  contain  the  ova  of  about  600 
eggs,  and  that  it  requires  nine  years  to  exhaust  them.  She 
will  lay  more  than  half  by  the  time  she  is  four  years  old,  the 
number  decreasing  annually.  In  her  eighth  year  only  fiftieen 
to  thirty  ^ill  be  laid,  and  in  the  ninth  year  from  one  to  ten. 
If  this  statement  is  correct,  one  effect  of  increased  productive- 
ness during  the  earlier  years  will  be  more  rapid  exhaustion  of 
the  ovaries,  and  such  a  suggestion  is  supported  by  experience. 
In  this  country  the  opinion  usually  held  is  that  no  hen  should 
be  kept  beyond  twenty-seven  months,  that  is,  she  should  be 
killed  at  the  end  of  her  second  laying  season.  Some  years  ago 
I  was  interested  in  an  experiment  made  to  test  this  point,  and  it 
was  found  that  twelve  White  Leghorns  each  produced  166  eggs 
within  twelve  months  from  the  first  laying,  135  during  the  second 
twelve  months,  and  less  than  100  during  the  third  year.  Doubt- 
less had  the  test  been  continued  the  ratio  would  have  declined 
each  year  correspondingly.  Some  American  breeders  claim  that 
if  the  pullets  are  brought  into  profit  by  November  1,  they  should 
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be  killed  at  the  end  of  the  first  laying  period,  for  thereby  the 
higher  rate  of  productiveness  is  secured,  a  much  greater  average 
being  obtained.  Also  the  hen  when  she  has  not  passed  through 
her  first  moult  is  of  more  value  than  she  will  be  a  vear  later, 
though  it  is  doubtful  whether  she  would  command  any  more 
money  on  our  markets  in  the  first  than  in  the  second  year.  I 
am  disposed  to  think  that  if  hens  begin  to  lay  in  October  the 
American  system  is  a  wise  one,  at  least  for  egg  production,  but, 
where  they  are  not  productive  until  January  or  February,  it 
would  be  a  mistake.  Killed  oflf  in  June  or  July,  when  there  is 
a  considerable  demand  for  hens  and  at  good  prices,  a  few  eggs 
may  be  sacrificed,  but  it  is  at  the  cheap  season,  and  there  is  a 
great  saving  in  the  food  bill.  On  many  farms  the  absence  of 
any  regular  method  in  disposing  of  the  hens  is  productive  of 
great  loss.  By  a  system  of  marking,  the  breeder  should  be 
able  to  know  the  exact  age  of  every  bird.  The  simplest  method 
is  to  place  copper  or  soft  metal  rings  upon  the  right  and  left 
legs  of  the  pullets  in  alternate  years. 

Breeding  verstis  Buying. 

Whether  the  farmer  shall  breed  or  buy  his  pullets  must 
depend  upon  circumstances.     In  the  majority  of  cases  breeding 
will  give  the  best  results,  as  it  is  difficult  otherwise  to  make 
that  selection  in  stock  which  is  desirable.     But  it  is  interesting 
to  know  of  a  plan  which  is  followed  in  Belgium  to  a  very  large 
extent,  and  respecting  which  I  made  personal  inquiries  three 
years  ago.     Every  year  vast  quantities  of  young  pullets,  esti- 
mated at  600,000  to  700,000  per  annum,  are  imported  from 
Italy,  chiefly  during  the  early  summer,  when  they  are  from  ten 
to  twelve  weeks  old.     These  are  of  the  Italian,  or,  as  we  should 
say,  the  Leghorn,  type.     They  are  purchased  by  Belgian  farmers, 
who  find  that  they  lay  earlier  and  better  than  the  native  breeds, 
and  who  keep  them  for  a  year,  when  they  are  fatted  and  killed, 
a  fresh  stock  taking  their  place.     I  am  a  great  believer  in 
change   of  conditions.     Darwin   has   suggested  ^   that  such   a 
change  oflen  has  the  same  effect  as  an  infusion  of  fresh  blood, 
and  many  breeders  would  support  this  opinion.     Hence  it  is 
often  found  that  transference   from   one  set  of  conditions  to 
another  increases  virility,  and  is  a  stimulus  to  productiveness, 
if  carried  out  at  the  right  period  of  life.     This  plan  may  open 
out  a   new  field   of  enterprise.      There   are   many   districts, 
especially  on  poorer  lands,  where  breeders  might  produce  large 
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numbers  of  pullets  for  sale  to  farmers,  who  would  be  willing  to 
buy  them  when  the  crops  are  gathered,  if  they  could  obtain  the 
right  class  of  poultry  at  reasonable  prices. 

Size  of  Houses. 

Reference  h^  already  been  made  to  the  place  of  poultry  in 
relation  to  farming.  Considerable  indeed  has  been  the  change 
which  has  come  over  the  minds  of  agriculturists  during  the  last 
few  years.  Formerly  only  as  many  fowls  were  kept  as  could 
run  about  the  homestead  and  farmyard.  Beyond  a  limited 
number  they  would  be  a  nuisance,  and  their  habits  would  make 
a  large  stock  troublesome  in  the  extreme.  During  the  last 
twenty  years  we  have  been  engaged  in  the  work  of  improving 
the  class  of  poultry  kept  upon  farms,  and  striving  for  better 
systems  of  management.  This  could  only  have  been  accom- 
plished by  an  alteration  of  the  method  of  housing.  The  adop- 
tion of  smaller  and  portable  houses  is  a  distinct  advance  on  the 
former  plan.  Fowls  now  take  a  place  in  the  farm  rotations^ 
without  displacement  of  any  other  stock  or  crop,  and  with  a 
constant  change  of  ground  yield  greater  returns  than  before, 
their  manurial  value  becoming  an  appreciable  asset.  They  do 
less  damage  when  scattered  in  small  flocks  than  when  massed 
in  greater  numbers.  It  may  here  be  stated  that  the  division  of 
fowls  into  companies  not  exceeding,  say,  twenty-five,  secures  an 
increased  average  in  egg  production.  Practical  experience  both 
at  home  and  abroad  is  entirely  in  favour  of  this  plan.  If  a 
hundred  fowls  be  housed  in  one  building  with  an  allowance  of 
twenty  cubic  feet  of  air  space  for  each  fowl,  it  will  be  found  that 
they  will  not  as  a  rule  lay  the  same  quantity  of  eggs  as  would 
be  the  case  if  divided  into  four  flocks  of  twenty-five  each  with, 
say,  an  allowance  of  fourteen  cubic  feet  of  air  space  per  fowl. 
Hitherto  no  satisfactory  explanation  has  been  suggested  as  to  why 
this  should  be  so,  but  the  fact  is  indisputable.  Later  scientific 
investigations  have  proved  that  pure  air  is  of  supreme  importance 
for  every  form  of  animal  life,  and  these  afibrd  a  clue  to  the 
solution  of  this  problem.  In  a  house  measuring  six  feet  by 
eight  feet,  an  excellent  size  for  twenty-five  fowls,  with  a  proper 
system  of  ventilation,  if  three  perches  are  provided,  only  six 
fowls  will  be  so  placed  that  the  supply  of  air  when  they  are 
perching  has  to  pass  over  the  bodies  of  their  companions.  But 
in  a  large  house,  accommodating  a  hundred  birds,  with  the 
same  amount  of  floor  space,  about  two  square  feet  each,  built 
twelve  by  sixteen  feet,  nine  perches  will  be  required,  and  thus 
out  of  the  total,  upwards  of  sixty  of  the  inmates  cannot  obtain 
air  which  has  not  been  vitiated  by  passing  over  the  bodies,  and 
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taking  up  the  carbonic  acid  gas  from  the  breath,  of  the  others. 
Those  on  the  inner  rows  must  be  in  a  much  worse  position  in 
this  respect  than  where  there  are  only  three  perches.  Small 
houses  are  also  more  portable  than  large  ones,  and  all  the  evi- 
dence is  in  their  favour. 

Protectiox. 

Difficulties  usually  increase  as  developments  take  place,  and 
poultry-keeping  is  by  no  means  exempt  from  the  operation  of 
this   general   rule.     With   a   wider   distribution  of  the  birds 
labour  is  increased,  and  if  the  stock  maintained  be  considerable 
the  business  assumes  a  different  phase.     But  this  question  of 
labour  is  by  no  means  the  most  serious,  though  it  cannot  be 
ignored.     To   ensure   effectual  protection  against  enemies   is 
the   first   consideration.      There  can   be  no  question   that  in 
many  districts  the  preservation  of  foxes  has  had  a  repressive 
influence  upon  the  poultry  industry,  and  such  growth  as  may 
have  taken  place  has  been  more  limited  than   would   other- 
wise  have  been  the  case.      Poultry-keepers  often   suffer  loss, 
greater  than   any   compensation   paid   by   the   most  liberally 
administered  Hunt  Fund.     These  funds  are  a  great  tax  upon 
subscribers  to  the  various  hunts,  and  claims  are  frequently  made 
which  are  clearly  unwarranted,  but,  for  the  sake  of  peace,  are 
seldom  contested.     Yet  the  entire  question  can  be  very  simply 
solved  by  a  proper  system  of  housing.     Recently  I  was  discuss- 
ing this  subject  with  a  gentleman  who  lives  in  a  great  hunting 
district,  with  covers  all  about  his  farm.     He  informed  me  that 
during  the  past  five  years  he  has  only  lost  five  fowls  by  foxes, 
and  that  was  owing  to  carelessness.     If  the  birds  are  shut  up 
at  night  the  losses  will  be  reduced  to  a  minimum,  if  not  en- 
tirely  obviated.     But   here  comes  in  the  question   of  labour. 
With  a  total  of  five  hundred  fowls,  divided  into  flocks  as  sug- 
gested, twenty  houses  would  be  required,  and,  if  scattered  about 
the  fields,  to  visit  them  all  would  take  at  least  an  hour.     The 
farmer  is,  therefore,  in  this  position.     He  must  go  round  at  feed- 
ing time,  and  either  wait  until    the   birds  are  fed,  or  pay  a 
second  visit  to  close  the  houses,  if  he  does  not  wish  to  lose  his 
fowls,  provided  the  ordinary  class  of  house  is  used.     Excellent 
as  is  the  portable  house   commonly   sold,  something    more  is 
required  to  afford  protection,  and  also  to  minimise  labour.     The 
forms  we  are  about  to  suggest  can  be  used  where  foxes  abound 
with  perfect  safety  to  the  inmates,  whilst  they  possess   other 
advantages  which  will  be  obvious  to  farmers. 

Whether    the    house    used   be    on    wheels,   rendering    it 
easy  to  move,  or  built  in  sections  so  as  to  be  quickly  taken  to 
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pieces  and  transferred,  does  uot  really  affect  the  principle.  On 
pasture-land  the  former  is  preferable,  for  by  frequent  remoTal 
the  grass  is  uninjured,  and  if  the  house  is  not  fitted  with  a 
floor  the  manure  can  remain  where  it  falls,  to  the  enrichment 
of  the  soil.  But  on  arable  land  the  house  need  not  be  changed 
more  than  twice  or  thrice  a  year,  either  in  connection  with  the 
rotation  of  crops,  or  when  the  ground  immediately  aroond  the 
dwelling  is  becoming  well  charged  with  the  droppings.  What- 
ever the  form,  it  is  essential  that  there  shall  be  attached  to  the 
house  an  enclosed  yard  or  run,  sufficiently  large  to  allow  the 
birds  room  to  move  about,  and,  at  the  same  time,  be  pro- 
tected completely  from  their  enemies.  This  addition  to  the 
house  need  not  be  expensive,  as  will  presently  be  seen.  The 
cost  will  speedily  be  saved  by  reduction  of  the  labour  bill,  sni 
by  prevention  of  loss,  and  its  adoption  will  permit  of  the 
increase  of  poultry  to  an  enormous  extent  in  the  most  dooely- 


Fig.  6.— Portable  House. 

preserved  districts,  whilst  claims  upon  Hunt  Funds  should  be 
reduced  to  a  minimum.  Such  losses  as  do  occur  might  then 
legitimately  be  paid  for  at  a  rate  more  nearly  approximating 
the  real  value  of  specimens  taken  than  is  now  the  case  where 
good  breeds  are  maintained.  The  illustrations  (figs.  6,  7,  and 
8)  will  largely  explain  themselves ;  only  brief  descriptions* 
therefore,  are  necessary. 

Specimen  Houses. 

Fig.  6  is  an  ordinary  poultry  house,  which  can  be  used  with  or  without 
wheels  as  may  be  desired.  It  will  be  seen  that  the  trap-door  for  the 
fowls  is  at  the  side,  the  house  being  9  ft.  long  by  6  ft.  wide.  At  the  «de 
should  be  placed  a  run  9  ft.  long  by  8  ft.  wide,  consisting  of  a  stout  wooden 
frame,  upon  which  is  fastened  1^  in. -mesh  wire  netting  at  the  end^  and  cater 
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tide,  that  adjoining  the  hoose  needing  no  netting.  The  end  nearest  the 
trap-door  should  he  made  to  open.  The  frame  should  he  at  least  3  ft. 
high,  and  the  top  covered  also  with  netting,  or,  what  is  better,  made 
of  wood  covered  with  felt  to  afford  a  dry  shelter  beneath,  in  which 
case  the  attached  run  must  be  built  as  a  lean-to,  falling  from  4  ft.  6  in. 
adjoining  the  house,  to  3  ft.  at  the  extremity.  In  these  circumstances  it 
w&  be  desirable  to  make  the  roof  of  the  run  separate  from  the  frame, 
attaching  it  to  the  house  bj  iron  spikes  dropping  into  fixed  sockets^  A  few 
catches  will  hold  the  covered  jard  firmly,  and  it  will  be  detachable  in  a 
couple  of  minutes.  Runs  like  this  can  be  fitted  to  almost  every  kind  of 
portable  poultry-house  used  by  farmers. 

fig.  7  is  a  very  ingenious  form  of  house,  which  has  recently  been 
introduced.  It  is  removaole  without  taking  to  pieces,  as  the  run  is  firmly 
attached  to  the  house.  As  shown  in  the  illustration,  it  is  mounted  upon 
wheels,  one  at  either  side,  and  is  so  well  balanced  that  one  man  can*  move 
it,  using  the  cross-bar  at  the  end  of  the  run  for  this  purpose.  Two  axle 
holes   are   provided  for    each  wheel,   one  above  the   other.      On   oven 


Fio.  7.— Portable  House  with  Run. 

ground  the  lower  sockets  may  be  used,  as  may  be  seen  in  the  illustration, 
but  on  rough  ground  it  would  be  necessary  to  raise  the  bouse  by  using  the 
upper  sockets.  Shelter  is  afforded  by  continuing  the  roof  in  front  over  part 
of  the  run,  and  also  by  the  space  below  the  floor.  The  latter  arrangement 
I  do  not  like  in  a  fixed  house,  but  when  often  removed  it  is  not  so  objection- 
able. A  sliding  floor  is  fitted  to  facilitate  cleaning.  The  house  is  well 
lighted,  satisfactorily  ventilated,  thoroughly  well  planned,  and  complete  in 
aU  its  details. 

Fig.  8  represents  a  house  built  on  what  is  known  as  the  scratchingj-sbed 
plan,  and  is  from  a  photograph  of  two  houses  which  were  first  exhibited 
at  the  Royal  Agricultural  Society's  Show  at  Birmingham  in  1808.  This 
form  is  best  adapted  where  it  is  not  intended  to  be  removed,  but  on  a 
smaller  scale  it  can  easily  be  taken  down  and  re-erected,  if  built  in  sections. 
The  idea  is  American,  but  a  few  alterations  have  been  adopted  to  suit 
British  conditions.  Fig.  9  gives  the  groimd  plans  of  a  modification  which 
I  have  recently  adopted  for  specid  reasons.  By  the  use  of  detachable 
wheels  and  shafts,  houses  of  this  class  could  be  made  portable  vnthout 
taking  to  pieces.  The  notes  given  below  indicate  the  respective  sizes. 
VOL.  XI.  T.  S. — 44.  U  U 
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Additional  to  the  roosting  compartment,  which  is  lighted  by  a  large  window 
ia  front,  is  a  scratching -shed,  under  the  same  roof,  the  latter  fronted  by  a 
screen  of  wire  netting,  so  that  when  the  door  i  4  closed  the  birds  are  com- 
pletely protected  and  sheltered  from  snow  and  rain.    The  term  "scratching 


shed"  is  employed  because  the  floor  of  this  covered  run  is  in  winter 
littered  with  straw,  dried  leaves,  or  cut  cbaflT,  amongst  which  the  com  is 
scattered  so  that  the  birds  obtain  exercise  in  seeking  for  it.  The  com- 
l)artments  provided  are  a  roosting  place,  a  scratching  ened,  and  a  separate 
place  for  laying,  which  is  a  great  acquisition. 
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All  the  forma  of  houses  which  have  been  recommended, 
portable  and  permanent,  simplify  labour  and  afford  complete 
protection,  whilst  it  is  obvious  that  the  shelter  during  unfavour-» 
able  weather  is  a  distinct  gain.  It  has  frequently  been  ob-^ 
iserved  by  farmers  that,  when  fowls  are  nightly  shut  up  in  the 
houses  ordinarily  employed,  two  journeys  must  be  made  in  the 
evening — firstly,  to  feed ;  and  secondly,  after  they  have  gone  to 


Roosting  House 

Laying  House 

y-^  "^ 

Scratching  Shed 

,^ 

Fig.  9.— (iruund  Plan  of  SoratcliiuK-slie«l  House  :    U>tal  width  9  ft.,  depth  10  ft.      lloobtiug 
HooBe,  6  ft.  by  4  ft. ;  La>ing  Houiw,  3  ft.  by  4  ft.  ;  Scratching  Slietl,  9  ft.  by  6  ft. 


roost,  for  closing  the  trap-door,  whilst  an  early  visit  must  be 
paid  in  the  morning  to  liberate  the  inmates,  who  are  unhappy 
if  confined  beyond  the  usual  time.  The  necessity  for  this  is 
obviated  by  the  use  of  these  run  attachments  or  sheds.  In  the 
evening  the  fowls  are  fed  within  the  enclosure,  and  the  door  is 
"then  fastened.  Next  morning  they  can  come  into  the  run  as  soon 
us  they  think  fit,  enjoying  the  moining  air,  and  escaping  from 
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the  roosting  compartment.  The  scratching-fihed  houses  may 
be  employed  for  intensive  ponltry-caltnre,  by  the  addition,  of 
open  yards  laid  in  gravel  or  sand,  and  long  grass  runs,  by 
means  of  which  that  taint  of  the  ground,  which  is  the  bei^  vjoire 
of  the  poultry-keeper  who  wishes  to  restrict  his  fowls  within 
confined  areas,  can  be  obviated.     In  fig.  10  is  given  a  ground- 
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Fjq.  10.— Oround  Plan  of  Double  Scratching-shed  Houses  and  Runs.    Giarel  runs,  each  9  ft. 
bj  20  ft.  square ;  grass  run,  100  ft.  by  18  ft. 

plan  of  houses  and  runs  built  and  laid  out  on  this  system, 
which  promises  to  revolutionise  the  poultry  industry  in  this 
country,  as  it  already  has  done  in  America,  and  to  bring  it 
within  the  scope  of  those  who  are  not  farmers.  It  is  practically 
an  application  of  the  soiling  system  to  poultry-farming,  and  is 
worthy  the  attention  of  those  who  are  occupied  in  egg-produc- 
tion. 

Hatching  and  Rearing. 

In  these  days  it  is  unnecessary  to  advocate  the  use  of  arti- 
ficial methods  of  hatching  and  rearing.  Incubators  and  brooders 
are  as  necessary  to  the  progressive  poultry-keeper  as  are  separa- 
tors to  the  dairy  farmer.  But  for  their  successful  introduction 
the  increase  of  poultry-keeping  in  this  country  would  have  been 
very  much  less  than  we  find  to  be  the  case.  Multiplication  of 
varieties  which  are  either  non-sitters  or  have  a  lesser  tendency 
to  broodiness  than  their  predecessors,  and  the  demand  for  earlier 
hatching,  have  caused  artificial  incubation  to  become  an  impor- 
tant factor  in  this  industry.  The  more  eggs  a  hen  lays,  the 
longer  will  she  be  ere  the  desire  to  form  a  nest  is  manifested. 
So  that,  with  a  greater  demand,  there  is  less  chance  of  pro- 
viding for  it  under  the  natural  method.  The  better  plan  is  to 
adopt  both  systems.  Employ  hens  when  obtainable,  but  do  not 
depend  upon  them  alone.     Incubators  should  be  relied  upon 
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whea  hens  are  unavailable.  These  appliances  are  essential 
where  non-sitting  varieties  are  kept,  as  broody  hens  are  gener- 
ally scarce  and  dear  when  most  required.  If  autumn  and 
winter  rearing  is  attempted,  incubators  and  brooders  must  be 
employed.  Later  on  the  hens  will  come  into  use,  and  are  to 
be  preferred  as  rearers  during  the  warmer  months  of  the  year. 
With  a  large  number  of  hens  sitting  at  one  time  a  special  house 
should  be  devoted  to  them.  Space  does  not  permit  of  my 
going  into  detail  descriptive  of  management  and  feeding,  but 
this  information  can  be  obtained  elsewhere. 

Pioneer  Work. 

This  country  is  much  behind  others  in  experimental  work, 
and  such  observations  as  have  been  made  lack  completeness 
and  consistency.  In  no  branch  of  the  live-stock  industry  is  this 
more  evident  than  in  poultry-keeping.  The  public  spirit  and 
liberality  of  wealthy  men  have  afforded  valuable  informa- 
tion respecting  the  feeding  of  the  larger  domesticated  animals, 
yet  with  these  much  remains  to  be  done.  So  far  as  poultry  are 
concerned,  scientific  investigation  is  an  untrodden  field.  Work 
of  this  nature  is  costly,  requiring  to  be  conducted  over  a  long 
period  of  time,  and  those  who  have  hitherto  interested  them- 
selves in  poultry  have  not  been  able  to  undertake  it.  As  it  is, 
we  are  without  reliable  data  upon  which  to  depend.  Such 
knowledge  as  we  possess  has  been  gained  either  by  practice  or 
by  inference  from  observations  respecting  other  animals.  Much 
more  has  been  done  in  North  America,  but  the  results  are  not 
always  applicable  to  our  own  conditions.  The  subject  is  too 
large  to  be  dealt  with  in  a  paper  such  as  the  present,  and  I 
can  only  suggest  a  few  points  for  the  consideration  of  poultry- 
keepers. 

Food  and  Feeding. 

In  considering  the  food  for  domestic  poultry,  we  hiave,  in 
the  case  of  hens,  not  only  to  supply  the  elements  required  to 
sustain  the  body  and  provide  the  combustible  matter,  but  to 
insure  sufficient  material  to  form  the  eggs.  As  prolificacy  in- 
creases, so  must  these  various  materials  be  enhanced  in  quan- 
tity. The  average  percentage  composition  of  a  fresh  egg, 
exclusive  of  the  shell,  is  as  follows  : — 

Water 740 

Albumin 140 

Oil  or  fat 10-5 

Mineral  salts 1*5 

100 
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Hence,  if  we  take  2  oz.  as  the  average  weight  of  an  egg,  for 
every  10  produced,  a  hen  gives  forth,  in  this  form, 

Albumin  :?'8  oz.  |  Mineral  ealte  .    0  8nz. 

Oil  or  fat     .  .     :M    „    I 

which  she  liiust  obtain  either  from  food  or  from  the  reserves 
within  her  body.  As  the  albumin  is  the  more  abundant,  the 
supply  of  nitrogenous  matter  must  be  greater  than  that  of  oil 
or  fat,  but  the  difference  is  not  very  great  between  the  two. 
It  will  be  found  that  the  albuminoid  ratio  should  be  from 
1  :  4^  to  1:5,  according  to  the  season  of  the  year ;  more  of 
carbo-hydrates  are  needed  in  winter  than  in  summer.  By 
studying  the  analyses  of  foods  commonly  supplied  to  poultry  it 
may  be  seen  whether  they  are  suitable  or  otherwise.  Let  us 
take  the  analysis  of  oats  as  an  example  (fat,  0*30;  carbo- 
hydrates, «)717;  albuminous  compounds,  13*06  per  cent.). 
"  Here  the  percentage  of  fat  is  6*3,  which;  multiplied  by  2*3, 
gives  14*49.  Add  to  this  57*17  for  the  carbo-hydrates,  and  the 
sum  is  71'GG.  Hence  the  albuminoid  ratio  in  the  case  of  oats 
is  1306  :  7l*()G,  or  1  :  5^.'^ » 

It  is  at  once  evident  that  several  grains  which  are  commonly 
given  to  poultry  are  unsuitable  if  fed  alone.  As  examples  we 
mention  beans,  peas,  maize,  rice,  and  bran.  Blended  with 
other  grains, '&c.,  in  which  the  excess  or  deficiency  of  elements 
is  counterbalanced,  each  may  be  employed,  and  for  this  reason 
the  use  of  any  one  food  is  a  mistake.  Fowls  under  domestica- 
tion are  fed  almost  entirely  upon  grain  or  gi'ain  products, 
because  they  are  digestible,  but  under  ordinary  conditions 
fibrous  foods,  such  as  hay,  cannot  be  used,  for  "birds  have 
apparently  no  power  of  digesting  vegetable  fibre;  the  food 
passes  too  (jjuickly  through  the  system  for  the  fibre  to  be 
attacked."  2  Hence  hay  is  useless  unless  it  is  cooked.  In 
America  clover  hay,  which  is  rich  in  nitrogenous  substances, 
is  found  very  valuable  for  ^gg  production,  and  is  extensively 
employed  as  poultry  food,  but  it  must  be  cooked.'  Then*  can 
be  po  (juestion  that  cooking  food  is  true  economy,  and  that  the 
system  adds  greatly  to  the  variety  which  can  be  provided  for 
fowls.  Of  late  years  appliances  have  been  introduced  which 
make  the  labour  of  cooking  easy,  and  the  system  is  one  that 
is  calculated  to  reduce  the  cost  of  feeding  and  increase  the 
return  in  iygg  production.  Certain  meat  products  are  valuable 
for  poultry  if  given  in  suitable  quantities,  and  especially  during 
the  winter  months.     A  further  point  in  connection  with  feeding 


•   KUvierds  of  Agriculture,  by  Dr.  Fream,  p  881. 

»   Chemistry  of  the  Farm,  by  B.  Warington,  F.R.8.,  p.  124. 
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can  only  be  mentioned,  namely,  that  throwing  food  down  upon 
the. ground  is  very  wasteful.  The  tendency  of  all  poultry- 
keepers  is  to  give  too  much  food.  But  the  most  serious  adverse 
result  from  this  very  general  system  is  that  the  food  is  trodden 
into  the  ground,  where  it  decomposes  or  becomes  tainted  with 
the  excretions,  and  disease  ensues  when  it  is  consumed  by 
the  birds.  Feeding  from  troughs  is  not  only  more  economical, 
because  what  remains  after  the  birds  are  satisfied  can  be 
removed,  but  it  also  avoids  the  risk  mentioned, 

Marketixc*. 

When  we  consider  the  question  of  marketing,  it  is  at  once 
found  that  there  is  very  great  irregularity  in  supplies  of  home 
produce. 

Much  has  been  said  as  to  middlemen,  and,  whilst  there  is  often 
a  tendency  for  a  trader  to  become  master  instead  of  remaining 
servant  of  the  producer  and  consumer  respectively,  he  is  a 
necessary  factor  in  our  modem  conditions  of  life.  Direct 
contact  between  farmer  and  householder  is  only  possible  to  a 
limited  extent,  beyond  which  the  system  can  scarcely  be 
expected  to  develop.  Bayers  prefer  to  have  a  choice  ;  what  is 
suitable  for  one  is  either  too  costly  or  not  good  enough  for 
another.  The  trader  classifies  the  produce  in  accordance  with 
the  requirements  of  his  customers,  and  is  thus  able  to  pay  a 
higher  average  price  than  would  otherwise  be  the  case.  The 
difficulties  attendant  upon  this  question  I  have  previously 
discussed  to  some  extent,  and  refer  the  reader  to  an  article 
published  a  couple  of  years  ago.^ 

Rapid  Sale  ESvSExtiat.. 

Not  only  is  it  necessary  to  secure  a  supply  of  eggs  in 
winter,  but  there  must  be  rapidity  in  marketing  if  home 
produce  is  to  command  and  hold  the  first  position  both  as  to 
demand  and  price.  A  fresh  egg  has  a  flavour  which  cannot  be 
retained  beyond  three  or  four  days,  after  which  it  rapidly 
degenerates.  No  foreign  ef^g  can  be  sold  in  this  country  in  its 
pristine  condition,  and  it  is  for  this  reason  that  British  pro- 
ducers ought  to  be  able  to  obtain  higher  rates  than  their  rivals 
abroad.  There  should  be  no  difficulty,  if  the  trade  were 
organised,  serious  enough  to  prevent  English  eggs  being  in  the 
hands  of  traders  within  forty-eight  hours  of  being  laid.     But, 

»  "The  Marketing  of  Poultry,"  Journal  R.A.S.B.   3rd   Series,  Vol.   IX. 
1898,  p.  270. 
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with  this  object  in  view,  present  methods  mast  be  changed. 
Dependence  upon  weekly  markets,  or  upon  carriers,  means  that 
the  eggs  come  into  competition  with  French  and  Danish,  instead 
of  being  far  above  them  in  respect  of  quality  and  freshness. 
Sentiment  would  lead  us  to  prefer  an  English  to  a  French  egg, 
but  the  trader  must  look  at  facts.  If  the  latter  is  as  fresh  as 
the  former,  and  can  be  bought  at  a  lower  figure,  his  interest 
leads  him  to  purchase  where  he  can  secure  the  greater  return 
for  his  labour  and  enterprise.  Only  by  giving  him  an  egg 
which  he  is  able  to  sell  at  a  higher  rate  can  the  home  producer 
expect  a  better  return.  In  too  many  cases  it  is  not  so  fresh  as 
the  best  qualities  of  foreign,  is  not  so  reliable,  is  uncertain  in 
supply,  arrives  in  driblets,  is  not  packed  with  the  same  care, 
and  is  not  graded  or  sorted.  The  retention  of  eggs  until  they 
are  no  longer  fresh,  explains  why  in  many  rural  districts  they 
command  so  low  a  price  during  the  spring  months.  They  have 
to  compete  with  the  second  and  third  grades  of  foreign  supplies, 
and  are  often  in  no  way  superior. 

Prices  of  Eggs. 

In  some  of  our  Southern  counties  eggs  are  sold  in  the 
months  of  March,  April,  and  May  at  18,  20,  22,  and  even  24 
for  Is.  It  is  of  interest  to  compare  prices  with  those  in  similar 
districts  abroad.  Mr.  C.  Conway  Thornton,  Her  Majesty's  Con- 
sul at  Budapest,  Hungary,  writes  me,  under  date  of  April  19, 
1900:— 

The  official  Hungarian  Statistical  Returns  for  1898  give  the  aver&f^e 
price  of  eggs  as  varying  hetween  666  heller  (4«.  8<2.)  and  354  heller  (28.  \\d,) 
per  hundred f  according  to  the  locality.  In  this  town  the  price  was  638  heller 
(4«.  6^.)  ^  6  kronen  38  heller,  or  2  guMen  69  kreuzer.  A  friend  informs  me 
that  the  average  price  of  eggs  to-day  is  usually  calculated  hy  housekeepers 
at  40  kreuzer  80  neller  (Sd.)  for  sixteen]  this  represents  exactly  5  heUer 
apiece  (instead  of  5*38  as  above),  or  one  halfpenny.  Purchased  wholesale, 
this  amount  may  he  reduced  to  30  kreuze^,  or  60  heller  (6^.)  for  the 
sixteen.  The  foregoing  are  country  price?,  but  I  understand  that  the 
difference  between  these  and  town  prices  is  very  trifling.  .  .  .  During  the 
past  thirty  years  a  steadily  increasing  attention  has  been  paid  to  this  subject 
throughout  the  country.  Since  the  year  1874  numerous  exhiHtions  of 
poultry  have  been  held  in  the  capital  and  in  provincial  towns,  includbg  an 
mternational  exhibition  at  Budapest  in  1886.  A  Poultry  Fanciers'  Associa- 
tion exists  since  1886,  and  does  much  to  encourage  improvements  in 
breeding.    The  Ministry  of  Agriculture  also  devotes  funds  to  the  same 

Surpose,  providing  selected  bir£  for  breeding  in  the  principal  centres,  and 
espatching  lecturers  upon  circular  tours.  The  conditions  existing  in 
Hungary  are  admirablv  suited  for  poultry  breeding  upon  an  enormous  sttle; 
and  there  can  be  little  doubt  that  the  efforts  now  being  made  will  eventually 
Drove  highly  remunerative. 
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Mr.  A.  P.  Tomassini,  Her  Majesty's  Vice-Consul  at  Ancona, 
Italy,  writes,  under  date  of  April  24,  1900  : — 

The  villages  from  which  the  eggs  are  exported  are  named  Fano,  Monte 
Marciana,  Jest,  Porto  Oivitanova,  ToletUino,  and  Castignano ;  however,  those 
iialicised  are  small  towns,  with  inhabitants  varying  from' 12,000 to  15,000 each. 
The  cost  prices  are  now  about  56  Italiano  lire  (43«.  7d.)  per  1,000  eggs  of 
an  average  weight  of  54  kilogrammes  net.  These  prices  vary  in  accordance 
with  the  season  and  market  fluctuations.  The  exports  of  eggs  from  this 
district  amount  to  about  50,000,000  per  annum ;  of  these  two-thirds  are 
forwarded  to  the  London  markets  and  the  remainder  to  Switzerland  and 
Germany. 

Mr.  C,  T.  Mailing,  Her  Majesty's  Vice-Consul  at  Aalborg, 
Denmark,  writes,  under  date  of  April  26,  1900,  that  *'  the  price 
at  present  in  the  villages  is  33  ore  (4^d.)  per  Danish  pound, 
unassorted  but  fresh  eggs."  As  the  Danish  pound  is  sixteen 
ounces  troy,  if  we  take  eggs  weighing  sixteen  pounds  avoir- 
dupois per  long  hundred,  this  will  give  nearly  Td.  per  dozen 
eggs  in  April.  Thus  we  find  that  the  prices  were  last  April 
higher  in  Denmark  than  in  many  parts  of  Great  Britain,  about 
the  same  in  Italy,  and  very  little  lower  in  Hungary.  Last 
year  I  found  that  the  retail  prices  of  eggs  in  St.  Petersburg 
were  not  very  different  from  those  obtainable  in  London. 
Such  facts  should  emphasise  the  contention  that  farmers  and 
others  sacrifice  the  advantages  they  possess  of  contiguity  with 
the  point  of  consumption. 

Methods  of  Improvement. 

How  is  the  revolution  of  our  methods  to  be  achieved  ?  In 
most  of  the  supplying  countries  commercial  enterprise  has 
organised  the  collection  and  marketing  of  eggs.  But  in 
Denmark  this  has  been  accomplished  by  means  of  Poultry 
Societies  upon  a  co-operative  basis,  with  a  central  Association, 
formed  in  1895,  which  last  year  had  345  ^branches  and  a 
membership  of  18,500.^  This  Association  by  its  ramifications 
at  home  and  abroad  has  done  much  to  advance  the  Danish  egg 
iudustry.  In  Ireland  the  Irish  Agricultural  Organisation 
Society  is  following  on  similar  lines,  with  a  considerable 
measure  of  success.  Whilst,  therefore,  commercial  enterprise 
might,  if  it  were  attempted  on  an  ambitious  scale,  do  much  to 
develop  the  trade,  if  the  main  idea  is  to  assist  producers  co- 
operative effort  would  yield  better  results.  With  this  end  in 
view    the    National    Poultry   Organisation   Society   has   been 

^  An  account  of  these  Societies  was  given  in  the  Jourtial  of  the  Board  of 
AprieiiUif/retQfc  June,  1899. 
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formed.  There  are  those  who  declare  that  British  farmers  will 
never  combine  for  mutual  benefit,  that  their  individuality,  their 
suspicion  of  one  another,  their  jealousy,  will  wreck  any  attempt 
at  combination.  That  remains  to  be  proved.  It  is  worth  a  trial, 
for  what  can  be  done  in  Denmark  and  in  Ireland  should  not  be 
impossible  in  (Ireat  Britain .  As  a  protective  measure  it  has  been 
advocated  that  the  Merchandise  Marks  Act  should  be  applied 
to  the  individual  egg  and  not  only  to  the  case  in  which  it  is 
packed.  The  latter  Society  named  seeks  to  accomplish  the  same 
purpose  by  stamping  the  guaranteed  new-laid  British  egg, 
which  appears  to  us  the  preferable  method.  That  there  is  a 
great  deal  to  be  done  ere  home  eggs  secure  the  rank  and  price 
they  might  command  is  unquestionable.  Producers  have  mach 
to  learn  and  unlearn.  It  does  not  mean  that  because  an  egg  is 
encased  within  a  shell  it  is  not  perishable,  as  many  appear  to 
imagine.  Producers  are  careless  in  many  respects.  They 
allow  eggs  to  remain  in  the  nest  for  hours  after  they  might 
have  been  collected ;  perhaps  a  hen  is  sitting  upon  them  all  the 
time,  and  incubation  thus  commences.  They  send  eggs  out 
which,  to  say  the  least,  are  doubtful.  The  plan  in  autumn  of 
holding  for.  a  rising  market  is  foolish  in  the  extreme,  but  it  is 
very  common.  Buyers  cannot  trust  even  home  eggs  at  that 
season  of  the  year,  and  many  of  the  largest  retailers  are  com- 
pelled to  test  every  egg  before  it  is  sold.  To  gain  the  confidence 
of  traders  every  egg  should  be  tested,  either  by  the  producers, 
or,  as  in  Denmark,  at  the  branch  where  they  are  packed,  and  only 
those  forwarded  as  new-laid  which  are  really  fresh,  the  others 
being  sold  as  **  cookers."  This  testing  is  very  simple.  The 
external  appearance,  the  aspect  of  the  contents  through  the 
shell,  and  the  size  of  air-space  indicate  the  age  of  the  contents. 
The  method  of  testing  is  by  means  of  a  small  lamp,  with  strong 
lens,  in  a  dark  room.  If  the  egg  is  held  against  the  side  tube, 
the  light  shows  clearly  its  condition. 

For  those  who  operate  upon  large  cjuantities  of  eggs  a  patent 
has  recently  been  taken  out  by  the  Lyons  Egg  Testing  and 
(trading  Machine  Co.,  of  Manchester.  A  man  standing  in  the 
cabinet  can  test  a  case  of  eggs  (lliO)  every  three  minutes. 
Smaller  testers  are  sold  by  the  same  firm  for  1 2  and  30  eggs 
respectively,  and  these  are  used  in  full  daylight.  The  question 
of  grading  is  also  of  great  importance.  Kggs  look  bigger  and 
sell  better  if  they  are  all  the  same  size,  and  no  margin  is 
needed  for  *'  smalls."  They  also  carry  much .  more  safely  in 
transit  than  when  of  various  sizes.  Fig.  11  shows  the  Lyons 
Grader.  The  Danes  have  brought  this  system  to  a  state  of 
perfection,    and   eggs   weighing  from    1.3    to  18  lb.  per  long 
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hundred  are  sold  in  six  sizes,  the  price  varying  in  accordance 
with  the  weight. 

One  more  point  must  be  mentioned,  and  it  involves  a  serious 
charge  against  country  traders.  From  evidence  which  has  reached 
me  in  various  ways,  it  is  evident  that  during  the  scarce  season 
large  quantities  of  foreign  eggs  are  mixed  with  home  produce 
and  forwarded  as  English  new-laids.  The  practice  is  much  more 
general  than  I  had  thought,  and  firms  are  guilty  of  this 
fraudulent  custom  which  might  have  been  expected  to  be  above 
it.  That  it  is  common  in  Ireland  is  well  known,  and,  as  already 
mentioned,  there  is  more  than  a  suspicion  that  Russian  eggs 
are  mixed  in  Denmark  in  the  same  manner.  Such  a  system  is 
destructive  of  all  confidence,  and  must  be  stopped,  even  if  in 
the  doing  so  we  have  to  destroy  the  local  trade  in  every  part  of 
the  country. 

Preservation  of  Eggs. 

Vast  quantities  of  eggs  which  reach  our  shores  in  autumn 
and  winter  are  preserved  or  "  pickled."  A  patent  was  long  ago 
granted  to  William  Jayne  for  a  process  of  preservation  which  is 
still  the  most  popular  to-day,  namely,  by  lime,  salt,  cream  of 
tartar,  and  water.     The  method  is  as  follows  :  *  — 

The  eggs  are  placed  in  tubs  or  vats  as  soon  as  possible  after  they  are 
obtained  from  the  poultry-keepers.  Some  vats  hold  hundreds  of  dosens, 
and  are  kept  by  dealers  who  buy  them  in  from  the  fowl-owners.  A  pre- 
paration of  lime  and  water  is  made  by  mixing  about  twenty  gallons  of  water 
with  four  gallons  of  fine  slaked  lime,  to  which  a  gallon  of  salt  is  added. 
When  the  water  appears  to  have  taken  into  solution  as  much  lime  as  it  is 
capable  of  holding  it  is  poured  over  the  eggs  so  as  to  completely  cot er  them, 
and  it  is  usual  not  to  pack  the  eggs  quite  up  to  the  top  of  the  vat,  so  that 
there  may  be  two  or  three  inches  of  water  above  the  top  layer.  It  is,  how- 
ever, found  necessary  to  add  from  time  to  time  a  little  more  lime,  or  by 
keeping  a  cloth  of  lime  on  top  touching  the  water,  in  order  that  as  that  in 
solution  is  absorbed,  or  loses  its  effect,  more  can  be  taken  up.  Unless  this 
is  done  the  preservation  will  not  be  successful,  for  water  alone  will  not  be 
sufficient  to  keep  eggs  in  a  fresh  state.  The  same  end  can  be  secured  by 
throwing  a  hanaful  of  the  fine  lime  into  the  vat  every  few  days,  but  tins  is 
a  rougher  method,  which  may  lead  to  trouble  if  not  very  carefully  done. 

Cream  of  tartar  may  be  added  to  the  pickle,  but  is  not 
absolutely  necessary.  Many  other  methods  have  been  suggested, 
but  the  majority  are  either  too  costly  or  too  troublesome.  I 
have  never,  however,  met  with  a  system  by  which  a  preserved 
egg  can  be  kept  equal  to  new-laid,  and  whilst  the  system  is 
valuable  and  profitable,  because  these  eggs  can  be  sold  at  higher 

*  Poultry  Keeping  as  an  Industry  for  Farmers  and  Cottagers,  By  Edward 
Brown,  F.L.S.    Third  edition,  p.  87. 
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prices  in  the  winter  than  in  the  plentiful  season,  they  ought 
always  to  be  vended  for  what  they  really  are,  and  not  as  fresh 
eggs.  To  secure  the  best  results,  preservation  should  be  done 
by  producers 'and  not  by  traders,  as  the  condition  when  taken 
out  will  depend  upon  the  age  when  put  into  the  pickle.  A 
fresh  egg  preserves  better  than  one  a  week  old.  Eggs  should 
be  infertile  for  this  purpose.  Nearly  twenty  years  ago  I 
arrived  at  this  conclusion, — ^though  the  fact  had  been  known  in 
ancient  Italy  as  stated  by  Columella, — as  a  result  of  observa- 
tions made  in  connection  with  the  Preserved  Egg  Class  at  the 
Birmingham  (Bingley  Hall)  Show.  Last  year  an  experiment 
conducted  at  the  Ontario  Agricultural  College,  at  Guelph, 
Canada,  proved  that  infertile  eggs  after  four  months  were 
distinctly  superior  to  those  which  were  fertile.  And,  further, 
whatever  the  method  of  preservation,  a  low  temperature 
assists  the  work;  but,  apart  from  the  danger  of  cracking 
the  shell,  freezing  is  not  recommended,  as  it  is  stated  that  in 
a  frozen  egg  a  fungus  is  developed  which  injures  it  as  an 
article  of  food.  Upon  this  point,  however,  our  information  is 
incomplete. 

Conclusion. 

In  conclusion,  reverting  to  the  production  of  eggs,  whilst 
claiming  that  much  has  been  done  to  increase  prolificacy  in  the 
fowls  met  with  upon  the  farms  of  Great  Britain,  we  have  not 
reached  the  limit  in  this  direction.  The  time  has  arrived  when 
progressive  breedere  must  seek  further  to  extend  the  egg  pro- 
duction, and  therefore  the  profit  derivable,  from  individual 
hens.  This  can  only  be  accomplished  by  records  of  production 
as  in  milch  cows,  and  by  breeding  from  those  birds  yielding  the 
best  results.  In  America  it  is  claimed  that  averages  of  180  to 
200  eggs  per  annum  have  been  secured  throughout  large  flocks. 
This  means  labour,  but  profitable  labour,  with  speedy  results. 
By  separate  laying  compartments,  as  in  fig.  9,  and  use  of  traps  so 
that  when  a  hen  enters  she  cannot  get  out  again  until  liberated  ; 
also  by  numbering  each  hen,  and  recording  her  performances,  the 
bad  layers  can  be  weeded  out.  Poultry-keepers  must  aim  at 
securing  a  profit  of  at  least  hs,  per  hen  per  annum,  and  this 
being  attained,  industry  will  become  a  more  appreciable  factor  to 
the  British  agriculturist. 

Edward  Brown. 

The  CheBtnats,  Theale,  Berks. 
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ASPARAGUS    CULTURE. 

I.    In  the  Field. 

For  soil,  a  thoroughly  good  deep  yellow  loam,  well  drained  and 
with  a  warm  subsoil,  is  what  is  required ;  a  kind  of  tikihy 
soil,  which  will  not  bake  or  crack,  either  wet  or  dry,  and  which 
will  work  in  any  sort  of  weather.  It  should  be  in  as  early  a 
situation  as  possible,  quite  open  to  the  south,  and  if  sloping 
in  that  direction  it  will  be  all  the  better.  A  cold  backward 
position  will  not  do  under  any  circumstances. 

The  soil  for  asparagus  must  be  deeply  stirred  two  feet  at 
least,  and  deeper  if  practicable,  as  to  endeavour  to  grow  good 
asparagus  on  shallow  soil  is  to  court  failure.  In  addition  to 
deep  digging,  heavy  manuring  will  al^o  be  necessary — in  fact, 
the  more  generous  treatment  the  crop  receives  the  more  satis* 
factory  will  be  the  result. 

The  way  in  which  the  deep  cultivation  is  to  be  carried  oat 
would  probably  be  best  decided  upon  the  spo^^.  It  would  most 
likely  be  done  at  the  cheapest  rate  by  a  steam  plough  and  colti- 
yator,  or  by  ploughing  two  fun-ows  deep  with  horses.  Where 
it  is  possible  by  either  of  these  means  to  move  the  soil  two  feet 
deep,  the  top  soil  must  be  turned  underneath,  and  the  bottom 
spit  be  brought  on  to  the  surface.  As  the  work  proceeds,  a 
dressing  of  good  farmyard  manure  at  the  rate  of  twenty  tons  to 
the  acre  should  be  put  on,  and  turned  in  between  the  top  and 
bottom  spit.  Top-dressings  of  soot  and  salt  are  very  useful  a 
few  times  during  the  summer,  and  bone  meal  and  kainit  may 
also  be  used  with  advantage. 

If  it  should  be  found  impracticable  to  effect  the  deep  culti- 
vating with  horses  or  steam-power,  the  alternative  would  be 
with  the  spade ;  this  would  certainly  be  the  best  way,  as  the 
ground  would  be  more  thoroughly  stirred  than  by  any  other 
means,  the  only  objection  to  it  being  the  extra  expense. 
Double  digging  would  cost  from  8/.  to  lOl.  per  acre,  according 
to  the  soil  and  the  price  of  labour  in  the  locality. 

The  land  must  thus  be  prepared  in  the  autumn,  so  that  it 
may  have  the  benefit  of  the  winter's  frost,  &c.,  and  be  in  good 
workable  condition  at  planting  time. 

As  to  the  kind  of  asparagus  to  grow,  fortimately  there  are 
not  very  many  varieties,  and  "  Reading  Giant "  or  '*  Connover's 
Colossal  "  will  be  safe  sorts  to  plant ;  though  large  heads  are  the 
result  of  good  cultivation  rather  than  of  the  variety  grown. 
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Planting  may  be  done  either  by  sowing  the  seed  where  it  is 

to  remain,  or  by  using  plants  which  have  been  raised  elsewhere. 

If  seed  is  employed,  from  the  middle  to  the  end  of  March  would 

be  the  right  time  to  sow ;  and,  if  plants  are  used,  the  first  week 

in  April  would  be  suitable,  as  the  plants  are  much  more  likely 

to  do  well  when  they  are  beginning  to  grow  than  when  they  are 

dormant.     Autumn  planting  should  never   be  practised.     To 

sow  seed  is  preferable  to  using  plants,  as  by  this  means  the 

plants  grow  straight  away  from  the  first  and  have  no  check.     The 

one  drawback  to  sowing  seed  is  that  there  will  be  one  year 

longer  before  cutting  can  begin.     The  objection  to  using  plants 

is  that  they  always  suffer  in  transplanting,  and  in  no  case  should 

plants  of  more  than  one  year  old  be  used.     The  plants  should 

stand  singly  in  rows— three  and  a  half  feet  from  row  to  row, 

and  nine  inches  from  plant  to  plant ;    as   by  this  method  of 

planting   more   of  the   ground  can   be   kept   clean   with   the 

horse-hoe  than  when  it  is  planted  in  beds  of  several  rows  in 

-each.     Where  seed  is.  sown  the  plants  must  be  thinned  out  as 

soon  as  they  are  large  enough.      At   the  time  of  sowing  or 

planting,  stakes  should  be  set  up  at  the  ends  of  each  row  as  a 

guide  for  the  horse-hoe,  which  will  probably  be  required  before 

.  the  plants  are  visible.     In  using  plants,  a  trench  must  be  cut 

by  a  line,  of  suflScient  depth  to  receive  the  roots  comfortably  in 

a  natui^al  position,  leaving  the  crown  one  inch  below  the  surface. 

If  any  plants  fail  a  stick  should  be  placed  in  each  gap,  and 

these  gaps  should  be  carefully  filled  up  with  one-year-old  plants 

the  next  April.      Never  in  any  circumstances  should  plants  be 

put  in  with  a  dibbler,  as  to  crush  the  roots  up  is  the  first  step 

towards  failure.      As  soon  as  the  plants  are  visible,  or  before,  if 

necessary,  the  horse-hoe  should  work  the  spaces  between  the 

rows,  and  the  rows  of  plants  or  seedlings  should  be  carefully 

hand-weeded.     The  stakes  at  the  ends  of  the  rows  should  serve 

as  a  guide  to  keep  the  horse-hoe  off  the  rows  of  plants  ;  but  as 

asparagus  seed  takes  some  time  to  germinate,  it  is  a  good  plan, 

where   sowing  is  adopted,  and  especially  when  the  rows  are 

long  ones,  to  drop  a  few  radish  seeds  at  inteiTals  of  a  yard  or 

two  in  the  drill  with  the  asparagus  seed,  as  they  will  soon  be 

up  and  distinctly  mark  the  row.     The   surface  must  be  kept 

stirred  between  the  rows,  and,  if  seedlings,  they  should  be  thinned 

out  to  nine  inches  apart.     The  plants  must  be  kept  quite  free 

from  weeds. 

As  no  return  can  be  taken  from  the  asparagus  for  the  first 
two  or  three  years,  it  is  quite  permissible  to  plant  a  row  of 
potatoes  along  the  middle  of  the  three  and  a  half  feet  space 
between  the  rows — some  small-topped  vaiiety,  such  as  *'  Puritan  " 
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or  "  Sutton's  Early  Eegent/'  By  this  means  sufficient  money 
should  be  made  to  pay  a  good  rent  and  all  working  expenses, 
and  with  a  '^  change  of  seed  "  the  same  plan  might  be  practised 
the  second  year  with  satis&ctory  results. 

When  the  asparagus  has  made  its  season's  growth,  and  die 
tops  begin  to  turn  yellow,  at  about  the  end  of  October,  these 
should  be  cut  off  and  cleared  away,  the  soil  lightly  forked  a  foot 
on  each  side  the  row,  and  then  about  three  inches  of  earth  pot 
over  the  row,  making  9.  raised  bed  of  about  two  feet  wide.  This 
could  be  done  with  the  plough,  taking  a  shallow  furrow  on  eadi 
side  and  turning  to  meet  each  other  on  top  of  the  row,  and 
could  be  broken  and  levelled  with  a  fork,  if  necessary.  It  is 
important  that  this  work  should  be  done  in  good  time,  so  Uiat 
the  soil  may  have  the  full  benefit  of  the  winter's  frost. 

The  second  season's  work  must  begin  early  in  March,  by 
carefully  forking  over  the  surface  of  the  beds  (the  soil  whicb 
was  put  on  in  the  autumn).  This  must  be  done  not  too  deep,  and 
so  as  not  to  risk  injury  to  the  crowns  of  the  plants.  The  work- 
man should  stand  by  the  side  of  the  row,  not  upon  t^,  as  it  is 
very  desirable  to  keep  the  surface  over  the  roots  as  light  as 
possible.  After  the  forking  a  slight  sprinkling  of  salt  may  be 
given  and  repeated  two  or  three  times  during  the  summer. 
Crops  of  potatoes  may  be  taken  as  in  the  first  year. 

The  work  during  the  second  summer  will  consist  in  keep- 
ing the  ground  qaite  clear  of  weeds,  and  if  the  surface  is  at 
all  inclined  to  cake  it  should  be  carefully  forked  about  the 
plants.  Towards  the  end  of  October  the  tops  should  be  cut 
off,  and  the  ground  well  forked  over,  always  being  careful  not  to 
injure  the  crowns.  The  beds  should  now  have  a  dressing  of 
manure,  which  should  be  covered  up  with  soil ;  this  will  have  to 
be  done  with  the  spade,  and  enough  should  now  be  put  on  to 
raise  the  beds  another  three  inches,  thus  making  the  crowns 
some  six  or  seven  inches  below  the  surface,  and  giving 
about  the  necessary  length  of  white.  Asparagus  for  market  is 
liked  white  about  three-quarters  of  its  length. 

The  work  of  the  third  season  will  commence  with  carefully 
.  forking  over  the  beds,  which  should  be  done  early  in  March. 
The  surface  must  be  left  fine  and  even  so  that  the  heads  may  be 
able  to  easily  push  through. 

The  time  that  cutting  will  commence  must  of  course  depend 
upon  the  season.  About  the  middle  of  April  would  be  the 
average  time,  though,  in  some  seasons,  there  would  be  hardly 
any  through  before  May.  It  should  begin  as  soon  as  any  heads 
are  one  and  a  half  or  two  inches  above  the  surface,  and  cutting 
all,  both  large  and  small,  with  a  proper  asparagus  knife — a  saw- 
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edged  one — lathis  kind  of  knife  does  not  injure  other  crowns  as 
a  sharp  cutting  one  would.  The  knifehas  asaw-edged  bladeabout 
four  inches  long,  with  a  handle  of  twelve  to  fifteen  inches. 
The  way  to  use  it  is  to  pass  the  blade  down  close  by  the  head 
intended  to  be  cut  until  the  crown  of  the  root  is  felfc,  then,  by  a 
dextrous  twist  sideways,  detach  the  stem  from  the  root.  An 
experienced  man  should  be  employed  for  this  work,  as  a 
number  of  shoots  are  always  rising  at  the  same  time  in  different 
stages  from  the  same  spot,  and  a  careless  cutter  might  destroy 
a  great  many  heads. 

It  is  most  important  to  keep  the  cutting  well  in  hand.  No 
hard  and  fast  rule  can  be  laid  down  about  it,  beyond  that  it  must 
be  done  at  the  proper  time.  Two  inches  above  ground  is  quite 
enough  of  growth,  as,  if  longer,  the  plants  begin  to  run,  and 
spoil  their  appearance  for  market  in  a  few  hours,  for  as 
asparagus  grows  in  length  the  heads  lose  their  plumpness  and 
get  thinner.  It  is  only  those  who  are  accustom^  to  seeing  as- 
paragus growing  who  can  realise  how  very  quickly,  in  hot  weather, 
a  whole  cutting  might  run  away ;  therefore,  at  this  period,  it  is 
important  to  have  practical  and  trustworthy  men,  as  at  times 
in  mid-season  it  will  be  necessary  to  work  early  and  late  to 
keep  pace  with  the  growth.  Two  inches  above  ground  with 
about  six  inches  below  (which  will  easily  be  obtained  if  the  roots 
have  been  earthed  up  as  before  directed)  will  be  a  good  average 
market  length. 

The  man  who  is  cutting  will  pick  up  the  heads  one  by  one 
as  he  cuts  them,  keeping  them  straight,  with  the  tops  all  one 
way,  until  he  gets  a  handful ;  he  will  then  lay  them  down  upon 
the  bed,  and  thus  he  will  proceed  until  the  whole  breadth  is  gone 
over.  When  the  cutter  has  got  a  little  in  advance,  a  man  must 
follow  him  with  a  basket  or  hamper  and  collect  all  the  cut  heads, 
keeping  them  straight,  with  the  crowns,  as  before,  all  one  way. 
They  must  then  be  taken  away  to  be  washed  and  tied  ready  for 
market.  Women  will  do  this  work  more  cheaply  than  men. 
There  must  be  a  shed  or  building  on  the  ground,  with  a  good 
supply  of  water.  The  best  method  of  washing  asparagus  is  to 
put  a  lot  at  a  time  into  a  large  tub  with  plenty  of  water,  and 
give  it  a  good  swilling  about — this  will  usually  clean  it.  It 
must  now  be  taken  out,  laid  upon  a  table,  and  sorted  into  two 
sizes.  All  the  small,  which  is  called  "  Prue,"  is  tied  in  bundles  by 
itself,  and  the  best,  which  shonld  be  about  the  thickness  of  a 
man's  little  finger,  tied  in  bundles  of  six  scores  in  each.  It  may 
be  tied  with  willow  withes,  or  with  good  matting,  or  rafiia,  or 
Cuba  bast.  Whatever  material  is  used  it  must  be  strong  enough 
to  bind  safely.    The  bundles  must  be  made  flat,  not  round. 
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They  should  be  about  seven  inches  wide  and  about  four  inches 
through,  or  larger  or  smaller,  according  to  the  size  of  the 
asparagus. 

The  usual  method  of  tying  was  to  first  tie  each  bundle  in  six 
small  bundles  of  one  score  each,  called  hands,  being  careful  to 
place  the  best  heads  on  the  outside  of  each  bundle ;  then  lay  two 
bundles  side  by  side  with  tying  material  under  them,  lay  two 
others  on  top,  and  one  other  on  each  side  right  and  left,  always 
keeping  the  best  side  outwards ;  now  bring  the  tying  material 
round,  draw  as  tight  as  possible  and  tie  fast,  and  the  result  is  the 
flat  bundle  before  described.  By  this  means  very  good  looking 
bundles  can  be  made.  It  is  quite  impossible  to  get  all  the 
heads  the  same  thickness,  hence  the  importance  of  keeping  the 
best  heads  outside,  as  there  is  no  cheating  in  making  the  same 
thing  look  its  best ;  and  the  difference  between  tying  carefully 
and  tying  anyhow  would  make  from  ten  to  twenty  per  cent, 
difference  in  the  selling  price. 

A  newer  and  more  expeditious  method  of  tying  than  the 
above  is  to  tie  the  whole  six  scores  at  once.  To  do  this  there 
must  be  two  small  pieces  of  thin  board  fixed  edgeways  upon  the 
table  for  the  purpose  of  holding  the  asparagus  in  position  while 
the  tie  is  passed  round  it.  The  boards  must  have  a  cut  in  them 
down  to  the  table  in  which  to  lay  the  tying  material,  and  willows 
would  be  best  to  use  now.  Two  ties  will  be  necessary  by  this  plan, 
as  otherwise  the  bundle  would  not  keep  fiat.  A  small  one  should 
be  laid  down  first  in  the  middle  of  the  fi*ame,  lengthwise  of  the 
bundle,  the  same  way  that  the  asparagus  lies,  then  place  across 
that,  and  in  the  cuts  before  mentioned,  the  withe  which  is  to  go 
round  the  bundle.  The  small  willow  should  now  be  bent,  and 
its  two  ends  brought  upwards,  forming  a  loop  below  the  tying 
willow.  The  six  scores  must  now  be  counted  and  laid  straight 
and  neat  in  the  £rame,  keeping  the  best  outside  as  far  as  possible, 
and  placing  about  half  on  each  side  of  the  two  ends  of  the  witbe 
which  now  sticks  up  through  the  bundle.  Now  bring  the  tying 
willow  round  between  the  two  ends  of  the  other  willow,  draw  t^ht, 
and  tie  fast,  still  keeping  the  bunch  in  the  frame ;  then  take  the 
two  ends,  press  the  bundle  fiat,  and  tie  them  round  the  top 
willow,  thus  holding  the  two  sides  of  the  bundle  together,  and 
keeping  it  fiat.  By  this  means  a  good  looking  bundle  can  be 
made,  and  much  more  quickly  than  by  tying  in  separate  scores ; 
but  it  is  quite  necessary  to  use  one  willow  to  go  through  tJie 
bunch,  or  the  latter  would  get  loose  and  would  not  keep  flat. 
Each  bundle  when  tied  should  have  the  bottom  end  trijnmed 
with  a  sharp  knife  to  take  off  any  ragged  or  uneven  ends. 

Fairly  good  asparagus  8  in.  long  would  weigh  3^  to  4  lb. 
to  the  bundle,  and  that  would  be  a  good  average  size  for  market. 
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I  have  heard  of  a  bnndle  (six  scores)  weighing  as  much  as  28  lb. ; 
bat  this  would  be  obtained  by  selecting  the  very  finest  heads, 
one  here  and  there,  placing  a  drain-pipe  over  each,  filling  the 
pipe  with  soil,  and  letting  the  asparagus  grow  through  it,  and 
then  cutting  it  about  two  feet  long.  Sixty  heads,  9  in.  long, 
have  been  known  to  be  cut  weighing  7^  lb. ;  the  very  best  out 
ofa  cutting  of  10,000. 

After  the  bundles  are  tied  and  finished  they  should  have  a 
good  swill  through  clean  water  before  packing  for  market. 

The  best  baskets  to  pack  in  would  be  common  bushel  flats 
with  lids,  these  would  each  hold  8  or  10  bundles ;  they  should 
be  placed  butts  to  end  of  basket,  and  crowns  towards  each 
other  in  the  middle.  The  flats  would  be  large  enough  to  take 
two  bundles  in  length,  with  a  little  long  green  grass  or  soft 
nettles  between  them  in  the  middle  to  prevent  the  crowns 
from  getting  injured. 

Covent  Garden,  London,  is  the  best  market  for  good 
asparagus.  The  price  per  bundle  will  vary  from  9d.,  or  even 
less,  to  3«.  9d,  or  more ;  but  in  a  plentiful  season  it  would  not 
be  safe  to  expect  it  to  average  more  than  about  Is.  3d.  "  Prue  " 
would  make  about  6d.  per  bundle.  The  produce  per  acre 
would  very  much  depend  upon  the  season  and  the  weather.  In 
some  seasons  cutting  will  begin  eai'ly  in  April ;  while  in  another 
year  there  will  be  very  little  before  May,  and  this  of  course 
would  make  all  the  difierence  in  the  number  of  heads,  which  in 
all  probability  would  be  somewhere  between  50,000  and 
150,000  per  acre. 

Cutting  in  all  cases  should  cease  by  June  21,  or,  better  still, 
by  June  15,  as  the  life  of  the  plants  depends  more  upon  this 
than  anything  else ;  as  it  is  a  strong,  vigorous  growth,  made 
after  cutting  is  done,  which  prepares  crowns  for  the  following 
season. 

II.  In  the  Garden. 

For  the  cultivation  of  asparagus  in  gardens  the  ground 
must  be  prepared  in  the  same  way  as  described  in  the  early 
part  of  this  article,  and  be  trenched  with  the  spade,  the  situa- 
tion being  open  and  warm. 

The  most  convenient  size  for  beds  is  three  rows  wide,  with 
the  rows  nine  inches  apart,  and  one  foot  from  plant  to  plant, 
and  any  length  that  may  be  desired. 

The  beds  may  be  planted  either  by  seeding  or  by  planting 
one-year  old  plants  in  the  manner  before  directed,  but  three  rows 
together  instead  of  one.  The  space  between  the  beds  should  be 
five  feet,  as  more  soil  will  be  required  to  earth  up  the  three 
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rows  than  the  one  as  described  in  field  cultare.  The  space 
between  the  beds  may  be  utilised  the  firat  two  years  by  growing 
onions,  potatoes,  lettuces,  or  almost  any  crop  that  does  not 
grow  tall. 

The  cultivation  as  to  cleaning,  etc.,  must  here  be  carried 
out  as  before  directed,  except  that,  as  horses  cannot  be  used,  the 
hoe  and  hand-weeding  must  do  all.  Earthing  up  at  the  end  of 
the  first  and  second  years  must  be  done  to  the  same  depth  as  in 
single  row  culture,  but  all  with  the  spade. 

The  beds  should  be  made  up  with  soil  quite  one  foot  wider 
than  the  outside  row,  or  otherwise  the  roots  and  crowns  will 
spread  and  come  through  the  side  of  the  bed.  The  manuring,  cut- 
ting, and  after  cultivation  must  all  be  done  in  the  same  way  as 
for  the  one  row  plan.  It  is  most  important  that  the  cultivator 
should  not  walk  upon  the  beds,  hence  the  reason  for  three  rows 
only,  as  that  width  can  easily  be  reached  half  from  each  side 
without  placing  the  foot  upon  the  bed.  If  beds  are  inclined  to 
get  hard  during  cutting  time  they  should  be  very  carefally  forked 
over.  Cutting  should  always  cease  by  the  third  week  in  June,  or 
by  the  middle,  if  asparagus  is  not  much  in  demand,  as  the  longer 
time  it  has  to  grow  the  better  it  will  be  the  next  season.  When 
beds  have  been  cut  a  number  of  years  and  show  signs  of  weak- 
ness, they  should  be  given  a  whole  year's  rest — not  cut  at  all. 
This  will  often  add  several  years  to  their  life. 

III.  In  the  Greenhouse. 

If  it  is  desired  to  have  a  supply  of  forced  asparagus  in 
the  winter  and  early  spring,  it  may  easily  be  obtained  if 
a  greenhouse  is  available  in  which  a  temperature  of  65**  F. 
can  be  maintained.  The  best  plan  is  to  place  good  fonr- 
year  old  roots  (which  have  never  been  cut  from)  close  together 
upon  three  inches  of  soil  on  a  well- drained  bottom.  Cover  with 
four  inches  of  fine  soil,  keep  a  bottom  and  air  temperature  of 
about  65°,  water  when  necessary,  Ifet  it  have  full  daylight,  and 
ventilate  regularly.  Be  careful  not  to  get  too  high  a  temperature, 
as  that  will  make  a  spindly  giowth ;  60°  to  65°  is  safe,  aud 
with  that  the  asparagus  should  be  fit  to  cut  in  about  six  weeks 
from  the  time  of  putting  in.  Roots  may  be  put  in  in  batches, 
say  every  fortnight  or  three  weeks,  and  a  supply  thus  kept  up 
imtil  the  outdoor  cuttings  come  in. 

Roots  grown  expressly  for  forcing,  in  the  way  directed  in 
the  single  row  plan  at  the  beginning  of  this  article,  only  not 
earthed  up^  might  be  used  the  fourth  or  fifth  year,  not  cut  from 
before  forcing. 

John  J.  T.  Norfolk. 

Wilburton,  Isle  of  Ely. 
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AGRICULTURAL  IMPLEMENTS  AT  THE 
PARIS  INTERNATIONAL  EXHIBITION, 
1900. 

Before  commencing  a  description  of  the  exhibits  in  Group  VII., 
Class  35,  which  was  confined  solely  to  agricultural  machinery, 
and  to  which  my  observation  was  particularly  directed,  some 
few  general  notes  on  the  Paris  International  Exhibition  as  a 
whole  would  no  doubt  be  of  interest.  Not  only  were  the  buildings 
situated  on  both  banks  of  the  Seine,  but  the  spaces  available  con- 
sisted of  two  rectangular  areas  on  the  south  side  with  two  irregular 
areas  on  the  north  side  immediately  opposite,  connected  by  bridges, 
together  with  a  strip  of  ground  on  either  side  of  the  river,  that 
on  the  south  side  being  occupied  by  the  representative  pavilions  of 
foreign  countries,  and  the  naval  and  military  exhibits,  whilst  that 
on  the  north  bank  was  occupied  by  a  representation  of  **  Old 
Paris,"  and  by  sections  devoted  to  horticulture  and  arboriculture. 

In  the  disposition  of  the  grounds  there  were  two  main 
avenues,  the  first  entered  from  the  Champs  Ely86es,  with  two 
magnificent  buildings  on  either  side,  called  respectively  the 
"  Grand  Palais  "  and  the  "  Petit  Palais."  The  former  contained 
international  modem  paintings,  sculptures,  and  other  works  of 
art,  and  the  latter  was  used  exclusively  for  ancient  French 
works  of  art.  Both  struqtures  are  happily  permanent,  and 
destined  to  survive  the  Exhibition.  A  handsome  new  bridge, 
the  "  Pont  Alexandre  III.,"  leads  to  the  buildings  on  the  south 
side  of  the  river  arranged  on  either  side  of  the  Esplanade  des 
Invalides,  in  which  were  exhibited  the  various  branches  of  art- 
decoration,  furniture,  &c. 

The  second  main  avenue  extended  from  the  Palais  du 
Trocadero,  crossing  the  Seine  by  the  Pont  d'Jena,  and 
extending  uiider  the  EiSel  Tower  through  the  centre  of  the 
Champ  de  Mars  to  the  Salle  des  Fetes.  On  either  side  of  this 
avenue  were  the  main  Exhibition  galleries :  on  the  east  metal- 
lurgy, mines  and  cloth  fabrics,  on  the  west  civil  engineering, 
transport  and  education,  while  the  main  cross  gallery  on  the 
north  was  occupied  by  the  Salle  des  Fetes,  and  agricultural  and 
electrical  machinery.  The  two  main  blocks  on  the  south  side 
of  the  river  were  connected  by  means  of  an  electric  railway 
running  in  one  direction  and  a  I'evolving  platform  moving  in  the 
other.  The  space  on  the  north  side  of  the  river  near  the  Trocadero 
was  occupied  by  the  colonial  exhibits  of  all  nations. 
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The  buildings  and  their  general  arrangement  were  all  that 
could  be  desired,  and  to  give  some  idea  of  their  magnitude  I  may 
say  that  the  area  above  described  covered  275  acres,  of  which  113 
were  roofed  over,  in  addition  to  which  there  was  an  area  of  about 
87  acres  at  Vincennes  devoted  to  railway  plant  and  sundry  colonial 
exhibits.     In  1889  the  total  area  roofed  over  was  71 '63  acres. 

The  position  allotted  to  agricultural  machinery  in  Group 
VII.,  Class  35,  could  hardly  have  been  a  better  one ;  and 
in  this  respect  the  section  possessed  a  decided  advantage  over 
previous  International  Exhibitions  held  in  Paris.  In  1878,  the 
British  Agricultural  Machinery  Section  was  in  an  Annexe  on 
the  Champ  de  Mars,  and  a  very  good  display  was  then 
made;  but  in  1889  the  British  manufacturers  to  a  large 
extent  refrained  from  exhibiting,  owing  to  difficulties  of  space 
and  to  the  position  of  the  class,  which  was  located  in  buildings 
along  the  left  bank  of  the  Seine.  This  year  agricultural 
machinery  was  placed  in  the  large  pavilion,  known  as  the  *'  Palais 
des  Machines  "  on  the  Champ  de  Mars,  and  the  spot  selected  was 
one  of  the  most  prominent  in  the  Exhibition.  The  plan  on 
page  654  of  the  Exhibition  buildings  on  the  Champ  de  Mars 
will  serve  to  show  the  position  allotted  to  Group  VII.  (agricul- 
ture) and  Group  X.  (food  products),  together  with  the  propor- 
tion of  space  occupied  by  British  exhibitors.  This  plan  is  repro- 
duced from  the  British  Official  Catalogue  by  the  courtesy  of  the 
Royal  Commission. 

In  the  centre  of  this  Pavilion,  which  had  been  standing  since 
the  previous  Exhibition  of  1889,  when  it  was  used  for  the  dis- 
play of  heavy  engines,  machine  tools,  etc.,  had  been  erected  one 
of  the  principal  buildings  of  the  recent  Exhibition,  viz.  the 
**  Salle  des  F^tes,"  an  ornate  and  imposing  structure  with  a  floor 
space  larger  than  the  entire  area  of  the  Albert  Hall  in  London, 
and  capable  of  accommodating  from  14,000  to  15,000  persons. 
Immediately  around  this  building  was  the  area  devoted  to  agri- 
cultural machinery,  and  it  constituted  a  very  large  and  important 
display. 

Naturally,  the  French  exhibit  occupied  most  of  the  space ; 
but  if  other  countries  were  somewhat  cramped,  it  was  with  a 
certain  feeling  of  relief  that  one  missed  the  ever  present 
duplicates  at  similar  exhibitions,  whilst  it  was  yet  possible,  in 
the  limited  space,  to  see  some  of  the  best  productions  of  the 
manufacturers  of  the  various  countries  represented.  In  some 
cases  the  restricted  space  available  may  have  borne  hardly  on 
exhibitors,  in  that  they  could  not  place  before  the  public 
an  adequate  representation  of  the  variety  of  their  manufactures ; 
but   whilst  admitting  this,  I  must  also  say — making  every 
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allowance  for  limited  space— that  the  selection  and  arrangement 
of  the  exhibits  made  by  some  of  the  English  mannfactnrers 
was  scarcely  such  as  to  do  them  justice. 

It  was  pleasing  to  me,  however,  as  one  of  the  Jurors  of  this 
Section,  to  find  that  the  English  exhibits,  though  not  so 
numerous  as  one  might  have  wished,  were  of  the  very  highest 
class ;  and  it  was  the  general  opinion  that  the  British  section 
still  maintained  its  foremost  position  amongst  the  countries 
exhibiting,  both  as  regards  the  design  and  workmanship  of  the 
several  engines  and  machines  exhibited.  Although  this  position 
was  maintained  by  Great  Britain,  I  c-ould  not  but  notice  in  coa- 
trasting  the  present  with  previous  International  Exhibitions 
the  very  marked  progress  and  improvement  in  the  quality  of  the 
exhibits  of  other  nations.  The  exhibits  of  French  machinery 
were  exceptionally  good,  though,  owing  doubtless  to  the  special 
requirements  of  French  agriculturists,  their  design  is  different 
from  that  usually  adopted  in  this  country.  The  show  of  French 
ploughs,  for  instance,  formed  a  most  important  exhibit.  There 
was  also  a  very  large  exhibit  of  portable  engines,  threshing 
machines,  grist  mills  and  cider  and  wine  presses. 

In  describing  the  various  agricultural  implements  that  were 
on  view,  I  propose  for  the  sake  of  convenience  to  take  first  those 
of  the  English-speaking  communities.  Great  Britain,  Canada,  and 
the  United  States,  and  then  those  of  France  and  the  other  Euro- 
pean countries. 

GREAT  BRITAIN. 

Agricultural  Engines. 

Agricultural  engines  were  exhibited  by  such  well-known 
firms  as  Messrs  Clayton  &  Shuttleworth,  of  Lincoln ;  Messrs. 
John  Fowler  &  Co.,  Ltd.,  of  Leeds  ;  Messrs.  R.  Garrett  &  Sons, 
Ltd.,  of  Leiston,  Suffolk ;  Messrs.  Marshall,  Sons  &  Co.,  Ltd.,  of 
Gainsborough;  Messrs.  Ransomes,  Sims  &  Jefferies,  Ltd.,  of 
Ipswich ;  and  Messrs.  Ruston  &  Proctor,  Ltd.,  of  Lincoln. 

Messrs.  Clayton  &  Shuttleworth  exhibited  a  portable  steam 
road  roller  and  traction  engine  combined,  which  is  provided 
with  two  travelling  speeds,  compensating  gear,  winding  drum 
and  wire  rope.  It  is  a  very  serviceable  machine,  and  the 
arrangements  for  removing  the  front  roller  and  replacing  it  by 
its  fore  carriage  are  very  simple.  There  was  also  a  well-finished 
portable  steam  engine,  with  adjustable  expansion  gear,  the 
fire-box  being  specially  large  for  burning  either  coal  or  wood. 
In  conjunction  with  this  engine  was  exhibited  one  of  the 
firm's  standard  threshing  machines. 
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Messrs.  Fowler  &  Co.  exhibited  a  single-cylinder  steam 
'ploughing  engine,  fitted  with  two  steel  winding  drums  for 
working  on  the  single  engine  system,  and  a  single-furrow  vine 
plough  for  working  with  the  engine ;  also  a  compound  road 
locomotive  fitted  with  patent  spring  gear.  Messrs.  Garrett  & 
Sons  showed  a'  portable  steam  engine  and  threshing  machine, 
with  a  straw  chopping  and  bruising  apparatus  to  be  used 
in  conjunction  with  the  threshing  machine.  They  also  showed 
one  of  their  clover  huUers,  similar  to  those  exhibited  at  the 
Royal  Agricultural  Society's  Shows,  as  well  as  examples  of 
their  patent  reversible  threshing  machine  beaters,  and  their 
corrugated  fire-boxes  for  portable  or  traction  engines. 

Messrs.  Marshall  &  Co.  certainly  made  the  best  of  the 
space  at  their  disposal,  and  had  a  most  excellent  exhibit  of 
no  fewer  than  six  engines  of  varying  sizes,  from  a  five-horse 
power  portable  engine  to  a  10-ton  agricultural  combined  road 
roller,  besides  one  of  their  standard  threshing  machines. 

The  exhibit  of  Messrs.  Ransomes,  Sims,  &  Jefleries  con- 
sisted of  an  eight  horse-power  single  cylinder  portable  steam 
engine,  fitted  with  Head  and  Schemioth's  patent  apparatus  for 
burning  straw  ;  a  double-blast  threshing  machine,  with  rotary 
com  screens  and  accessories  ,•  three  horse  ploughs,  and  one  of 
their  13-tined  cultivators. 

A  portable  engine  and  large-sized  threshing  machine,  to- 
gether with  a  single  cylinder  traction  engine,  constituted  the 
exhibit  of  Messrs.  Ruston  &  Proctor, 

Harvesting  Machinery. 

Amongst  those  who  exhibited  reaping  and  mowing  machines 
may  be  mentioned  Messrs.  Harrison,  McGregor,  &  Co.  Ltd., 
of  Leigh,  Lancashire;  Messrs.  R.  Homsby  &  Sons,  Ltd.,  of 
Grantham ;  and  Messrs.  Samuelson  &  Co.,  Ltd.,  of  Banbury. 
Messrs.  Massey,  Harris,  &  Co.  also  exhibited ;  but  as  their 
main  exhibit  was  in  the  Canadian  section  at  Yincennes,  they 
are  described  with  the  exhibits  of  that  section  (see  p.  660). 

Of  the  English-made  machines  Messrs.  Harrison,  McGregor 
presented  the  largest  and  most  important  exhibit.  Their 
machines,  both  in  design  and  workmanship,  were  of  first-rate 
quality,  and  one  had  the  advantage  of  seeing  them  shown  in 
the  state  in  which  they  are  actually  sold  and  used  on  the  farm, 
i.e.  without  superfluous  decoration  and  plating.  The  exhibit 
consisted  of  mowers,  self-rake  side  delivery  reapers  and 
binders,  together  with  some  corn-grinding  mills  and  a  chaff- 
cutter.  Special  attention  may  be  called  to  their  low  elevator 
binder,  which  has  several   modifications  in   points   of  detail. 
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resulting  in  the  production  of  a  very  workmanlike  looking, 
machine.  Its  balance  has  been  carefully  adjusted  ;  the  driver's 
seat  has  been  placed  at  a  low  level  behind  the  machine,  so  that 
the  working  parts  are  well  in  front  of  him ;  and  all  the  con- 
trolling levers  are  arranged  conveniently  to  his  hand.  For- 
tunately this  excellent  collection  occupied  a  prominent  position 
in  the  building. 

The  exhibit  in  the  Agricultural  Section  of  Messrs.  Homsby 
and  Sons  was  somewhat  meagre.  It  consisted  of  a  Hornsby 
patent  sheaf-binding  harvester  of  the  pattern  tried  at  the 
Chester  Meeting  of  1893,  when  it  received  the  Society's  First 
Prize  in  open  competition ;  one  Homsby  mower,  and  two  straw 
trussers  for  use  in  conjunction  with  a  threshing  machine :  all 
of  excellent  workmansMp  and  design,  but  hardly  representative 
of  the  variety  of  machines  manufiactured  at  the  well-known 
Grantham  works. 

It  is  a  matter  for  regret  that  this  firm  did  not,  even  in  the 
limited  space  available,  make  a  better  show  in  this  class.  Their 
oil  engines,  one  of  which  was  exhibited  in  another  class,  appear 
to  be  appreciated  in  France,  several  of  the  French  self-con- 
tained engines  and  threshers,  hereinafter  described,  being 
worked  by  a  five  horse-power  Homsby-Akroyd  oil  engine. 

Messrs.  Samuelson  &  C!o.  showed  one-  and  two-horse 
mowing  machines,  with  the  necessary  attachments  for  reaping, 
alpo  self-raking  side  delivery  reapers,  and  self-binding 
harvesters. 

Chaff-Cutters,  Mili^,  Slicers,  &o. 

These  were  represented  by  such  firms  as  Messrs.  Bamford 
&  Sons  of  Uttoxeter  ;  Messrs.  E.  H.  Bentall  &  Co.,  of  Heybridge, 
Essex ;  Messrs.  John  Crowley  &  Co.,  of  Sheffield ;  Messrs. 
W.  N.  Nicholson  &  Sons,  Ltd.,  of  Newark-on-Trent ;  and 
Messrs.  Richmond  &  Chandler,  Ltd.,  of  Manchester.  In  this 
department  the  superiority  of  the  English  exhibits  over  those 
of  other  countries  was  very  marked. 

Messrs.  Bamford  &  Sons  had  a  very  useful  exhibit  of  chaff- 
cutters  and  grist  mills,  the  latter  with  their  reversible  steel 
grinding  plates,  together  with  their  mowing  machines.  Messrs. 
Bentall  &  Co.  exhibited  turnip  slicers,  pulpers,  chaff-cutters, 
and  grist  mills,  driven  by  hand  or  mechanical  power. 

Messrs.  Crowley  &  Co.'s  exhibit  consisted  solely  of  five 
chaff-cutt«rs  of  various  sizes,  all  of  excellent  design,  with  hinged 
cover  for  the  cutting  wheels,  and  with  safety  feed-guards. 
They  also  had  adjustments  for  cutting  two  different  lengths  of 
straw.     These  machines  have  not  only  competed  successfully  in 
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competitive  trials  in  Paris,  but  several  of  the  larger  machines 
are  in  use  there. 

Messrs.  Nicholson  &  Sons  showed  their  horse  rakes  and 
com  mills,  which  compared  very  favourably  with  other 
machines  of  the  kind.  Messrs.  Eichmond  &  Chandler's  display 
of  chaff-cutters,  corn-crushers  and  mowing  machines  was 
quite  up  to  their  excellent  standard. 

.    Other  Exhibits. 

In  horse-ploughs  Great  Britain  made  a  very  poor  show,  mainly 
owing  to  want  of  space.  The  principal  exhibitors  were  Messrs 
John  Fowler  &  Co.,  Ltd.,  of  Leeds;  Messrs.  James  &  Frederick 
Howard,  of  Bedford ;  and  Messrs.  Ransomes,  Sims  &  Jefferies, 
Ltd.,  of  Ipswich. 

Messrs.  Fowler  &  Co.  exhibited  one  large  set  of  steam  plough- 
ing tackle.  The  Messrs.  Howard  and  Messrs.  Ransomes  showed 
a  couple  of  ploughs  each ;  but  Messrs.  Howards'  main  exhibit 
was  a  hay  and  straw  press  for  pressing  and  tying  in  bundles 
direct  from  the  threshing  machine  or  rick,  the  apparatus  being 
similar  to  that  shown  at  the  York  Meeting  of  this  year,  in 
which  dividing  boards  were  dispensed  with  and  automatic 
threading  was  adopted.  The  other  exhibits  of  this  firm  included 
some  light  contractors'  railway  plant  and  a  couple  of  harrows, 
the  whole  collection  in  no  way  doing  justice  to  the  firm's  general 
output  at  home. 

In  view  of  the  totally  inadequate  representation  of  British 
ploughs  at  the  Exhibition,  whether  as  regards  the  different 
varieties  or  the  numbers  of  these  implements  produced  by  British 
manufacturers,  I  purposely  refrain  from  attempting  any  special 
notice  of  those  sent,  since  to  do  so  would  serve  no  useful  pur- 
pose, and  might  very  possibly  mislead. 

For  com  and  seed  drills,  a  distinct  preference  was  shown  by 
the  Continental  Jurors  for  the  spoon  system  of  distribution,  which 
was  represented  by  Messrs.  James  Smyth  &  Sons,  Ltd.,  of  Peasen- 
hall,  Suffolk. 

CANADA. 

The  Canadian  Implement  Manufacturers  were,  owing  to 
lack  of  space  on  the  Champ  de  Mars,  obliged  to  erect  a  special 
building  in  the  Annexe  to  the  Exhibition  at  Vincennes,  which 
is  an  outlying  suburb  about  5^  miles  from  the  centre  of 
Paris.  The  Canadian  agricultural  machinery  was  not,  there- 
fore, BO  accessible  as  could  have  been  desired;  nevertheless  the 
excellence  of  the  exhibit  well  repaid  a  visit.     In  fact,  it  is 
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perhaps  hardly  too  mach  to  say  that  no  exhibit  showed  so  strik- 
ing an  advance  during  the  past  ten  or  fifteen  years  as  that  of 
Canada,  and  could  it  have  been  located  within  the  Exhibition 
proper  it  would  have  held  its  own  with  that  of  any  other  country. 
The  machinery  is  thoroughly  up  to  date,  and  of  the  very  highest 
finish.  The  display  was  larger  and  more  completely  representa- 
tive than  any  made  by  Canada  at  previous  Paris  Exhibitions, 
and  the  progressive  spirit  of  the  Canadian  manufactnrera  is 
worthy  of  every  praise.  Harvesting  machinery,  ploughs,  spring- 
tine  cultivators,  seed  drills,  haymakers,  etc.,  were  exhibited  in 
as  nearly  a  state  of  perfection  as  possible  by  such  firms  as 
The  Cockshutt  Plow  Co,  of  Brantford,  Ontario ;  Messrs.  Massey 
Harris  &  Co.,  Ltd.,  of  Toronto ;  Messrs.  David  Maxwell  &  Sons,  of 
St.  Mary's,  Ontario  ;  The  Noxon  Co.,  Ltd.,  of  IngersoU,  Ontario ; 
and  The  Verity  Plow  Co.,  Ltd.,  of  Brantford,  Ontario. 

The  Cockshutt  Plow  Co.  had  one  of  the  very  best  exhibits 
of  ploughs  in  the  Exhibition,  their  design  coinciding  more  with 
our  own  modern  practice  than  that  of  any  other  nation.  Messrs. 
Massey  Harris  &  Co.  exhibited  their  well-known  mowers,  reapers 
and  binders  with  all  latest  improvements,  hayrakes  and  spring- 
tine  cultivators,  this  exhibit  with  that  in  the  main  building  forming 
one  of  the  best  displays  of  harvesting  machinery.  Messrs.  David 
Maxwell  &  Sons  exhibited  a  mowing  machine,  a  binding  har- 
vester, a  side-delivery  reaper,  a  hay  rake  and  tedder,  and  two 
scufiiers.  The  Noxon  Co.  had  a  large  general  exhibit,  consisting 
of  mowing  and  reaping  machines,  seed  drills,  cultivators,  springs 
tine  and  chain  harrows,  disc  harrows  and  petroleum  engine,  all 
of  excellent  design  and  workmanship.  The  Verity  Plow  Co. 
exhibited  some  well-designed  and  highly  finished  plonghs  for 
different  purposes,  and  a  couple  of  expanding  scufflers. 

Other  exhibits  in  this  section,  though  not  so  large,  also  bore 
evidence  of  the  progress  made  by  Canadian  manufacturers. 

Awards  to  British  Exhibitors. 

In  the  OfiScial  Catalogue  and  award  lists,  Canadian  manu* 
factures  are  grouped  with  those  of  the  United  Kingdom.  In 
giving  the  awards  for  agricultural  machinery,  I  follow  the  same 
plan  by  including  the  Canadian  manufacturers  under  the  general 
heading  of  **  British  Exhibitors" ;  but  for  greater  convenience  I 
have  distinguished  between  the  Canadian  awards  and  those  of 
the  United  Kingdom  by  placing  them  in  separate  paragraphs. 

The  regulations  provided  that  the  awards  should  take  the 
form  of  diplomas,  signed  by  the  Minister  of  Commerce  and  the 
Commissaire-G6n6ral  of  the  Exhibition.  They  consist  of  Grand 
Prix,  Gold  Medal,  Silver  Medal,  Bronze  Medal,  and  Honourable 
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Mention  Diplomas.  In  Group  VII.,  Class  35,  five  Grand  Prix 
Diplomas  were  awarded  to  exHibitors  from  the  United  Kingdom  : 
viz.  to  Messrs.  Clayton  &  Shuttleworth,  of  Lincoln;  Messrs. 
John  Fowler  &  Co.,  Ltd.,  of  Leeds ;  Messrs.  Marshall,  Sons  & 
Co.,  Ltd.,  of  Gainsborough  ;  Messrs.  Ransomes,  Sims  &  Jefferies, 
Ltd.,  of  Ipswich;  and  Messrs.  Rnston,  Proctor  &  Co.,  Ltd.,  of 
Lincoln.  The  Gold  Medal  Diploma  was  awarded  to  fourteen 
exhibitors,  viz.  to  Messrs.  Bamford  &  Sons,  of  Uttoxeter ;  Messrs. 
E.  H.  Bentall  &  Co.,  of  Heybridge  j  Messrs.  Robert  Boby,  Ltd., 
of  Bury  St.  Edmunds ;  Messrs.  John  Crowley  &  Co.,  Ltd.,  of 
Sheffield ;  Messrs.  Richard  Garrett  &  Sons,  Ltd.,  of  Leiston ; 
Messrs.  Harrison,  McGregor  &  Co.,  Ltd.,  of  Leigh ;  Messrs.  R. 
Homsby  &  Sons,  Ltd.,  of  Grantham ;  Messrs.  James  &  Frederick 
Howard,  of  Bedford  ;  Messrs.  Musgrave  &  Co.,  Ltd.,  of  Belfast ; 
Messrs.  W.  N.  Nicholson  &  Sons,  Ltd.,  of  Newark-on-Trent ; 
Messrs.  Penney  &  Co.,  Ltd.,  of  Lincoln;  Messrs.  Richmond  & 
Chandler,  Ltd.,  of  Manchester  ;  Messrs.  Samuelson  &  Co.,  Ltd  , 
of  Banbury ;  and  Messrs.  James  Smyth  &  Sons,  Ltd.,  of  Peasen- 
hall.  Five  Silver  Medal  Diplomas  were  awarded :  viz.  to  Mr.  A.  C. 
Bamlett,  of  Thirsk ;  Messrs.  Barford  &  Perkins,  of  Peterborough ; 
Messrs.  Blackstone  &  Co.,  Ltd.,  of  Stamford ;  Messrs.  Philip 
Pierce  &  Co.,  of  Wexford;  and  Messrs.  Sargeant  &  Co.,  Ltd., 
of  Northampton. 

Canada  secured  one  Grand  Prix,  five  Gold  Medal  and  six 
Silver  Medal  Diplomas.  The  Grand  Prix  was  gained  by 
Messrs.  Massey,  Harris  &  Co.,  Ltd.,  of  Toronto.  The  Gold 
Medal  Diplomas  were  won  by  the  following  Ontario  firms :  The 
Cockshutt  Plow  Co.,  Ltd.,  of  Brantford;  The  J.  W.  Mann 
Manufacturiug  Co.,  Ltd.,  of  Brockville  ;  Messrs.  David  Maxwell 
&  Sons,  of  St.  Mary's  ;  The  Noxon  Co.,  Ltd.,  of  Ingersoll ;  and 
The  Verity  Plow  Co.,  Ltd.,  of  Brantford.  The  Silver  Medal  was 
awarded  to  The  Coulthard  Scott  Co.,  of  Oshawa,  Ltd. ;  J.  Fleurys 
Sons,  of  Aurora ;  Mr.  William  A.  Gerolomy,  of  Tara ;  The 
Ontario  Wind  Engine  and  Pump  Co.,  of  Brantford  ;  The  Peter 
Hamilton  Manufacturing  Co.,  of  Peterborough ;  and  Messrs. 
S.  Vessot  et  Cie.,  of  Joliette,  Quebec — all  except  the  last  named 
belonging  to  the  Province  of  Ontario. 

THE   UNITED   STATES. 

The  United  States  Implement  Department  was  located  in 
an  Annexe  at  the  end  of  the  Agricultural  Machinery  Court. 
The  scope  of  the  exhibit  was  disappointing,  in  that  it  was  one 
exclusively  of  mowing  and  reaping  machines,  horse  rakes 
and  ploughs,  no  engines  or  threshing  machines,  and  very  few 
miscellaneous  implements  being  shown.      The   mowing   and 
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reaping  machines  formed  in  themselTes  a  most  comprehensiTe 
exhibit,  and  the  following  firms  w6re  represented : — 

Adbiancb,  Platt  &  Co.,  Poughkeepeie,  New  York. 
AuLTMAiir,  MiLLEB  &  Co.,  Akron,  Clhio. 
Deebutg  Habyebteb  Co.,  Chicago. 
JoHjrsTOBT  Habyebteb  Co.,  Batavia,  New  York. 
McCoBMicK  Habvestiwo  Machine  Co.,  Chicago. 
MiLWATTKHB  Habvestbb  Co.,  Milwaukee,  Wisconsin, 
GsBOBiTB,  D.  M.  &  Co.,  Auburn,  New  York. 
Plano  Mawupaotubino  Co.,  Chicago. 
Wakdbs,  Bushnell  &  Glesskeb  Co.,  Chicago. 
Walteb  a.  Wood  Mowinq  and  KsAPiNe  Machinb  Co.,  Hoowck 
Falls,  New  York. 

Some  of  the  machines  exhibited  by  these  firms  were 
prepared  in  trnly  '*  Exhibition  style,"  the  lavish  use  of  fancy 
polished  woods  and  ornamental  plating  demanding  a  consider- 
able exercise  of  the  imagination  as  to  what  the  real  workaday 
machine  would  look  like.  I  do  not  suggest  that  in  design  and 
mechanical  workmanship  the  machines  sold  in  the  market 
differed  from  those  exhibited ;  but  surely  the  presentation  to 
the  eye  of  the  machine  itself  as  actually  used  is  of  far  more 
interest  than  of  one  which  can  only  be  looked  upon  as  an 
Exhibition  model. 

In  the  whole  exhibition  of  harvesting  machinery  there  was 
little  of  real  novelty,  the  machines  being  identical  in  general 
design  with  that  with  which  the  public  have  now  for  some  years 
been  familiar.  That  the  design  of  these  machines  should  have 
become  almost  stereotyped  is  not  to  be  wondered  at  when  one 
is  credibly  informed  that  the  daily  output  of  some  of  the  larger 
makers  reaches  the  enormous  figure  of  from  1,200  to  1 ,300,  which, 
however,  includes  rakes  and  seed  drills.  In  this  connection  I  am 
also  informed  that  a  remarkable  development  has  taken  place 
in  recent  years  in  the  manufacture  of  maize  or  Indian-corn 
harvesters.  Maize  being  the  principal  cereal  of  the  United 
States,  the  production  of  harvesters  capable  of  expeditiously 
reaping  this  somewhat  unwieldy  crop  assumes  considerable 
importance.  Last  year,  in  1899,  the  total  acreage  under 
maize  in  the  United  States  was  not  less  than  82,108,587. 
As  the  combined  total  acreage  of  the  wheat,  barley,  oats,  rye, 
and  buckwheat  crops  in  the  same  year  was  not  more  than 
76,141,581,  the  excess  of  last  year's  maize  acreage  over  that 
of  all  other  cereals  in  the  United  States  was  5,967,006.  More- 
over, there  was  an  increase  in  the  maize  acreage  of  1899  of 
4,386,806  over  that  of  the  previous  year,  1898.  As  showing 
how  the  use  of  maize  harvesting  machinery  has  developed 
during  recent  years,  I    was  informed  by  one  exhibitor  that 
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whereas  in  1805  they  only  sold  three  maize  huskers  and 
shellers,  in  1899  they  sold  as  many  as  4,000.  Of  ordinary 
maize  harvesters,  the  same  firm  state  they  sold  20,000  in  1899 
as  against  one  in  1889.  Maize  not  being  a  British  cereal,  the 
manufacture  of  maize  machinery  has  no  direct  interest  for  this 
country.  At  the  same  time  it  may  be  pointed  out  that  the  in- 
creased importation  of  this  cereal  into  Great  Britain  during 
recent  years  corresponds  with  the  increased  acreage  of  the  crop 
in  the  United  States. 

At  the  Paris  Exhibition  of  1889,  an  exhibit  by  the  Walter 
A,  Wood  Co.  of  a  harvester  binding  with  straw  attracted  con- 
siderable attention,  and  seemed  full  of  promise.  Nothing 
appears  to  have  come  of  it,  however ;  and  it  was  a  little  disap- 
pointing in  the  present  year  to  notice  that  no  further  attempts 
have  been  made  in  the  same  direction. 

The  two  largest  and  most  attractive  exhibits  were  those  of 
the  McCormick  Harvester  Co.  and  the  Deering  Harvester  Co. 
The  former  not  only  had  a  very  extensive  and  elaborate  exhibit 
in  the  United  States  Annexe,  but  a  still  larger  one  in  a  building 
which  they  constructed  specially  at  Vincennes.  Here  the  several 
machines  could  be  seen  in  motion.  Amongst  them  v^ere  some 
interesting  specimens  of  Messrs.  McCormick's  earliest  machines, 
and  for  tibe  enlightenment  of  those  desirous  of  following  the 
growth  and  development  of  the  Company  an  exhibition  of 
lantern  slides  was  arranged  illustrating  the  several  stages  of 
the  McCormick  harvester  and  its  application  in  various  parts 
of  the  world. 

One  novelty  in  the  exhibit  at  Vincennes  was  a  harvester 
worked  by  an  oil  motor.  At  the  time  of  my  inspection  it  had 
only  just  arrived  from  America,  and  it  could  scarcely  be  con- 
sidered in  working  order.  The  possible  demand  for  a  harvesting 
machine  capable  of  being  worked  by  mechanical  power  was 
recognised  by  the  late  Mr.  Thomas  Aveling,  who  at  the  Royal 
Agricultural  Society's  Birmingham  Meeting  of  1876  exhibited 
a  reaping  machine,  suspended  as  it  were  from  the  jib  end  of  a 
traction  crane.  In  that  form  the  machine  was  only  of  service 
where  a  traction  engine  was  already  available.  For  the  ordinary 
farmer,  who  had  no  use  for  a  traction  engine,  it  was  perfectly 
impracticable,  as  the  cost  of  the  engine  would  have  been  a 
prohibitive  item. 

The  conditions  which  led  Mr.  Aveling  in  1876  to  turn  his 
attention  to  a  mechanically  driven  harvester  are  now  in  this 
country  very  much  accentuated.  The  difficulty  occasioned  by 
the  scarcity  of  agricultural  labour  is  more  acute,  and  conse- 
quently a  machine  capable  of  efficiently  dealing  with  the  harvest 
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and  at  the  same  time  of  reducing  the  amount  of  manual  labour 
should  meet  with  a  ready  demand.  It  is  only  requisite  that  the 
motor  and  its  combination  with  the  harvester  should  be  of  such 
simple  form  that  they  should  not  require  any  more  technical 
skill  than  that  possessed  by  an  operator  of  the  present  binder. 
The  early  binders  were  considered  by  many  as  much  too  com- 
plicated to  be  of  practical  use  to  the  farmer ;  but  by  the  simplifi- 
cation of  the  machine  and  a  little  levelling  up  of  the  agriculturist 
— easily  accomplished  when  he  realised  the  advantages  to  be 
obtained — the  difficulty  soon  disappeared.  The  time  is  probably 
not  very  far  distant  when  we  shall  similarly  see  motor  binders 
largely  used. 

Although  in  this  country  we  have  not  the  immense  corn- 
growing  districts  of  other  countries,  we  may  claim,  without 
exciting  envy,  perhaps  the  most  fickle  climate  in  which  to 
gather  our  harvest.  The  economy,  therefore,  of  an  efficient 
machine  which  could  remain  at  work  during  the  whole  of  a 
summer's  day  without  the  necessity  of  fresh  relays  of  horses  is 
very  apparent,  whilst  the  horses  thus  set  free  would  be  at 
liberty  to  carry  the  earlier  cut  crops  as  they  became  ready  for 
the  stack  or  the  threshing  machine.  I  fully  expect  to  see  such 
a  machine  as  I  have  indicated  in  the  near  future,  although  I 
scarcely  consider  that  the  American  self-moving  harvester  at 
the  Paris  Exhibition  is  as  yet  sufficiently  developed  for  practical 
purposes. 

The  other  McCormick  machines  exhibited  need  not  be 
described  in  detail  here,  as  their  design  is  well-known  to 
readers  of  the  Journal.  There  is,  however,  one  apparently 
small  detail  which  was  interesting,  and  that  is  a  novel  form  of 
pitch  chain.  Instead  of  the  links  in  this  chain  being  made  of 
malleable  cast  iron,  they  are  now  stamped  out  of  a  flat  ribbon 
of  steel,  the  portions  of  which  are  bent  into  the  desired  shape. 
The  new  chain  is  exceedingly  light  in  weight,  and  should  be 
stronger  and  more  uniform  than  the  malleable  cast  chain.  Some 
interesting  models  were  exhibited,  showing  the  several  stages  of 
the  McCormick  harvester  from  its  invention  to  the  present 
time. 

The  Deering  Co.  exhibited  mowing  machines,  reapers, 
bindera,  a  motor  binder  and  a  horse-rake,  all  of  excellent 
design  and  finish.  One  special  feature  of  these  machines  is  the 
almost  universal  application  of  roller  bearings  to  the  several 
parts  and  of  ball  bearings  at  the  ends  of  shafts  where  there  is 
any  tendency  to  lateral  thrust.  Their  use  no  doubt  very  materi- 
ally reduces  the  friction  in  the  working  parts ;  but  of  course 
they  require  attention,  and  in  consequence  they  have  not  been  so 
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universally  adopted  by  other  makers.  The  motor  binder,  as  far 
as  I  could  ascertaiu,  had  as  yet  received  no  general  application, 
and  the  remarks  made  with  regard  to  the  McCormick  motor 
harvester  apply  equally  here.  The  Deering  Co.  had  also  an 
important  exhibit  of  manilla  binding  string,  of  which  they  are 
large  manufacturers.  Indeed,  they  claim  to  be  not  only  the 
originators  of  this  particular  string,  but  also  to  manufacture  one- 
third  of  the  entire  output  of  the  twine  used  for  binding  purposes. 
In  the  Agricultural  Section,  in  the  main  building,  was  a 
most  interesting  exhibit  of  some  hundred  models  and  illustra- 
tions made  for  the  Exhibition  by  the  Deering  Co.  at  the 
request  of  the  United  States  Commissioner.  The  models  were 
ingeniously  arranged  so  that  they  could  be  set  in  motion 
by  the  visitor.  They  were  illustrative  of  the  various  develop- 
ments by  different  inventors  of  the  reaping  machine,  and 
commenced  with  the  original  implement  of  the  Gauls,  con- 
sisting of  a  low  cart,  or  box  on  wheels,  armed  with  prongs 
which  engaged  the  ears  of  com.  The  cart  was  pushed  by  an  ox 
into  the  crop ;  the  ears  of  corn,  caught  by  the  prongs,  were 
decapitated  with  a  sickle  by  hand  and  were  delivered  into  the 
cart.  In  1806  the  Gladstone  reaper  was  produced,  the  model  of 
which  at  once  illustrates  many  of  the  salient  points  of  the  present 
machines,  though  the  real  prototype  of  the  present  machines 
may  fairly  be  stated  to  have  originated  in  the  machine  invented 
by  the  Revd.  Patrick  Bell  of  Scotland  in  1827.  The  remaining 
models  illustrated  the  several  stages  through  which  reaping 
machinery  has  passed,  including  mowers  and  reapers,  side- 
delivery  reapers,  wire  binders,  string  binders,  and  the  later 
developments  of  the  maize  harvester  and  binder. 

The  Adriance  Company  exhibited  the  latest  example  of  their 
low  delivery  reaper.  This  machine  was  first  shown  in 
England  at  this  Society's  Meeting  at  Doncaster  in  1891,  when 
it  was  tried  under  exceptionally  severe  conditions  in  a  green 
crop,  and  received  the  Society's  Silver  Medal.  Those  who 
witnessed  the  trial  were  much  impressed  with  the  accuracy 
with  which  it  worked,  and  with  the  great  advantage  gained  by 
dispensing  with  elevator  aprons,  and  with  the  necessity  of  raising 
all  the  com  on  to  a  high  binding  platform,  thus  materially 
reducing  the  working  parts  and  draught  of  the  machine.  Not- 
withstanding these  advantages,  however,  this  reaper  does  not 
seem  to  have  made  its  way  in  this  country. 

The  Osborne  Co.,  who  have  been  associated  with  some  of  the 
early  developments  of  harvesters,  had  an  excellent  exhibit  of 
mowers,  and  a  side-delivery  reaper  and  binder,  together  with  hay- 
tedder,  horse-rake,  spring  harrow,  disc  harrow  and  cultivators. 

VOL.  XI.  T.  S. — 44.  Y  Y 
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These  formed  one  of  the  most  comprehensive  exhibits  in  the 
section,  and  were  all  of  high  merit.  The  Milwaukee 
Harvester  Co.  and  the  Johnstone  Harvester  Co.  each  made  a 
good  exhibit  of  their  respective  manufactnres,  and  the  Walter 
A.  Wood  Co.  also  exhibited  their  well-known  machines.  The 
Piano  Manufacturing  Co.  showed  a  reaper,  which  has  been 
exhibited  in  this  country,  and  in  which  the  binder  is  actuated 
by  a  lever  action  instead  of  through  gearing.  It  is  claimed  to 
be  a  ''wonderful  improvement  over  cumbersome  cog-wheels/' 
though  it  has  not  yet  overtaken  machines  of  this  type. 

The  principal  plough  exhibits  were  those  made  by  the 
Syracuse  Chilled  Plow  Co.  and  Messrs.  Deere  &  Co.,  both  of 
whom  showed  disc  ploughs  for  which  special  advantages  are 
claimed.  The  discs  are  placed  on  a  horizontal  axis,  very  much 
after  the  fashion  of  a  ring  roller,  except  that  the  discs  are 
rigidly  keyed  on  to  the  shaft  at  some  distance  apart  from  each 
other.  The  shaft  is  hinged  at  its  centre,  and,  with  the  shaft  in  a 
straight  line,  the  discs  pass  lightly  over  the  ground  as  a  disc 
harrow ;  but  by  advancing  the  outer  ends  of  the  shaft.,  thus 
placing  the  discs  at  an  angle  to  the  direction  of  the  travel,  they 
enter  more  deeply  into  the  ground,  and  the  desired  depth  of 
cultivation  can  thus  be  obtained.  There  was  also  an  exhibit  of 
Oliver  steel  ploughs,  as  frequently  seen  at  the  Society's  shows. 


FRANCE. 

France,  like  other  countries,  has  shared  in  the  universal 
progress  which  agriculture  has  made  during  the  present  century, 
but  it  is  only  during  the  last  twenty  years  that  the  manufectnre 
of  agricultural  implements  has  become  successfully  established 
as  a  French  industry.  The  following  Table,  extracted  from  the 
French  official  catalogue,  shows  the  number  of  agricultural 
implements  annually  imported  into,  and  exported  from,  France 
for  the  years  1889-98  :— 

Table  I. — Frencli  Imports  and  Exports  of  AgricuUv/ral  ImplemenU% 


Year 

No.  of  Implcmeuts  Imported 

No.  of  Implcmeuts  Exported 

1889 

2.679,299 

2,064,366 

1890 

3,004,431 

8,466,106 

1891 

4,330,328 

3.393,228 

1892 

4.774,296 

3,062.466 

1893 

4,446.963 

2,699,142 

1804 

3,698.113 

3,116,568 

1896 

6.411,263 

3,066,435 

1896 

6,693,210 

2.988.029 

1897 

8,098.921 

3,248,170 

1898 

12,618,150 

4,004,695 
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Tt  will  be  seen  from  this  Table  that  there  has  been  a  large 
increase  in  the  number  of  agricultural  implements  imported 
into  France  during  the  last  two  years  for  which  figures  are 
available,  and  that  since  1894  the  number  of  such  imports  has 
more  than  doubled.  On  the  other  hand  the  number  of  exports 
from  France  has  remained  almost  stationary,  with  the  exception 
of  a  notable  increase  during  the  year  1898. 

The  following  Table,  taken  from  the  French  census  of  1896, 
wiU  give  some  idea  of  the  extent  of  French  agricultural  imple- 
ment works  and  other  factories  connected  with  French  rural 
industries : — 

Tablb  II. — Number  of  Workmen  employed  in  French  Rural  Factories 
according  to  1896  Census, 


ludufctry 


ToUl  No. 
of  ivork- 


Imple 


:} 


Agricnltnral 
mentfl 

Grading^  and  MUUngi 
Machinery       .        . ) 

Drainage  and  Irriga-) 
lion  Works     .        .  I 

Manure  Factories 


Total  No. 

I  of  »stab< 

liahmeuta 

tscn  em-    e^ploy- 

T^^'^y^      tbanflre 
workmen 


Division  of  | 
them  c»ta- 


bli»bmeutg  I  Departments  employing  most 
accorSnito'  workmen,  with  the  pcroent- 
"^^.^^SJ^     age  of  the  whole  employed 


the  number 
of  workmen 
employed 


by  eaoh 


j  /  Seine  -  et  -  Oise,    54  ; 
3  U     Bouches  -  du  -  Iib6ne, 
I  i     18 

r  Seine  -  et  -  Mame,   16; 

'1     Nord,  10;  Calvados,  9 
'  /  Seine,  21 ;     Charente- 
13    J     Inf6rieiire,16;Nord, 
i     9 


Owing  to  the  large  amount  of  space  placed  at  their  disposal 
by  the  Exhibition  authorities,  French  manufacturers  of  agri- 
cultural implements  were  able  to  make  a  better  display  than 
any  other  country.  It  is  therefore  impossible  to  give  in  this 
article  a  detailed  description  of  all ,  the  various  exhibits ;  nor, 
indeed,  is  such  necessary,  because  by  far  the  larger  proportion 
of  the  machines  exhibited,  though  no  doubt  meeting  the 
demands  of  the  French  agriculturist,  would  not  be  of  service 
in  this  country. 

Ploughs. 

Ploughs  of  various  forms  constituted  perhaps  the  moit  im- 
portant French  exhibit,  and  those  shown  by  M.  Antoine  Bajac^ 
of  Liancourt,  Oise  (hors  concours),  may  be  taken  as  typical 
examples.  Amongst  them  were  several  heavy  steam  ploughs, 
some  for  deep  cultivation  with  single  breast,  others  with  breasts 
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for  six  or  eight  farrows.  It  would  appear,  however,  that  the 
employment  of  these  large  steam  ploughing  tackles  is  limited  to 
the  deep  cultivation  necessary  for  vineyards  and  for  the  sugar- 
beet  districts.  Otherwise  thera  is  the  same  decreased  demand 
for  them  in  France  that  we  have  already  experienced  in  England. 
In  the  horse-ploughs  the  general  French  design  for  raising 
or  lowering  the  front  wheels  is  a  screw  head  adjustment,  which 
certainly  seems  a  more  cumbrous  arrangement  than  the  crank 
axle  and  lever  generally  adopted  by  English  and  American 
plough  makers.     There  appears  to  be  a  great  demand  for  what 


Fia.  1.— Brabant  Double-breasted  Plough 


^^r7:,-,^-r=^,^;^iUi^l 


is  termed  the  ''  Brabant "  plough,  with  one  or  more  breasts,  and 
this  type  of  implement  was  to  be  seen  on  the  stall  of  nearly 
every  exhibitor  (fig.  1). 

The  following  remarks,  which  are  taken  from  the  b'rench 
official  catalogue  of  Class  35,  ai'e  reproduced  as  of  interest  to 
English  readers,  although  I  do  not  necessarily  identify  myself 
with  all  that  is  there  stated  :  — 

At  the  commencement  of  this  century  we  ordered  our  machines  from 
England.  The  manufacture  of  this  clans  of  implements  was  of  Scottish 
origin,  and  it  soon  extended  to  the  whole  of  the  United  Kingdom.  Bat 
from  1849  the  manufacture  of  tillage  implements  commenced  in  France. 
It  increased  greatly  in  1855,  but  unfortunately  we  could  not  manufacture 
cheaply  enough ;  it  was  only  in  1878  that  equality  was  established  between 
lis  and  Great  Britain.     The  first  studies  or  the  plough  were  made  by  a 


Digiti 


zed  by  Google 


AgricuUurai  Implements  at  the  Pa^iis  Exhibition^  1900.     669 

Sootchman,  named  Small  (1703),  wbose  ideas  were  later  applied  by  Wilkie 
and  Finlayson.  But  it  is  especially  to  Grange,  a  simple  farm  labourer,  and 
to  Matbieu  de  Dombasle  tbat  die  essential  improvements  in  the  plough  are 
due ;  those  who  came  afterwards  only  continued  their  work.  The  plough 
used  everywhere  to-day  is  the  Brabant.  It  came  to  us  from  Belgium.  Its 
use  rapidly  became  general,  thanks  to  our  manufacturers  of  the  North,  who 
haye  given  it  its  latest  improvements,  and  who  have  made  of  its  manufacture 
ail  essentiEdly  French  industry.  It  is  estimated  that  the  number  of  Bmbent 
ploughs  used  in  France  is  4,600,000. 

Threshing  Machines  and  Engines. 

Some  few  makers,  saoh  as  Th6ophile  Gautreau  of  Dourdan, 
Seiue-et-Oise  (hors  concours),  who  also  was  one  of  the  earliest 
French  agricultural  engineers,  exhibited  threshing  machines  of  the 
size  ordinarily  met  with  in  the  English  market,  and  these  followed 
closely  the  designs  of  British  manufacturers  of  a  few  years  ago. 
They  can  scarcely  be  considered  as  equal  to  the  present  British 
type.  In  addition,  however,  there  was  a  very  considerable  exhibit 
of  threshing  machines  and  engines  for  which  certainly  there  is 
no  demand  in  this  country.  Their  use  points  to  the  fact  that 
the  material  with  which  these  machines  have  to  deal  must  be 
very  much  shorter  in  the  straw  than  the  crops  met  with  in  this 
country. 

Another  novel  feature  of  French  threshing  machines  was  the 
combination  of  a  thresher  with  an  oil  engine  to  work  it  (fig.  2). 


FiQ.  2.— Sdf-oontolned  Oil  Engine  and  Threshing  Machine. 

In  this  combination,  the  oil  engine  was  something  between  a 
nominal  four  and  five  horse-power,  and  this  at  once  marks  the 
difference  between  the  class  of  machine  in  general  use  in  this 
country  and  that  which  commands  a  market  in  France.  As 
shown  by  the  trials  at  Doncaster  in  1891,  the  ordinary  threshing 
machines  in  England  require  an  actual  brake  horse-power  of 
something  like  15  B.H.P.  An  oil  engine  of  4  or  5  B.H.P. 
works   very   little   over  its  nominal  power,  consequently  the 
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capacity  of  these  Frenoh  machines  as  compared  with  onr 
ordinary  threshing  machine  would  be  approximately  represented 
by  the  power  of  the  engine. 

One  was  glad  to  notice  that  so  far  as  the  engine  was  concerned 
the  "  Hornsby-Akroyd  "  seemed  to  have  met  with  a  favourable 
reception  in  France,  as  it  was  employed  on  several  of  the 
machines  exhibited.  I  confess  that  the  combination  of  such  an 
engine  with  the  threshing  machine  surprised  me,  as,  to  my 
mind,  if  a  self-contained  engine  and  threshing  machine  is 
thought  to  be  desirable,  it  would  be  wiser  to  make  the  com- 
bined machinery  independent  of  extraneous  assistance  for  its 
locomotion.  There  is  indeed  no  reason  why  the  engine  in  a 
machine  of  this  description  should  not  be  self-propelling,  as 
well  as,  wheu  stationary,  provide  the  necessary  power  for  thresh- 
mg.  Our  agricultural  locomotive  engines  are  now  being  used 
to  serve  the  double  purpose  of  driving  the  threshing  machine 
and  straw  elevator,  as  well  as  of  moving  the  whole  apparatus 
from  &rm  to  farm, 

In  the  portable  engines  exhibited  there  is  not  the  same 
uniformity  of  practice  that  there  is  in  England.  Taking  the 
general  type  of  portable  engine  used  in  this  country  we  have 
a  practically  stereotyped  form  of  fire-box  and  boiler — i,e.  the 
rectangular  fire-box  at  one  end  of  a  tubular  boiler,  the  tubes 
leading  direct  to  the  smoke-box  at  the  other  end.  The  French 
portable  engine,  on  the  other  hand,  has  no  stereotyped  design, 
some  makers  adopting  the  rectangular  stayed  firebox  common 
in  this  country,  others  preferring  a  cylindrical  form,  which 
although  it  gets  rid  of  the  stays,  makes  a  more  difficult  con- 
nection with  the  barrel  of  the  boiler  and  the  tube  plate ;  at  any 
rate,  the  latter  appears  to  be  the  favourite  type  with  French 
manufacturers,  especially  in  the  smaller  sizes.  There  ib  also  an 
apparent  difference  of  opinion  as  to  the  position  in  which  the 
fire-box  should  be  placed,  as  the  placing  of  the  furnace  at  the 
smoke-box  end  and  the  use  of  return  tubes,  though  exceptional 
in  this  country,  is  by  no  means  so  in  France. 

Chaff  Cutters. 

Owing  possibly  to  the  absence  in  France  of  any  measure 
resembling  the  Chaff  Cutting  Machines  (Accidents)  Act  of  1897, 
the  ingenuity  of  French  makers  of  chaff  cutters  has  not  been 
stimulated  to  the  same  degree  as  in  the  case  of  the  English 
makers  of  these  machines ;  for  there  was  certainly  a  lack  of  safe- 
guarding appliances.  One  was  also  surprised  to  find  that  the 
spiral   horizontal  cutting  knife,  similar  to  that  used   in  slate 
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quarries  for  trimming  slates,  is  very  generally  adopted  in  France, 
whereas  the  uniyersal  custom  in  England  is  to  have  convex 
knives  mounted  in  the  fly-wheel  of  the  machine.  There  was 
nothing  in  these  machines  to  call  for  any  special  notice. 

Other  Exhibits. 

Amongst  the  miscellaneous  implements  one  expected  of 
course  to  find  wine  and  cider  presses  in  considerable  numbers. 
For  such  machines  we  in  England  have  but  little  demand ;  but 
it  is  evident  that  great  care  and  thought,  with  varying  success, 
have  been  given  to  their  development  and  to  the  most  efficient 
system  of  leverage  for  obtaining  the  necessary  amount  of 
pressure  in  the  machines.  There  were  consequently  many 
interesting  adaptations  of  pawl  and  ratchet  movements. 

Side  by  side  with  the  agricultural  machines  now  used  in 
France  was  a  "  Section  Retrospective  Agricole,"  organised  by 
the  Fi*ench  Ministry  of  Agriculture,  with  the  assistance  of  con* 
tributions  from  the  National  Veterinary  Schools  of  Alfort, 
Lyons,  and  Toulouse,  and  of  numerous  loans  by  private  col- 
lectors. To  antiquarians  in  general,  as  well  as  to  those  desirous 
of  studying  the  gradual  evolation  of  French  agricultural  imple- 
ments and  processes,  this  was  one  of  the  most  interesting  and 
instructive  features  of  the  agricultural  department.  The 
exhibits  were  displayed  in  five  excellent  reproductions  of 
ancient  French  rural  buildings,  two  of  them  being  used 
respectively  for  the  reconstitution  of  an  ancient  French  dis- 
tillery and  a  common  hall  and  kitchen,  and  the  remaining 
three  for  the  illustration  of  other  features  of  past  rural  life,  and 
for  a  large  display  of  ancient  agricultural  tools  and  implements. 
The  collection  was  complete  and  comprehensive,  and  it  is  impos- 
sible to  describe  all  the  miscellaneous  articles  thus  brought 
together,  representative  as  they  were  of  many  departments  of 
rural  industry  of  difierent  epochs.  There  were,  however,  excel- 
lent life-sized  models  of  ancient  rural  officials,  such  as  the 
**  Garde  Champetre  "  or  rural  constable  ;  an  equestrian  model  of 
the  '^  Gardien  de  Taureaux  "  or  Bull  Guardian ;  a  model  on 
stilts  of  a  '^  Landes  "  Shepherd,  whose  pastoral  duties  appear 
to  have  been  combined  with  the  knitting  of  woollen  stockings. 
A  good  collection  of  ancient  horse-shoes  and  vet>erinary  instru- 
ments  came  from  the  Ecole  Nationale  y6t6rinaire  at  Lyons,  the 
horse-shoes  dating  from  Roman  times,  and  the  instruments 
including  an  Arabian  paring  knife  and  a  docking  machine  of 
the  tenth  century.  There  was  also  the  model  of  an  ancient 
shoeing  forge,  with  specimens  of  the  old  hand-lever  chaff  cutter, 
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and  a  curious  threshing  machine,  dated  1785,  the  mechanism  of 
which  consists  of  wooden  flails  actuated  by  wooden  spokes  on 
a  spindle  turned  by  hand,  the  force  of  the  beaters  being  obtained 
by  steel  springs.  Other  exhibits  comprised  an  antique  chair  salt- 
box,  the  salt-box  being  underneath  the  seat ;  pedal  silk-worm 
threaders  used  by  small  proprietors  fifty  years  ago,  but  now 
superseded  by  power  looms ;  wooden  Picardy  ploughs  of  1836 
and  1850,  and  other  wooden  ploughs  of  earUer  date,  wheel- 
barrow seed  drills,  an  iron  hand-mill  of  1626,  a  wooden  wheat- 
mill,  an  ancient  chum,  a  flax-brake,  cider  presses,,  ancient  wine 
bottles  and  beehives,  and  a  number  of  rural  proclamations  of  the 
last  century. 

OTHER  EUROPEAN   COUNTRIES. 

Germany  and  Hungary  showed  each  the  progress  they  have 
made  by  some  excellent  threshing  machinery  and  steam-engines. 
Herr  Heinrich  Lanz  of  Mannheim  (hors  concoure)  exhibited  an 
excellent  example  of  a  portable  engine  and  threshing  machine 
built  after  a  good  English  model.  The  "  Direction  de  la 
Fabrique  de  Machines  des  Chemins  de  Fer  de  TEtat  et  des 
Aci6ries  de  DiosgycJr  "  of  Budapest  made  a  similar  exhibit,  but 
with  a  steel-framed  thresher,  and  also  showed  some  excellently 
finished  mowers  and  reaping  machines.  Messrs.  Garrett,  Smith 
&  Co.,  of  Magdeburg,  also  made  a  Very  good  display. 

Ploughs  and  other  implements  were  shown  by  such  makers 
as  Herr  H.  F.  Eckert,  of  Berlin,  Herr  Rud.  Sack,  of  Leipzig- 
Plagwitz,  and  Herr  E.  Klihne  of  Moson  and  Budapest.  One 
very  interesting  feature  of  the  Austrian  and  Hungarian  displays 
were  the  Statistical  and  Educational  Exhibits,  where  the  most 
detailed  information  as  to  rainfall,  drainage,  crops,  etc.,  was 
recorded.  Several  interesting  models  of  the  different  Hungarian 
breeds  of  live  stock  were  shown,  and  a  most  complete  collection 
of  foods,  etc. 

Switzerland  made  a  striking  show.  The  machines  of 
M.  Frantz  Ott,  of  Worb,  Berne,  and  of  M.  J.  Stalder,  of  Ober- 
burg,  Berne,  were  of  high  class,  whilst  M.  Daverio's  milling 
machinery  (hors  concours),  although  not  coming  precisely  in 
Class  35,  may  be  cited  as  of  supreme  excellence.  In  the  Swiss 
section  were  also  examples  of  refrigerating  machinery,  some  of 
small  size  suitable  for  the  requirements  of  butter  factories,  etc., 
and  a  comprehensive  collection  of  prepared  foods,  amongst  which 
the  milk  preparations  of  M.  Henri  Nestle  of  Vevey,  so  largely 
used  in  this  country,  were  conspicuous. 

The  most  notable  exhibits  of  Denmark  and  Sweden  were  their 
cream  separators,  the  Burmeister  and  Wain  of  the  former  coantiy 
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and  the  Laval  of  the  latter,  with  which  everybody  interested  in 
dairying  is  familiar. 

The  Belgian  exhibit  in  this  particular  class  was  small. 
M.  Louis  Frennet-Wauthier,  of  Ligny,  exhibited  a  machine 
for  raising  and  cleaning  beet-root,  which  was  reported  by  a 
number  of  the  Jury,  who  had  seen  it  in  operation,  to  do  its  work 
well.  It  was  evidently  much  too  heavy,  and  it  requires  further 
modification.  M.  Pierre  Tixhon-Smal,  of  Herstal-lez-Li^ge, 
exhibited  a  4-horse  gear  and  threshing  machine  with  side 
delivery  beaters.  There  was  a  considerable  show  of  Belgian 
dairy  plant ;  but  this  did  not  come  under  Class  35. 

The  Sussian  exhibits  of  most  interest  were  those  made  by 
the  *'  Minist^re  de  TAgriculture  et  des  Domaines,  Section  des 
Ameliorations  du  Sol,"  of  St.  Petersburg,  and  by  the  "  Soci6t6 
de  Lovitch  pour  les  Produits  et  Engrais  Chimiques,"  of  Warsaw. 
The  machines  shown,  though  no  doubt  suitable  for  local  require- 
ments, were  of  a  rough  nature,  not  comparable  in  finish  with 
the  exhibits  of  other  countries.  This  may  conclude  the  review 
of  the  Continental  agricultural  implements,  as  the  remaining 
exhibits  were  entirely  unsuited  to  the  requirements  of  British 
Agriculture. 

In  concluding  this  brief  notice  of  the  Agricultural  Imple- 
ments at  the  Paris  Exhibition,  I  desire,  without  associating 
myself  with  any  particular  award,  to  bear  testimony  to  the 
very  careful  and  impartial  consideration  given  to  the  exhibits 
by  the  Jury  as  a  whole,  and  also  to  acknowledge  the  courtesy 
and  consideration  with  which  any  suggestions  I  put  forward 
were  received.  I  also  desire  to  express  my  obligations  to  the 
several  exhibitors  for  the  information  they  provided,  and  to 
thank  Mr.  Godfrey,  Secretary  of  the  Central  Chamber  of  Agri- 
coltare,  for  having  collected  many  of  the  statistical  figures 
given  above. 

F.  S.  Courtney. 

Broad  Sanctnary  Chambers,  Westminster,  S.W. 
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THE  CHEMICAL  CHANGES  IN  THE 
MANUFACTURE  AND  RIPENING  OF 
CHEESE. 

The  manufacture  of  cheese  involves  processes  of  both  chemical 
and  biological  nature,  which  are  of  extreme  variety  and  intricacy. 
From  a  material  which  is  of  fairly  constant  composition — viz. 
the  milk  of  the  cow — cheeses  which  are  of  very  different  degrees 
of  richness,  and  which  exhibit  very  great  varieties  of  flavour,  can 
be  prepared.  The  processes  of  the  manufacture  regulate  the  kind 
of  cheese  produced  and  the  quality  which  any  particular  cheese 
possesses,  and  these  processes  are  more  or  lew  under  the  control 
of  the  dairyman  who  carries  out  the  operations. 

While  there  is,  however,  a  general  course  of  procedure  which 
with  various  modifications  is  almost  universally  followed,  the 
final  product  depends  to  a  very  large  degree  upon  the  nature  of 
the  chemical  changes  which  are  produced  in  the  substance  of 
the  cheese  during  the  period  devoted  to  what  is  known  as  its 
ripmiing,  a  period  which  lasts  for  a  longer  or  shorter  time  in 
difierent  cases. 

The  initial  process  in  cheese-making  is  invariably  the  same 
— the  so-called  curdling^  or  the  transformation  of  the  great  mass 
of  the  milk  into  a  jelly-like  material,  from  which  a  generally 
clear  acid  liquid  slowly  drains  away. 

Composition  of  Milk. 

Milk  as  drawn  from  the  cow  is  of  tolerably  complex 
character.  Its  great  value  for  nutritive  purposes  lies  in  the  fact 
that  it  contains  representatives  of  all  the  foodstuffs  which  the 
animal  body  needs  for  its  sustenance,  and  in  about  the  correct 
proportions.  Its  composition  may  be  taken  to  be,  for  every 
1,000  parts  :  proteids35,  fat  89,  sugar  47-5,  inorganic  salts  7-o, 
water  871.  It  is  an  emulsion,  the  fats  existing  in  the  form  of 
globules  of  varying,  but  minute,  size,  each  probably  protected 
by  a  thin  envelope  of  proteid.  It  is  this  condition  of  the  fat 
which  gives  to  milk  its  peculiar  white  colour. 

The  emulsion  is  not  a  permanent  one,  for,  on  standing,  a  good 
deal  of  the  fat  rises  to  the  top  of  the  liquid,  being  then  separable 
in  the  form  of  cream.     SuflSdent,  however,  always  remains  in 
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the  body  of  the  milk  to  enable  it  to  retain  its  pecaliar  appear- 
ance. 

The  sugar  which  milk  contains  is  the  variety  known  as 
lactose,  or  milk  sugar.  It  has  a  very  similar  composition  to 
cane  sugar,  and  when  it  is  acted  upon  by  dilute  mineral  acids 
such  as  sulphuric  acid  it  splits  up  into  equal  parts  of  two  other 
simpler  sugars  known  as  galactose  and  glucose.  It  is  capable 
under  particular  circumstances  of  being  converted  into  lactic 
acid. 

It  is,  however,  the  proteids  with  which  we  are  most  concerned 
when  we  consider  the  manufacture  of  cheese,  for  it  is  in  these 
that  the  most  profound  and  the  most  varied  changes  occur. 
Proteids  differ  from  all  the  other  food-stuffs  in  containing 
nitrogen  in  combination,  and  in  that  particular  approach  some- 
what nearer  to  the  composition  ofliving  substance  itself.  There 
are  several  kinds  of  these  bodies,  which  differ  from  each  other 
in  their  degrees  of  solubility  and  in  their  power  of  passing,  while 
in  solution,  through  animal  membranes.  The  proteids  with 
which  we  are  perhaps  most  familiar  are  the  albumin  of  eggs  and 
of  blood,  and  the  globulin  or  myosin  of  flesh.  Those  which  are 
contained  in  milk  are  mainly  two,  an  albumin  very  much  like 
that  of  white  of  egg,  and  another  proteid  peculiar  to  milk, 
known  as  ca^dnogen.  The  latter  is  present  usually  in  the  pro- 
portion of  30  parts  out  of  the  total  35  per  thousand,  and  is  the 
body  chiefly  concerned  in  the  production  of  cheese. 

Formation  of  Curd. 

When  milk  is  allowed  to  stand  exposed  to  the  air  certain 
changes  take  place  in  it  after  a  few  hours.  It  first  becomes 
sUghtly  acid,  and  when  a  certain  degree  of  acidity  is  reached,  a 
process  of  curdling  takes  place.  The  greater  part  of  the  proteid 
is  thrown  out  of  solution  in  a  peculiar  jelly-like  form,  and 
generally  so  completely  is  the  effect  produced,  that  the  bulk  of 
the  milk  appears  to  be  transformed  to  a  jelly.  After  a  time  the 
jelly  shrinks  or  contracts,  and  a  watery  liquid  known  as  whey  can 
be  squeezed  out  of  it. 

In  the  manufacture  of  some  kinds  of  cheese  the  process  is 
allowed  to  commence  in  this  way.  The  caseinogen  is  made  to 
separate  out  in  the  form  of  this  jelly  or  curd  by  the  action  of 
the  acid  which  appears  in  the  liquid  on  standing.  The  acid  is 
lactic  acid,  and  is  produced  in  the  milk  by  the  action  of  certain 
bacteria  or  germs,  which  are  almost  universally  present  in  the 
air,  and  which  speedily  make  their  way  into  the  milk.  The 
caseinogen  is  thrown  out  of  the  solution  by  the  acid  which  these 


Digiti 


zed  by  Google 


67 G  The  Cliemical  Chcmges  in  the 

germs  form  from  the  milk  sugar,  and  is  not  chemically  changed  in 
the  process.  It  can  be  broken  up  and  dissolved  in  weak  saline 
or  alkaline  solutions,  and  again  thrown  down  by  acidification 
as  before. 

Action  of  Rennet. 

A  much  more  profound  change,  however,  is  brought  about 
in  the  caseinogen  in  the  ordinary  processes  which  are  followed 
in  the  Reparation  of  cheese.  The  addition  to  the  milk  of  a 
peculiar  substance  known  as  rennet  is  followed  by  a  somewhat 
different  process  of  curdling  or  coagulation.  The  rennet  causes 
the  formation  of  a  jelly  which  appears  very  much  like  the  one 
produced  by  acid,  and  for  a  long  time  the  two  were  thought  to 
be  identical.  There  is,  however,  a  very  important  chemical 
difference  between  them. 

The  original  proteid  caseinogen  splits  up  under  the  influ- 
ence or  by  the  action  of  the  rennet  into  two  other  proteids, 
one  of  which  constitutes  the  curd  of  the  jelly,  while  the  other 
remains  in  solution  in  the  whey  which  the  curd  contains,  and 
which  is  squeezed  out  of  the  jelly  as  the  latter  contracts  on 
standing. 

This  change,  or  decomposition,  of  the  caseinogen  is  de- 
pendent on  the  presence  in  the  milk  of  a  certain  proportion  of 
calcium  salts,  chiefly  the  phosphate,  which  forms  part  of  the 
quantity  of  inorganic  salts  already  noted  as  in  solution  there. 
It  is  not  quite  certain  how  the  lime  salt  influences  the  process 
of  coagulation  or  curdling,  but  the  proteid  of  the  curd,  known 
now  as  casein,  differs  from  the  caseinogen,  or  proteid  of  the 
milk,  by  containing  a  relatively  large  amount  of  calcium  phos- 
phate in  some  kind  of  combination  with  it. 

The  cheese  made  from  milk  after  curdling  by  acid  differs 
thus  in  two  respects  from  that  made  by  rennet.  It  is  mnch 
more  strongly  acid  at  the  outset,  on  account  of  the  formation 
of  the  lactic  acid,  and  its  fundamental  proteid,  constituting  the 
bulk  of  the  curd,  is  caseinogen,  and  not  casein. 

Caseinogen  can  be  separated  from  milk  by  the  action  of 
acid  without  curdling.  If  a  somewhat  strong  reaction  is  pro- 
duced in  the  milk  by  adding  a  mineral  acid  to  it,  this  proteid 
separates  out  in  dense  flocks,  and  not  as  a  jelly.  The  flocks 
can  be  filtered  off,  washed,  and  dissolved  in  a  weak  alkali,  and 
then  the  proteid  can  be  made  to  undergo  the  other  decomposi- 
tion by  the  addition  of  rennet  and  a  little  calcium  phosphate, 
a  jelly  of  true  casein  being  formed  just  as  if  the  natural  milk 
had  been  acted  on. 
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Nature  and  Source  of  Rennet. 

Rennet  is  a  substance  which  belongs  to  the  group  of  bodies 
known  as  enzymesy  or  unorganised  ferments.  These  are  sub- 
stances which  play  a  very  important  part  in  the  pixxjesses  of 
digestion,  both  in  the  animal  and  the  vegetable  body,  but  they 
are  so  difficult  to  prepare  in  a  pure  condition,  that  we  know 
hardly  anything  about  their  composition,  and  not  much  about 
the  way  in  which  they  bring  about  the  decompositions  which 
they  set  up.  The  chief  source  of  rennet  is  the  inner  coat  of 
the  wall  of  the  stomach,  and  it  exists  in  largest  quantity  in 
the  stomach  of  young  animals,  particularly  the  calf.  The 
inner  coat  of  the  organ  contains  an  innumerable  quantity 
of  tubulai-  pits,  .which  open  on  the  surface.  Each  pit  con- 
stitutes a  gastric  gland,  and  is  composed  of  a  delicate  mem- 
brane, on  which  are  placed  a  number  of  cells,  or  masses  of 
protoplasm.  These  cells  prepare  from  the  blood  a  faintly  acid 
liquid  known  as  gastric  juice,  and  they  pour  it  out  into  the 
cavity  of  the  stomach  as  digestion  begins.  The  juice  contains 
very  considerable  quantities  of  two  enzymes,  one  of  which  is 
the  rennet  now  under  discussion,  and  the  other  is  the  so-called 
jffpidn,  of  which  it  will  be  necessary  to  speak  later.  The 
rennet  of  commerce  is  prepared  from  the  coat  of  the  stomach 
with  the  glands  in  situ.  The  organ  is  minced  finely  either  in 
the  fresh  state,  or  after  dehydration  by  alcohol,  and  the  pulpy 
mass  is  extracted  with  an  appropriate  solvent,  usually  a  solution 
of  a  neutral  salt.  Sometimes  the  coat  is  dried  and  powdered ; 
sometimes  it  is  used  without  more  prelimmary  preparation. 

By  all  these  methods  the  two  enyzmes,  rennet  and  pepsin, 
which  are  formed  by  the  gland  cells,  are  extracted  together  in* 
the  preparation.  It  is,  however,  possible  to  separate  them 
more  or  less  completely  from  each  other,  but  the  process 
generally  entails  a  considerable  loss  of  both.  That  most 
generally  adopted  was  discovered  by  Hammarsten,  a  Danish 
physiologist,  in  1872.  It  consists,  in  the  first  place,  of  a 
fractional  precipitation  of  an  acid  aqueous  extract  of  the 
stomach  by  means  of  magnesium  carbonate,  or  a  solution  of 
acetate  of  lead.  Both  pepsin  and  rennet  are  thrown  down  by 
these  reagents,  but  pepsin  is  precipitated  with  the  greater 
readiness.  It  is  possible,  therefore,  to  free  the  liquid  from 
pepsin,  while  the  greater  part  of  the  rennet  remains  in  solution. 
After  filtering  ofl'  the  pepsin,  further  addition  of  the  lead  acetate 
throws  down  the  rennet,  the  process  being  facilitated  by  the 
simultaneous  addition  of  a  little  aqueous  ammonia.  The  precipi- 
tate can  then  be  filtered  oflf,  and  purified  by  a  further  treatment. 
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A  different  method  was  introduced  in  America  by  Bin  men- 
thai  in  1886.  In  his  process  the  stomach  of  the  calf  is  cut 
into  small  pieces,  and  steeped  for  twenty-four  hours  in  a  solu- 
tion of  common  salt  containing  5  grammes  per  litre  (5  parts 
per  1,000)  kept  at  about  85^  F.  A  certain  quantity  of  proteid 
matter  goes  into  solution  with  the  enzymes  in  this  salt  liquid. 
Affcer  filtering  from  the  undissolved  material,  one  part  of  some 
mineral  acid  is  added  to  each  thousand  parts  of  the  solation, 
when  a  thick  precipitate  of  mucous  matter  is  formed,  which 
can  be  separated  mechanically,  leaving  the  two  enzymes  in 
solution.  About  four  times  the  original  quantity  of  acid  is 
next  added,  and  the  liquid  is  saturated  with  powdered  common 
salt.  It  is  kept  for  two  or  three  days  at  a  temperature  of 
about  70**  F.  with  constant  stirring,  and  the  temperature  is 
then  raised  gradually  to  about  95°  F.  After  standing  for 
some  time  a  white  flocculent  scum  separates  out,  which  can 
be  removed  by  skimming,  and  dried  at  a  fairly  low  tempera- 
ture. This  precipitate,  which  is  without  taste  or  smell,  and 
which  readily  dissolves  in  water,  is  almost  pure  rennet.  The 
mother  liquid  from  which  it  is  removed  has  no  curdling 
action,  but  is  possessed  of  very  considerable  peptic  powers. 

Conditions  of  Action  of  Rennet. 

The  enzyme  rennet  is  active  in  neutral  or  in  faintly  acid  or 
alkaline  solutions,  but  the  clotting  has  been  found  to  occur 
most  readily  when  a  little  acid  has  been  present,  provided  that 
not  enough  has  been  added  to  precipitate  the  caseinogen.  In 
the  manufacture  of  cheese  on  a  commercial  scale,  the  presence 
of  a  little  acid  has  been  found  to  be  of  considerable  advantage, 
and  to  have  a  very  important  influence  on  the  subsequent 
changes  which  we  are  about  to  consider,  which  constitute  what 
is  known  as  the  ripening  of  the  cheese.  It  is  usual  to  allow 
the  milk  to  stand  until  a  certain  degree  of  acidity  has  been 
developed  in  it  rather  than  to  add  any  free  acid.  If  milk  is 
allowed  to  stand  exposed  to  air,  as  we  have  already  seen,  the 
lactic  germs  present  in  the  air  make  their  way  into  the  milk 
and  slowly  convert  the  milk  sugar  into  lactic  acid.  These 
germs  are  greatly  influenced  by  temperature,  the  most 
advantageous  degree  being  realised  when  the  night's  milk  to 
which  the  morning's  milk  is  added  has  been  standing  at  about 
(55°  to  70°  F.  This  exposure  will  have  produced  about  the 
most  favourable  degree  of  acidity.  The  effect  of  the  acidity  is 
not  only  to  assist  the  working  of  the  rennet  in  the  curdling,  but 
to  aid  in  the  separation  of  the  whey  from  the  curd.     It  has  also 


Digiti 


zed  by  Google 


Manufacture  and  Ripening  of  Cheese,  679 

an  influence  on  what  is  known  as  the  texture  of  the  cheese,  which 
is  an  important  factor  in  the  subsequent  changes  of  ripening. 

The  most  favourable  degree  of  acidity  varies  according  to  the 
kind  of  cheese  that  is  to  be  made.  Cheese  which  is  intended  to  be 
consumed  very  speedily,  and  which  must  therefore  ripen  quickly, 
is  usually  made  fix>m  milk  in  which  the  acidity  is  fairly  pro- 
nounced ;  in  cheese  which  is  intended  to  be  stored  some  time 
the  development  of  acidity  is  prevented  as  far  as  possible.  In 
the  manufacture  of  Brie  cheese,  the  coagulation  is  conducted 
very  slowly,  a  very  small  quantity  of  rennet  being  used  and 
the  milk  being  allowed  to  become  distinctly  acid  before  the 
rennet  is  added  to  it.  Indeed  the  production  of  the  curd  in 
this  case  is  held  to  be  due  jointly  to  the  acid  and  the  enzyme. 

The  occurrence  of  rennet  in  the  inner  or  mucous  coat  of  the 
stomach  of  young  animals  whose  food  is  mainly  milk  appears 
to  point  .to  its  being  an  adaptation  especially  connected  with 
the  latter.  It  is,  however,  not  by  any  means  confined  to  the 
stomach,  but  has  been  prepared  from  the  pancreas  of  several 
animals,  especially  the  pig,  ox,  sheepi  horse,  dog,  and  cat ;  also 
from  the  human  pancreas.  It  exists  in  small  quantity  in  many 
organs  of  the  body,  including  the  liver,  lung,  kidney,  spleen, 
thymus  and  thyroid  glands,  brain  and  intestine.  It  is  not  con- 
fined either  to  animals  whose  food  at  some  time  or  other  is  milk, 
for  it  has  been  detected  in  the  stomachs  of  the  cod-fish  and  of 
the  pike,  the  digestive  organs  of  the  fowl,  and  the  pancreas  of 
the  eagle.  It  has  also  a  wide  distribution  in  the  vegetable 
kingdom,  occurring  in  many  plants  and  many  different  parts 
or  organs  of  plants.  It  is  especially  prominent  in  many  seeds, 
among  which  may  be  mentioned  Withania  coaguhnis^  a  near  rela- 
tive of  the  potatOy  which  grows  in  Afghanistan ;  the  thorn-apple. 
Datura  Stramonium,  another  member  of  the  same  family ;  Ricinus 
communis,  the  castor-oil  plant ;  and  several  members  of  the  pea 
and  bean  tribe.  It  is  yielded  also  by  several  of  the  filamentous 
fungi,  or  moulds,  and  by  many  bacteria  or  germs.  It  has  not 
yet  been  discovered  what  is  its  purpose  in  the  vegetable  kingdom, 
the  only  property  so  far  attributed  to  it  being  its  power  of  curdling 
milk,  which  we  have  been  discussing* 

Presence  of  Rennet  in  Milk. 

We  have  already  noted  the  fact  that  if  milk  is  allowed  to 
stand  in  contact  with  the  air  it  becomes  infected  with  the 
lactic  germs  or  bacteria,  its  reaction  becomes  acid,  and  the 
caseinogen  is  presently  coagulated,  a  soft  curd  being  formed. 
In  all  probability  this  is  not  the  only  change  which  takes  place. 
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If  antiseptic  substances,  such  as  chloroform  or  ether,  are  added 
to  milk  the  action  of  the  germs  becomes  impossible.  They 
cannot  live  in  the  presence  of  these  antiseptics.  Milk  treated 
in  this  way,  even  if  kept  from  further  exposure  to  the  air,  wUl, 
however,  curdle  in  a  few  days  without  any  material  increase  in 
acidity,  and  the  rapidity  with  which  the  change  will  occur  has 
been  found  to  depend  to  a  certain  extent  on  the  temperature. 
This  behaviour  appears  to  show  that  the  milk  itself  as  it  leaves 
the  cow  contains  a  very  small  trace  of  rennet,  for  the  clotting 
is  a  normal  one,  though  taking  place  very  slowly,  and  the 
curd  has  all  the  characters  of  one  produced  by  the  enzyme. 
Moreover,  the  latter  is  not  affected,  as  the  germs  are,  by  the 
presence  of  antiseptics. 

We  see  thus  that  a  normal  curd  or  cheese  is  mainly  com- 
posed oF  the  caseinogen  of  the  milk,  changed  by  the  enzyme 
rennet  into  casein,  and  consequently  holding  a  certain  part  of 
the  calcium  phosphate  which  was  originally  dissolved  in  the 
milk.  This  can  be  detected  indeed  by  an  analysis  of  the 
cheese.  It  contains  also  the  fat  or  cream,  which  adheres  closely 
to  the  curdled  proteid  unless  the  fat  has  been  previously 
removed  by  skimming  or  separation.  The  liquid  whey,  which 
gradually  leaves  the  curd  as  the  latter  shrinks  on  standing, 
contains  the  sugar  and  the  rest  of  the  inorganic  salts,  as  well 
as  the  albumin  originally  present  and  the  whey  proteid, 
Idctalhumin,  produced  by  the  splitting  of  the  caseinogen  as 
already  described.  The  whey  should  leave  the  curd  as  a 
greenish-yellow  transparent  liquid,  nearly  or  quite  free  from 
milkiness.  As  it  is  not  entirely  removed,  the  cheese  contains 
some  of  the  sugar  and  inorganic  salts. 

The  treatment  of  the  curd  after  it  has  been  formed  varies 
very  considerably  in  the  manufacture  of  the  different  kinds  of 
cheese.  In  some  cases  it  is  carefully  broken  up  into  minute 
pieces  and  treated  with  whey  warmed  to  particular  tempera- 
tures, well  stirred  and  allowed  to  harden  till  it  is  of -a  crumbly 
consistency.  In  other  cases  the  whey  is  allowed  to  drain 
away  to  a  considerable  extent  before,  the  curd  is  cut.  The 
details  of  the  treatment  are,  however,  outside  the  scx)pe  of  the 
present  article.  In  all  cases  the  preliminary  treatment  is  carried 
out  till  a  particular  degree  of  acidity  has  been  secured,  before  it 
is  ready  for  salting  and  for  transference  to  the  cheese  press. 

The  Changes  in  the  Cheese  which  Constitute  Ripening. 

The  character  and  quality  of  the  cheese  depend  upon 
subsequent  changes  which  are  included  in  the  term  ripenhig. 
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These  changes  involve  alterations  in  the  texture  of  the  cheese 
and  the  development  of  the  particular  flavours  which  are 
characteristic  of  the  different  kinds. 

During  the  process  of  ripening,  the  sugar  which  remains  in 
the  curd  is  converted  with  some  readiness  into  lactic  acid  and 
other  products.  The  fatty  constituents  and  the  inorganic  salts 
undergo  but  little  change,  but  the  former  are  often  considerably 
increased  by  some  of  the  changes  which  occur  in  the  proteids. 

The  greatest  alteration  takes  place  in  the  latter,  a  very 
complicated  system  of  decompositions  being  set  up  by  various 
factors.  The  texture  of  the  cheese  is  first  affected,  the  develop- 
ment of  particular  flavours  taking  place  subsequently. 

To  understand  the  changes  which  the  proteids  undergo  it  is 
necessary  to  follow  the  course  of  digestion  which  takes  place  in 
the  body  after  such  substances  have  been  eaten,  for  there  is  a 
striking  similarity  between  the  two  processes.  The  ordinary 
proteids  of  a  natural  diet  consist  very  largely  of  globulins  such 
as  occur  in  the  flesh  of  animals,  of  albumins,  such  as  the 
uncooked  white  of  egg,  and  of  caseinogen,  the  proteid  of  milk 
and  curd.  When  eaten  these  pass  into  the  stomach  of  the 
animal,  and  are  there  mixed  with  an  acid  fluid  secreted  by  its 
walls,  and  known  as  gastric  juice.  As  they  are  eaten  they  are 
unable  to  make  their  way  into  the  walls  of  the  stomach,  and  so 
to  enter  the  blood  stream.  With  the  exception  of  the  albumins 
they  are  insoluble  in  the  gastric  juice  until  they  undergo  the 
process  of  digestion.  When  they  have  been  subjected  to  heat, 
as  in  the  operations  of  cooking,  they  are,  with  the  exception  of 
the  milk  proteid,  converted  into  a  singularly  insoluble  con* 
dition.  The  first  process  of  digestion  is  to  change  them  into 
soluble  proteids  which  can  be  dissolved  in  the  liquid  in  the 
stomach. 

If  the  change  was  arrested  at  this  point,  however,  but  little 
progress  would  have  been  made.  They  cannot  nourish  the 
tissues  of  the  body  without  being  introduced  into  the  blood- 
stream. As  the  latter  is  flowing  in  vessels  with  very  evident 
walls  which  are  not  perforated,  the  nutritive  material  can  only 
enter  the  latter  by  a  process  of  soakage  or  diffusion.  This 
demands  another  peculiar  property  which  they  must  possess, 
viz.  the  power  of  passing  through  a  delicate  homogeneous 
membrane.  In  the  stomach  wall  a  number  of  these  capillary 
blood-vessels  are  distributed,  but  before  a  stream  of  liquid  from  the 
interior  can  reach  them  it  must  pass  also  through  the  inner  coat 
which  lines  that  organ.  This  is  composed  of  a  delicate  mem- 
brane not  unlike  that  of  the  blood-vessel,  but  covered  over  with 
a  layer  of  cells  which  constitute  what  is  called  an  ejyitlielium, 
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The  same  process  of  absorption  of  digested  material  takes  place 
in  the  small  intestine  or  bowel,  which  communicates  with  the 
stomach  and  receives  the  unabsorbed  food  after  a  stay  of  some 
few  hours  in  the  latter.  None  of  these  proteids  which  we  have 
mentioned  has  the  power  to  diffuse  through  these  membranes. 

The  method  by  which  substances  which  are  diffusible  pass 
through  the  membranes  can  easily  be  examined  outside  the 
body.  If  a  narrow  glass  tube  is  closed  at  one  end  by  a  piece  of 
bladder  or  parchment  fastened  round  it  so  tightly  as  to  prevent 
the  escape  of  any  liquid,  and  a  quantity  of  syrup  is  put  inside 
the  tube,  and  the  bladder  then  immersed  in  a  vessel  of  water, 
the  quantity  of  liquid  in  the  tube  soon  begins  to  increase.  A 
certain  quantity  of  water  makes  its  way  through  the  bladder 
and  mixes  with  the  syrup.  Simultaneously  a  smaller  quantity 
of  the  syrup  makes  its  way  through  the  bladder  and  mixes  with 
the  water,  where  its  presence  can  be  detected  by  the  ordinary 
chemical  tests  for  sugar.  We  have  thus  two  streams  passing 
through  the  bladder  in  opposite  directions,  the  rate  of  the  two 
differiug.  For  the  experiment  to  be  successful  it  is  essential 
that  the  bladder  shall  be  quite  free  from  any  punctures  or  holes. 
The  process  is  an  ordinary  physical  one,  and  is  known  as  osmosis. 

The  experiment  practically  represents  what  takes  place 
during  the  absorption  of  digested  food.  Tlie  bladder  is  repre- 
sented by  the  wall  of  the  stomach,  and  the  delicate  membranes 
of  the  capillary  blood-vessels ;  the  water  by  the  liquid  of  the 
blood  and  lymph  in  the  vessels  and  tissues  of  the  stomach  wall ; 
and  the  syrup  by  the  digested  materials  which  are  to  be 
absorbed. 

For  any  proteid  substances  to  be  absorbed,  therefore,  and  so 
to  become  available  for  the  nutrition  of  the  body,  they  must  be 
soluble,  and  the  soluble  proteids  must  have  the  power  of 
diffusing  through  the  membranes  spoken  of,  in  the  ordinary 
course  of  osmosis. 

As  we  have  seen,  the  ordinary  proteids  of  food,  whether 
cooked  or  raw,  do  not  fulBl  these  conditions.  The  various 
processes  of  digestion  bring  about  such  changes  in  them  that 
the  insoluble  indiffusible  proteids  disappear  and  are  replaced 
by  others  which  possess  these  properties. 

The  first  of  these  changes  takes  place  in  the  stomach.  The 
gastric  juice  which  oozes  into  this  organ  from  the  glands  which 
we  have  seen  line  its  inner  coat  contains  a  peculiar  enzyme, 
known  as  iiepsin^  together  with  a  small  quantity  of  hydrochloric 
acid.  This  changes  the  insoluble  proteids  into  a  material 
known  as  alhumose,  and  this  again  into  another  similar  one 
termed  pejtf^ne,  which  has  the  characters  needed^ 
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In  digestion,  however,  the  changes  are  not  completed  in  the 
stomach,  but  after  a  stay  of  two  to  four  hours  the  partially 
digested  contents  are  passed  on  into  the  small  intestine. 
Almost  immediately  a  quantity  of  another  digestive  juice, 
formed  by  the  pancreas,  is  poured  into  this  organ.  This  liquid 
is  alkaline,  and  contains  another  enzyme,  known  as  trypsin^  which 
acts  in  the  same  way  as  pepsin,  but  even  more  energetically. 
The  proteids  which  have  not  been  converted  into  peptone  in  the 
stomach  undergo  the  change  under  the  action  of  the  trypsin, 
and  the  peptone  itself  is  further  decomposed,  certain  simpler 
substances  being  formed  which  are  crystalline  in  character,  and 
which,  from  the  condition  in  which  their  nitrogen  is  contained, 
are  known  as  amido-acids.  There  are  several  of  these  bodies, 
the  most  prominent  of  which  are  known  as  leudn  and  tyrodn. 
These  are  very  readily  diffusible,  much  more  so  indeed  than  the 
peptone  from  which  they  arise.  By  the  time  that  the 
pancreatic  juice  has  finished  its  work,  the  original  insoluble 
proteids  of  the  food  have  been  converted  into  the  soluble  and 
diffusible  forms  of  peptone,  leucin,  and  tyrosin.  The  relative 
proportions  of  these  varies  considerably,  and  the  readiness  with 
which  each  ministers  to  the  nutritive  processes  is  still  a  matter 
of  controversy. 

The  changes  which  the  proteids  of  the  cheese  undergo 
daring  the  process  of  ripening  are  the  same  as  those  which 
have  just  been  described.  Kipening  so  far  as  these  are 
concerned  is  indeed  a  process  of  auto-digestion.  If  a  cheese  is 
examined  at  relatively  short  intervals  during  ripening  these 
various  bodies  can  be  ascertained  to  make  their  appearance 
successively.  The  casein  produced  by  the  rennet  from  the 
caseinogen  gradually  diminishes  in  amount,  albumose,  peptone, 
and  leucin  and  tyrosin  in  turn  making  their  appearance.  The 
process  does  not  stop,  however,  at  the  formation  of  leucin  and 
tyrosin,  but  a  small  amount  of  free  ammonia  is  formed.  The 
rate  of  this  auto-digestion  is  very  much  slower  than  that  of 
digestion  in  the  alimentary  canal,  which  may  be  attributed 
partly  to  the  relatively  small  quantities  of  the  exciting  ferments 
and  partly  to  the  fact  that  the  changes  are  taking  place  in  a 
solid  substance  and  not  in  a  liquid  medium. 

The  stages  of  the  process  as  thus  described  have  recently 
been  investigated  in  the  Bohemian  Harrach  and  Konopister 
cheeses  by  Laxa.  Analyses  were  made  of  the  cheeses  when 
fresh  and  at  different  stages  of  ripening,  and  special  determina 
tions  were  made  of  the  different  forms  of  nitrogenous  compounds 
present,  viz.  the  unaltered  casein,  the  albnmoses,  the  peptone^ 
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the  leuciu  and  tyrosin,  and  the  ammonia,  and  the  course  of  the 
changes  was  ascertained  to  be  that  just  described. 

Certain  changes  in  the  other  constituents  were  also  deter- 
mined, the  consideration  of  which  may  be  deferred  for  tiie 
present. 

The  Digestive  Changes  independent  of  Germs  or  Bacteria* 

The  changes  in  the  proteids  associated  with  the  ripening  of 
cheese  will  take  place  also  in  milk  if  it  is  kept  perfectly  free 
from  the  presence  of  putrefactive  germs.  Some  erperiments 
made  a  few  years  ago  by  Messrs.  Babcock  and  Russell  at  the 
agricultural  experimental  station  of  the  University  of  Wisconsin, 
U.S.A.  are  especially  interesting  in  this  connection.  They 
collected  milk  from  the  udders  with  strictest  precautions  against 
the  entry  of  germs,  and  mixed  it  with  various  antiseptics  in 
such  proportions  as  experiment  had  proved  to  be  fatal  to  all 
such  microbes,  the  antiseptics  including  chloroform,  benzol, 
thymol,  sodium  fluoride,  and  salicylic  acid.  They  then 
examined  it  at  certaiii  intervals,  analysing  definite  samples. 
They  determined  in  each  case  the  total  nitrogen  it  contained  at 
the  outset,  which  gave  them  the  amount  of  proteid  present, 
nitrogen  not  existing  in  fresh  milk  in  any  other  form,  and  the 
quantity  present  in  proteid  being  known.  At  the  same  time 
they  ascertained  the  quantity  of  caseinogen  present  and  the 
amount  of  nitrogen  contained  therein;  also  the  amount  of 
albamose  and  peptone,  which  again  they  expressed  in  terms  of 
the  nitrogen  in  those  compounds.  As  the  milk  grew  older  the 
soluble  and  diffusible  albumoses  and  peptones  increased  in 
amount,  while  the  caseinogen  diminished.  In  the  fresh  milk, 
12  hours  old,  76  per  cent,  of  the  total  nitrogen  was  in  the  form 
of  caseinogen,  and  10  per  cent,  in  that  of  albumose  and  peptone; 
in  milk  8  days  old  the  caseinogen  was  to  the  albamose  and 
peptone  in  the  proportion  of  64  to  24  ;  in  milk  that  had  been 
kept  20  days,  the  proportions  were  59  to  29.  In  another  eeries 
of  experimenta  the  milk  was  preserved  for  300  days  and  the 
nitrogen  in  the  form  of  albumose  and  peptone  rose  from  16  to 
78  per  cent,  of  the  total  nitrogen  of  the  milk. 

The  investigations  of  Laxa,  already  referred  to,  confirm  those 
made  by  other  observers  whose  researches  call  for  notice  in  this 
connection.  The  progress  of  investigation  has  been  slow,  bat 
the  different  data  have  been  accumulating  for  many  years. 
Leacin,  one  of  the  products  of  the  decomposition  of  peptone, 
was  first  prepared  from  ripe  cheese  as  long  ago  as  1818.  Its 
companion  tyrosin  escaped  observation  till   1880,  when  it  was 
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detected  in  Roquefort  cheese  by  Sieber.  Analyses  of  cheese  in 
different  stages  of  ripening  were  made  by  Weidmann  in  1882 
and  by  Rose  and  Schulze  in  1888.  The. researches  of  the  last 
mentioned  observers  were  made  upon  Emmenthal  cheese,  which 
is  consumed  so  freely  in  South  Germany  and  Switzerland.  Like 
Laxa,  these  observers  found  both  leucin  and  tyrosin  present, 
the  former  being,  however,  in  greatest  amount.  Ammonia 
also  occurred,  diiferent  samples  containing  from  -16  to  -44  per 
cent,  calculated  on  the  dry  weight  of  the  cheese.  About  one 
fifth  of  the  total  nitrogen  of  the  cheese  was  found  to  exist  in 
these  forms,  so  that  the  digestion  of  the  caseinogen  was  very  far 
advanced.  There  was  a  considerable  quantity  of  peptone,  or 
of  a  body  differing  very  little  from  true  peptone,  to  which  the 
name  caseo-gluiin  has  been  given.  Bodies  of  this  class  consti- 
tuted about  20  per  cent,  of  the  total  dry  matter  present,  while 
there  was  a  considerable  quantity  of  unaltered  casein. 

Analyses  of  other  kinds  of  cheese  have  shown  the  same 
general  course  of  events  during  ripening.  Spaten  cheese 
contains  almost  exactly  the  same  chemical  substances  as 
Emmenthal;  Gruy^re  is  fairly  rich  in  peptone.  When 
Gorgonzola  is  allowed  to  become  over-ripe,  as  much  as  six 
sevenths  of  its  total  nitrogen  has  been  found  to  be  present  in  the 
form  of  amido-acids  such  as  leucin  and  of  compounds  of  am- 
monia, leaving  only  one  seventh  in  the  form  of  proteid. 

Fate  of  the  Milk  Sugar. 

Turning  from  the  proteids  to  consider  briefly  the  fate  of  the 
other  constituents  of  the  curd,  we  have  seen  that  a  certain 
amount  of  the  whey  is  retained  in  its  substance,  and  that  during 
the  preliminary  treatment  some  of  the  sugar  this  contains  is 
converted  into  lactic  acid.  By  the  action  of  other  germs,  or 
in  some  cases  by  the  aid  of  filamentous  fungi  or  moulds,  this 
lactic  acid  is  consumed.  The  acidity  in  any  case  is  destroyed 
in  consequence  of  the  development  of  the  ammonia  which  we 
have  seen  results  from  the  decomposition  of  the  proteids.  The 
sugar  in  most  cases  disappears  entirely  through  these  agencies. 
Sometimes  some  of  the  lactic  acid  is  converted  into  butyric  acid 
by  a  special  microbe  or  germ,  with  the  result  that  the  cheese 
acquires  a  bitter  flavour. 

Fate  of  the  Cream. 

The  last  important  constituent  of  the  cheese  to  consider  is 
the  fat.    The  whole  of  the  fat  or  cream  of  the  milk  is  usually 
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retained  in  the  curd,  and  in  the  manufacture  of  some  kinds  o( 
cheese,  such  as  Stilton,  a  considerable  quantity  used  to  be  added 
before  the  curdling  was  allowed  to  take  place.  In  ordinary 
whole-milk  cheese  the  percentage  of  fat  present  is  rather  more 
than  that  of  the  casein. 

During  the  ripening  the  fat  suffers  no  great  change  as  a  rule, 
though  in  some  cases  its  quantity  is  increased  by  a  decomposition 
of  part  of  the  proteid.  This  was  first  noticed  in  1864  by 
Blondeau  in  the  course  of  his  investigations  on  Roquefort  cheese. 
The  transformation  appears  to  be  due  to  the  action  of  some  of 
the  lower  fungi.  In  certain  cases  again  a  chemical  change  or 
decomposition  of  the  fat  can  be  observed,  which  sometimes  leads 
to  the  development  of  a  rancid  flavour.  Fat  is  composed  of 
organic  acids  of  some  complexity  known  generally  as  fatty  acids, 
which  are  combined  in  a  paiticular  manner  with  glycerine. 
Among  the  fatty  acids  of  milk  may  be  mentioned  butyric  and 
caproic  acids,  which  are  volatile.  When  such  a  fat  is  exposed 
to  light  and  air  and  consequently  to  the  crowd  of  micro- 
organisms which  the  latter  contains,  it  undergoes  a  splitting 
into  the  two  constituents,  the  fatty  acid  and  the  glycerine.  The 
fatty  acids  then  undergo  further  changes,  uniting  in  different 
proportions  with  the  oxygen  of  the  air  and  splitting  up 
in  various  ways.  These  changes  are  commonly  referred  to  as 
rancidity.  In  many  cases  the  fat  in  cheese  is  aflFected  by  them 
in  various  degrees.  The  separation  of  the  fat  into  fatty  acid 
and  glycerine,  known  as  saponification,  frequently  takes  place, 
while  the  subsequent  development  of  the  rancid  flavour  b}r  the 
oxidation  of  the  fatty  acid  is  not  uncommon.  Duclaux  found 
in  one  particular  cheese  that  about  one  third  of  the  fat  present 
was  broken  up  into  its  two  constituents. 

Causes  of  the  ChanctEs  in  the  Pkoteids. 

1 .  Action  of  Bacteria. 

During  recent  years  very  great  attention  has  been  paid  to 
the  changes  in  the  proteids  which  we  have  described,  with 
a  view  to  ascertaining  the  nature  of  the  agencies  by  which 
they  are  brought  about.  At  first  they  were  thought  to  be 
purely  chemical,  but  the  great  development  of  bacteriology, 
which  has  been  the  result  of  Pasteur's  discoveries,  has  led 
to  the  view  that  they  are  mainly  the  work  of  microbes  or 
germs.  The  earliest  writer  who  attributed  the  ripening  of 
cheese  to  the  activity  of  these  organisms  was  Cohn,  who 
published  his  views  in  1875.  He  associated  the  changes 
with  the  bacteria  which  at  that  time  were  grouped  together 
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tincier  the  name  BacHkis  svitUis,  a  group  which  has  since 
been  found  to  consist  of  several  different  organisms.  The 
decompositionB  were  attributed  by  many  observers  to  the 
germs  which  convert  milk  sugar  into  lactic  acid,  and  which 
were  consequently  known  as  lactic  bacteria.  It  was  observed 
that  though  other  bacteria  were  present  in  the  milk,  the 
lactic  forms  gradually  suppressed  them.  The  lactic  bacteria 
have  been  found  to  develop  with  enormous  rapidity  at  first,  to 
maintain  themselves  for  a  varying  time,  and  then  to  diminish  in 
number  rapidly.  The  casein  softens  during  the  period  of 
increase,  and  this  coincidence  has  led  the  commencement  of 
ripening  to  be  attributed  entirely  to  their  influence.  It  must 
be  remembered,  however,  that  the  milk,  after  standing  exposed 
to  the  air  for  some  time,  is  infected  by  many  different  species  of 
bacteria  besides  those  which  form  lactic  acid  from  sugar.  Many 
authorities  state  further  that  when  pure  cultures  of  lactic 
bacteria  are  employed  the  proteids  remain  unchanged,  so  that 
the  lactic  organisms  have  no  power  of  forming  peptone  and  the 
other  nitrogenous  bodies  found  in  the  cheese. 

In  1878  attempts  were  made  by  Duclaux  to  obtain  pure 
cultures  of  the  different  bacteria  found  in  cheese,  so  as  to  test 
the  powers  of  each  kind  separately.  He  worked  on  Cantal 
cheese,  from  which  he  extracted  ten  different  species,  all  of 
which  belonged  to  the  large  group  of  the  hay  bacilli.  Nine  of 
the  ten  forms  were  found  to  be  able  to  set  up  the  changes  in 
the  proteids,  while  the  other  had  no  such  power.  Duclaux 
grouped  these  forms  together  in  the  genus  Tyrothrix,  each  one 
constituting  a  distinct  species.  The  most  energetic  he  named 
Tyrothrix  tenuis,  an  actively  motile  rod-like  bacillus,  often 
growing  in  the  form  of  filaments.  When  the  organisms  were 
cultivated  in  milk  or  curd,  quite  free  from  any  other  germs, 
they  gave  rise  to  leucin,  tyrosin,  and  compounds  of  ammonia, 
to  the  products,  in  fact,  which  we  have  seen  to  be  present  in 
great  abundance  in  ripened  cheese.  It  seems  probable,  there- 
fore, that  so  far  as  bacteria  are  concerned,  it  is  these  forms, 
and  not  the  true  lactic  bacteria,  which  set  up  the  changes. 

This  view,  however,  is  by  no  means  universally  accepted. 
It  has  been  opposed  by  many  well-known  observers,  among 
whom  may  be  mentioned  von  Preudenreich,  who  studied  the 
ripening  of  Emmenthal  cheese,  the  chief  Swiss  product,  and 
Lloyd,  who  investigated  the  manufacture  of  Cheddar.  The 
-latter  writer  says  emphatically  that  to  make  Cheddar  cheese  of 
excellent  quality,  the  Bacillus  addi  lactici  alone  is  necessary ; 
other  germs  tending  to  make  the  work  more,  rather  than  less, 
difficult. 
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2.  Action  of  an  Enzyme. 

Duclaux  attributes  the  action  of  the  TyrothriiX  bacilli  to  a 
Bolable  ferment  or  enzyme,  which  they  form  in  their  living 
substance,  and  pour  out  into  the  medium  in  which  they  are 
found.  If  a  pure  culture  of  this  organism  is  treated  with  a 
large  excess  of  alcohol,  a  precipitate  is  formed  which  contains 
the  enzyme.  If  it  is  allowed  to  stand  under  alcohol  for  some 
time,  and  is  then  dried  and  subsequently  extracted  with  water, 
the  enzyme  goes  into  solution  in  the  water.  The  solution  can 
then  be  freed  from  insoluble  matters  by  filtration,  and  if  some 
of  it  is  now  added  to  sterilised  milk  or  curd,  it  sets  up  tiie 
changes  in  the  proteids  in  exactly  the  same  way  as  the 
Tyrothrix  itself.  Weigmann  also  states  that  the  enzyme  can 
be  prepared  from  bacterial  cultures,  and  that,  when  added  to 
fresh  cheese,  it  accelerates  its  ripening,  just  as  do  the  organisms 
themselves. 

Duclaux  has  named  this  enzyme  easeaae  ;  it  belongs  to  the 
group  of  tri/psins,  of  which  the  best  known  member  is  the 
trypsin  of  pancreatic  juice,  whose  action  in  digestion  in  the 
alimentaiy  canal  has  already  been  described. 

The  Enzymes  of  Fresh  Milk  and  their  Action. 

Some  experiments  carried  out  in  1897  by  Babcock  and 
Bussell  at  the  agricultural  experiment  station  of  the  University 
of  Wisconsin  have  thrown  a  new  light  upon  the  process,  and 
have  shown  that  if  bacteria  play  an  important  partjin  these  diges- 
tive changes,  they  are  not  the  only  agency  at  work.  These 
researches  have  already  (p.  681)  been  incidentally  alluded  to  in 
considering  the  changes  which  take  place  in  milk  which  has 
been  preserved  for  a  considerable  time  through  the  addition  of 
antiseptics  such  as  chloroform.  We  saw  that  the  caseinogen 
was  gradually  peptonised  till  more  than  70  per  cent,  of  it  had 
disappeared.  The  presence  of  antiseptics  preserved  the  milk 
from  contamination  with  bacteria,  so  that  the  causes  we  have 
just  considered  were  not  operative.  Antiseptics  in  the  pro- 
portions used  are  not  obstacles  to  the  activity  of  enzymes — 
indeed,  are  generally  used  to  distinguish  between  the  action  of 
the  latter  and  that  of  bacteria.  It  appeared  probable,  there- 
fore, that  the  action  was  due  to  the  presence  of  an  enzyme. 
One  of  the  features  of  the  behavioar  of  the  latter  class  of 
substances  is  that  they  are  rendered  incapable  of  setting  up 
any  change  if  they  are  heated  to  about  160°  F.  while  in  solution. 
Babcock  and   Bussell   found  that   raising  the   milk  to   this 
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temperature  before  adding  the  antiseptics  effectnally  prevented 
the  peptonisation  of  the  caseinogen.  The  two  sets  of  experi- 
ments together  established  the  fact  that  in  these  milks  the 
changes  in  the  proteids  were  dne  to  enzyme  action,  and  as  no 
enzyme  or  anything  that  conld  give  rise  to  one  had  been 
added  to  the  milk,  the  latter  must  have  contained  it  as  it  left 
the  cow. 

We  have  already  seen  that  other  experiments  had  led  to 
the  conclusion  that  milk  normally  contains  a  little  rennet.  It 
appears,  therefore,  to  be  the  seat  of  two  enzymes,  just  as  is 
gastric  juice.  They  are  present,  however,  in  very  small 
quantities,  and  only  make  themselves  apparent  if  putrefactive 
changes  are  rendered  impossible  by  the  use  of  preservative 
fluids,  such  as  chloroform. 

There  is  nothing  at  all  improbable  in  the  view  that  these 
enzymes,  and  particularly  the  peptonising  one,  should  be  con- 
tained in  milk,  though  up  to  the  date  of  these  researches  their 
presence  had  not  been  suspected.  Small  quantities  of  pepsin 
are  known  to  be  present  in  many  of  the  tissues  and  fluids  of  the 
animal  body,  even  in  the  blood  and  in  the  fluid  of  muscle. 

The  enzyme  under  discussion  might  be  expected  to  be 
capable  of  demonstration  in  ripening  cheese  if  the  milk  origin- 
ally contained  it.  Babcock  and  Eussell  placed  a  newly  made 
cheese  under  chloroform  and  kept  it  under  observation  for  more 
than  a  year,  so  that  it  was  heavily  saturated  with  the  antiseptic. 
Examination  of  it  by  the  usual  bacteriological  methods  proved 
that  it  was  quite  free  from  organisms.  Yet  the  changes  of 
ripening  went  on  exactly  as  in  a  normal  cheese.  At  the  end  of 
a  year  more  than  fifty  per  cent,  of  its  casein  was  converted 
into  soluble  products,  partly  albumoses  and  peptones,  partly 
leucin  and  tyrosin.  The  amount  of  all  these  substances  was  found 
to  be  very  near  that  found  in  a  normal  cheese  of  the  same 
age. 

In  another  experiment  they  impregnated  a  milk  with  ether, 
adding  rennet  to  it  at  the  same  time.  It  was  curdled  by  the 
latter  quite  normally,  and  formed  practically  a  whey-soaked 
cheese.  After  foar  months  the  curd  which  was  produced  had 
gradually  dissolved  and  nearly  half  the  casein  had  been  con- 
verted into  albumoses  and  peptones,  with  a  certain  quantity  of 
lencin  and  tyrosin. 

Attempts  were  next  made  to  extract  the  two  enzymes  from 
milk  with  a  view  to  seeing  if  they  could  be  made  to  set  up  the 
curdling  and  the  peptonising  processes  in  a  fresh  sample.  One 
of  the  properties  of  enzymes  in  general  is  that  they  attach 
themselves  somewhat  closely  to  finely  divided  material  in  their 
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solutions.  Pepsin  can  be  extracted  from  gastric  juice  by 
causing  a  fine  precipitate  to  form  in  the  liquid,  when  the 
enzyme  clings  to  the  minute  particles  and  can  be  removed  by 
filtration,  leaving  the  fluid  without  any  digestive  power. 
Babcock  and  Russell  took  advantage  of  this  property  by  passing 
the  milk  through  a  cream  centrifugal  separator.  The  enzymes 
attached  themselves  especially  to  the  fine  particles  of  the  slime 
of  the  separator.  The  latter  was  mixed  at  once  with  a  quantity 
of  dilute  alcohol  containing  40  per  cent,  of  the  spirit,  and 
antiseptics  were  added  to  prevent  the  access  of  bacteria.  After 
twenty-four  hours  it  was  filtered,  yielding  a  clear  liquid,  free 
from  any  particles.  This  filtrate  was  then  evaporated  to  one 
tenth  of  its  original  bulk  in  shallow  dishes,  the  temperature 
being  maintained  at  85°  F.  and  more  antiseptic  being  added 
as  a  precautionary  measure.  The  solution  contained  a  certain 
quantity  of  soluble  proteid,  which  was  removed  by  the  ordinary 
procedure.  After  this  removal  it  was  found  to  have  the  power 
of  curdling  milk  like  an  ordinary  rennet  solution,  and  further 
to  be  able  to  dissolve  the  curd  when  allowed  to  stand. 

Experiments  were  made  subsequently  to  examine  its  action 
on  normal  milk  in  some  detail,  and  in  particular  its  power  of 
digesting  or  peptonising  casein.  It  was  mixed  with  milk 
under  various  conditions  and  allowed  to  act  for  twenty-one  days. 
The  nitrogen  in  the  milk  in  the  form  of  casein  and  that  in  the 
form  of  albumoses  and  peptone  were  then  determined.  As  a 
control  the  behaviour  of  milk  to  which  none  of  the  solution  was 
added  was  also  examined.  In  this  case  the  peptone  increased 
from  15  per  cent,  of  the  total  proteids  to  35  per  cent.  Milk 
to  which  the  extract  of  the  slime  was  added  showed  that  its 
peptone  increased  from  15  to  60  per  cent,  in  the  same  time. 
When  the  slime  extract  was  boiled  before  adding  it  to  the  milk 
the  increase  in'the  peptone  was  about  the  same  as  in  that  to  which 
no  slime  extract  had  been  added.  This  agrees  entirely  with 
the  view  that  the  latter  contained  a  peptonising  enzyme,  as  this 
body  would  have  been  destroyed  by  the  heating. 

The  slime  extract  was  in  subsequent  experiments  ascertained 
to  have  the  power  of  liquefying  gelatin,  a  property  which  is 
possessed  by  peptonising  enzymes. 

Its  general  behaviour  showed  this  new  enzyme  to  be  capable 
of  carrying  on  the  digestion  of  casein  so  far  as  to  form  leucin 
and  tyrosin  after  the  first  production  of  albumoses  and  peptones. 
In  this  respect  it  behaves  similarly  to  trypsin,  the  active  con- 
stituent of  pancreatic  juice.  Whether  or  no  it  is  identical  with 
the  latter  remained  for  a  time  uncertain,  but  in  the  following  year 
the  same  observers  published  the  results  of  some  experiments 
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which  show  that  though  much  like  trypsin,  it  possesses  features 
which  point  to  its  being  an  enzyme  specially  characteristic 
of  milk  and  not  occurring  elsewhere.  They  have  consequently 
given  it  the  name  galactase. 

The  chief  respect  in  which  it  differs  from  the  trypsin  of  the 
pancreas  is  that  it  not  only  forms  leucin  and  tyrosin  in  addition 
to  peptone,  but  it  decomposes  some  portion  of  these*  bodies, 
giving  rise  to  a  certain  an\ount  of  free  ammonia.  The  forma- 
tion of  this  gas  can  be  observed  when  the  enzyme  is  caused  to 
act  upon  milk  as  well  as  when  it  is  made  to  digest  cheese. 
This  feature  of  its  action  explains  the  fact  already  noticed  that 
ripening  cheese  contains  ammonia,  which  is  generally  found  in 
combination  with  the  acids  proceeding  from  the  bacterial  action 
at  the  expense  of  either  the  sugar  or  the  fat.  Galactase  differs 
slightly  from  trypsin  aleo  with  regard  to  the  temperatures 
at  which  its  action  is  most  energetic. 

There  still  remains  a  question  as  to  the  structures  in  the 
body  in  which  the  enzyme  is  formed.  It  seems  most  probable 
that  it  arises  in  the  cells  of  the  mammary  glands  which  secrete 
the  milk.  In  most  cases  of  the  formation  of  the  digestive 
ferments  such  structures  are  the  seat  of  their  origin,  and  in 
nearly  all  they  have  been  prepared  from  the  gland  cells  as  well 
as  from  their  secretion.  This  is  particularly  easy  in  the  case  of 
the  pepsin  and  rennet  of  the  stomach  and  of  the  trypsin  of  the 
pancreas.  No  observations  have,  however,  been  made  up  to  the 
present  on  the  mammary  gland. 

Another  view  has  been  suggested  by  Barthel,  to  the  effect 
that  they  arise  in  the  lymph  cells  or  leucocytes  which  are 
found  in  milk,  and  which  can  be  readily  detected  in  the  slime 
of  the  separators.  There  is  little  evidence  so  far  for  this  view, 
but  the  balance  of  probability  is  rather  against  it. 

There  is  a  good  deal  of  similarity  between'  Babcock  and 
Russeirs  galactase  and  Duclaux'  casease  from  the  Tyrothrix 
bacilli.  The  former  observers  go  so  far  as  to  say  that  they  are 
identical,  and  that  Duclaux  is  in  error  in  attributing  the  forma- 
tion of  the  enzyme  to  the  bacteria.  This  must,  however,  for  the 
present  remain  undecided. 

Some  amount  of  evidence  exists  in  favour  of  the  view  that 
the  ripening  of  the  cheese  is  not  in  all  cases  brought  about  by 
the  same  agency,  but  that  all  the  factors  we  have  considered  are 
capable  of  playing  a  part  in  the  process.  The  lactic  acid 
bacteria,  which  were  formerly  thought  to  be  all-important,  seem 
undoubtedly  to  take  a  much  smaller  share  in  it.  The  most 
staunch  supporter  of  this  bacterial  theory  has  admitted  that 
galactase  may  possibly  prepare  the  casein  for  their  action,  but 
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claims  that  they  subsequently  complete  the  decomposition.  The 
universal  presence  of  both  lactic  and  peptonising  bacteria  in  milk 
that  has  not  been  specially  protected  against  their  invasion,  and 
their  well-known  powers  in  setting  up  these  different  decompo- 
sitions, render  it  difficult  to  shut  our  eyes  to  the  probability  that 
they  normally  have  a  good  deal  to  do  with  the  process  of  ripen- 
ing, though  it  may  be  freely  admitted  that  the  natural  enzymes 
of  milk  can  initiate  and  carry  out  the  changes  unaided. 

Development  of  Special  Flavours  l\  Cheese. 

Two  other  most  important  features  of  the  ripening  of  cheese 
are  the  development  of  the  particular  odours  and  flavours  which 
are  characteristic  of  the  different  kinds.  At  the  outset  the  curd 
is  practically  without  either  smell  or  taste,  and  the  preliminary 
souring  only  gives  rise  to  the  odour  of  lactic  acid.  As  the 
changes  we  have  discussed  go  on  the  development  of  the  special 
characters  of  the  particular  cheese  takes  place.  Very  little  com- 
paratively is  known  about  either  of  these  features  ;  but  there  is 
little  doubt  that  they  are  brought  about  by  the  activity  of  lowly 
vegetable  organisms,  in  some  cases  bacteria,  in  others  filamentous 
fungi  or  moulds.  In  certain  cases  characteristic  odours  are  pro- 
duced by  the  mechanical  incorporation  of  particular  substances 
with  the  fresh  milk  or  the  newly-formed  curd,  as  in  the  case  of  the 
so-called  sage-cheese  and  clover-cheese.  This  is,  however,  out- 
side the  particular  phase  of  the  subject  now  under  consideration. 

Freudenreich  states  in  his  most  recent  paper  that  the  flavour 
of  Emmenthaler  cheese  is  due  to  the  lactic  bacteria.  He  proved 
this  by  inoculating  small  masses  of  curd  from  sterilised  milk  with 
several  different  organisms,  and  allowing  them  to  ripen.  Those 
containing  the  lactic  bacteria  were  the  only  ones  to  acquire  the 
normal  flavour  of  the  cheese. 

Pammel  discovered  an  organism,  which  he  called  BadJUm 
aromaiicttSy  which,  when  inoculated  into  fresh  curd,  produced 
during  the  ripening  process  an  aroma  similar  to  that  of  clover- 
cheese. 

The  action  of  the  lower  fungi  appears  to  be  responsible  for 
the  peculiar  flavour  and  aroma  of  Roquefort  cheese.  The 
organism  which  takes  the  largest  share,  if  not  the  only  one,  in 
their  development  is  the  common  green  mould,  PeniciUium 
glaucvm^  which  occurs  so  frequently  upon  jams,  preserved 
fruits,  &c.  The  spores  of  the  mould  make  their  way  into  the 
cracks  of  the  cheese,  finding  an  appropriate  nutriment  partly  in 
the  prbteids  and  partly  in  the  lactic  acid  of  the  early  fermenta- 
tive process.  It  grows  abundantly,  and  permeates  all  the 
crevices  which  soon  arise  in  the  ripening  mass. 
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Penicillium  spores  are  almost  universally  present  in  the  air, 
and  will  speedily  settle  on  such  substances  as  cheese.  Why 
they  specially  thrive  in  Roquefort  cheese  does  not  seem  very 
evident  unless  the  other  germs  which  are  present  in  the  curd 
prepare  a  specially  advantageous  food  for  the  fungus.  This  is 
a  point  on  which  further  investigation  is  much  needed. 

The  dependence  of  the  particular  features  of  the  cheese  upon 
the  presence  of  this  mould  leads  to  its  being  artificially  sown  in 
the  fresh  curd  during  the  early  stages  of  the  manufacture. 
Cultures  of  it  are  made  on  bread,  and  when  the  production  of 
spores  is  well  established  the  whole  mass  is  dried  and  ground. 
The  resulting  powder  is  then  strewn  between  the  separate  layers 
of  the  sliced  curd. 

No  investigation  appears  to  have  been  made  as  to  the  special 
fungi  characteristic  of  Stilton,  Gorgonzola,  and  other  cheeses 
which  develop  blue  mould.  There  is  little  doubt,  however,  that 
these  are  closely  allied  to  Penicillium  if  they  are  not  identical 
with  it.  The  flavours  are  not  dissimilar,  the  slight  variations 
depending  probably  upon  small  differences  in  the  nutrition  of 
the  organism  when  cultivated  on  the  different  curds. 

The  organism  which  is  the  cause  of  the  special  flavour  of 
Edam  cheese  has  been  ascertained  to  be  a  bacterium,  the  so- 
called  8treptococeu4i  Iwllaniieus,  which  is  concerned  in  producing 
the  peculiar  disorder  known  as  "  ropiness  "  in  milk.  The  organism 
is  mixed  with  the  milk  before  the  latter  is  curdled,  generally  by 
adding  to  it  a  small  quantity  of  ropy  whey  before  it  is  set  for 
cheese. 

The  influence  of  various  bacteria  which  from  time  to  time 
obtain  access  to  milk  or  to  curd  is  frequently  found  to  be  very 
objectionable  during  ripening,  leading  to  the  development  of 
flavours  which  are  unpalatable.  Some  species  of  Duclaux' 
tyrothrix,  particularly  1\  genicvlakis,  produce  a  bitter  substance 
in  both  milk  and  soft  cheese.  Another  bacterium,  called  Micro* 
eoeeue  casei  amari^  from  its  possessing  this  particular  property, 
was  isolated  by  EVeudenreich  from  hard  Swiss  cheese.  Many 
organisms  have  been  isolated  which  can  produce  bitter  flavours 
in  milk  alone.  If  these  contaminate  it  before  it  is  curdled  the 
objectionable  flavour  is  developed  at  the  outset.  It  is  probable 
that  the  peculiar  flavours  incident  to  particular  kinds  of  cheese 
are  seldom  the  work  of  a  single  agent,  but  that  many  co-operate 
together  under  various  conditions.  The  nature  of  the  several 
organisms  and  the  special  conditions  under  which  they  most 
advantageously  develop  the  flavours  remain  subjects  for  investi- 
gation. 

J.  Reynolds  Green. 

Cambridge 
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REPORT  OF  THE  COUNCIL 

TO  THK 

HALF  YEARLY  GENERAL  MEETING  OF  GOVERNORS  AND 
MEMBERS  OF  THE  SOCIETY, 

IlBLD    AT    THE    SOCIETY'S    HOU8B, 

13  Ilamorer  Square,  W., 

ON  TITXTRSDAY,  DBCEMBER  13,  1900, 

Earl  Cawdor  (President)  in  the  Chair. 


The  Council  have  to  report  that  the  list  of  Grovemors  and  Members 
has  undergone  the  following  changes  during  the  half-year  which  has 
elapsed  since  the  Anniversary  General  Meeting  in  May  last :  —2  new 
Governors  and  133  new  Members  have  joined  the  Society,  and  2 
Members  have  been  reinstated  under  Bye-law  12,  whilst  the 
deaths  of  6  life  Governors,  52  life  Members,  and  88  Annual 
Members  have  been  reported.  A  total  of  12  Members  have  been 
struck  off  the  books  under  Bye-law  10,  owing  to  absence  of 
addresses  ;  15  under  Bye-law  11,  for  arrears  of  subscription  ;  and 
33  have  resigned. 

2.  The  losses  to  the  Society  through  the  deaths  of  influential 
well-wishers  and  supporters  have  during  the  last  half-year  been 
unusually  severe.  Amongst  other  Governors  and  Members  whose 
decease  the  Society  has  had  to  deplore  are  :  H.B.H.  the  Duke 
of  Saxe-Coburg  and  Gotha,  Duke  of  Edinburgh  ;  the  Duke  of 
Wellington  ;  the  Marquess  of  Bute  ;  Earl  Howe  ;  Lord  Hylton ; 
Lord  Russell  of  KiUowen  ;  Sir  W.  Cunliffe  Brooks,  Bart. ;  Sir 
Gabriel  Goldney,  Bart.  ;  Sir  John  Lawes,  Bart.,  F.R.S.  (a  Trustee  of 
the  Society) ;  Sir  A.  W.  Neeld,  Bart. ;  Sir  J.  Heron  Walker,  Bart ;  Sir 
Henry  Simpson ;  Admiral  Maxse  ;  General  Pitt-Rivera ;  Mr.  WilUam 
Biddell,  of  Lavenham  ;  Mr.  John  Batten,  of  Aldon,  Yeovil  (a 
Foundation  Life  Governor  of  the  Society,  elected  a  Member  of  the 
English  Agricultural  Society  on  July  16,  1839) ;  Mr.  Alfred 
Castellain,  of  Liverpool  (a  Member  since  May  27, 1840)  ;  Mr.  Alfred 
De  Mornay  ;  Mr.  T.  Duncombe  Eden  (a  Member  since  1841) ; 
Mr^  R.  W.  Eddison,  of  Leeds  (who,  as  reported  to  the  Members  at 
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the  Anniversary  General  Meeting  held  in  May,  had  heen  nominated 
for  a  seat  on  the  Council,  but  who  died  on  the  night  before  the  date 
for  his  election) ;  Mr.  G.  R  Muntz ;  Mr.  Harry  J.  Hildyard ; 
Mr.  Samuel  Rowlandson  (a  Member  of  the  Council  since  1889) ; 
and  Mr.  W.  Sheraton  (a  former  Member  of  the  Council  from  1878 
to  1890). 

3.  The  above  and  other  changes  bring  the  total  number  of 
Governors  and  Members  now  on  the  Register  to  10,630,  divided  as 
follows  : — 

8  Foundation  Life  Governors  (Members  elected  before  the 
granting  of  the  Charter  on  March  26,  1840) ; 
71  Governors  paying  an  annual  subscription  of  5/. ; 
97  Life  Governors ; 
6,858  Members  paying  an  annual  subscription  of  U.  ; 
3,450  Life  Members ; 
121  Life  Members  by  Examination  ; 
26  Honorary  Members ; 


10,630  Total  number  of  Governors  and  Members,  as  against  a  total 
of  10,846  Members  at  the  same  period  last  year. 

4.  Two  vacancies  on  the  Council  occurred  during  the  autumn 
recess  through  the  lamented  deaths  of  Sir  John  Lawes  and  Mr. 
Samuel  Rowlandson.  The  reputation  of  Sir  John  Lawes  as  a 
scientific  agriculturist  has  been  world-wide  for  many  years  ;  and  his 
services  to  Agriculture  at  large  during  the  whole  of  his  long  and 
useful  life  of  eighty-six  years  merit  the  most  grateful  recognition 
by  the  members  of  the  Royal  Agricultural  Society,  on  the  Council  of 
which  he  had  sat  for  the  unprecedented  period  of  fifty- two  years  (1848 
to  1900).  The  leading  facts  of  Sir  John  Lawes'  career  have  already 
been  given  in  an  obituary  notice,  from  the  pen  of  Dr.  Fream,  which 
appeared  in  the  September  number  of  the  Society's  Journal ;  but 
the  Council  wish  formally  to  put  on  record  in  this  report  their  deep 
sense  of  the  irreparable  loss  to  the  agricultural  community  caused  by 
Sir  John's  decease,  and  their  high  appreciation  of  the  value  of  his 
researches  at  Rothamsted,  the  continuance  of  which  after  his  death 
has  happily  been  ensured  through  the  munificent  donation  which 
he  made  to  the  Lawes  Agricultural  Trust  in  the  year  1889.  It 
was  the  wish  of  the  Council  on  more  than  one  occasion,  and 
particularly  in  1893,  when  the  Jubilee  of  the  Rothamsted  experiments 
was  celebrated,  that  Sir  John  Lawes  should  accept  the  Presidency  of 
this  Society.  Though,  in  view  of  his  deafness  and  advancing  years, 
he  felt  unable  to  accept  the  compliment  thus  sought  to  be  paid 
to  him.  Sir  John  manifested  to  the  last  the  keenest  interest  in  the 
Society's  welfare,  and  the  long  list  of  articles  which  he  and  his 
collaborator.  Sir  J.  Henry  Gilbert,  wrote  for  the  Society's  Journal 
constitute  what  is  undoubtedly  the  most  important  series  of  con* 
tributions  to  that  publication  since  its  original  issue  in  1839. 
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5.  The  post  of  Troatee  of  the  Society,  vacated  by  the  death  of  Sir 
John  Lawes,  has  been  accepted  by  the  Dake  of  Bedford,  to  the 
generosity  of  whom  and  his  predecessors  in  the  title  the  Society  is 
so  much  indebted  for  the  maintenance  of  the  Wobum  Experimental 
Farm.  The  Earl  of  Derby  has  been  appointed  a  Vice-President 
in  the  room  of  the  Duke  of  Bedford,  and  Mr.  W.  -A.  Pront,  of 
Sawbridgeworth,  Herts,  has  been  elected  as  a  Member  of  the 
Council. 

6.  The  vacancy  caused  by  the  death  of  Mr.  Dan.  Pidgeon 
earlier  in  the  year  has  been  filled  by  the  election  as  a  Member 
of  Council  of  Mr.  John  Howard  Howard,  of  St.  Mary's  House, 
Bedford.  By  the  regretted  death  of  Mr.  Samuel  Eowlandaon,  of 
Newton  Morrell,  Darlington,  who  had  rendered  conspicuous  services 
to  the  Society  during  the  nine  years  of  active  life  (1889-1898) 
that  he  sat  upon  the  Council,  another  vacancy  has  arisen  which  is 
now  under  the  consideration  of  the  Council. 

7.  In  view  of  the  presence  in  this  country  at  the  time  of  the 
York  Show  of  Landrath  von  Etzdorf,  Director-General  of  the 
East  Prussian  estates  of  H.I.M.  the  German  Emperor,  who  had 
been  officially  sent  to  England  to  pursue  some  agricultural 
inquiries,  it  appeared  to  the  Council  to  be  fitting  that  the 
Society  should  show  its  appreciation  in  some  special  manner 
of  the  visit  of  the  representative  of  His  Imperial  Majesty. 
Landrath  von  Etzdorf  was  accordingly  elected  at  the  Council 
Meeting  held  on  May  30  an  Honorary  Member  of  the  Society, 
and  a  very  cordial  telegram  of  thanks  for  this  compliment  was 
subsequently  received  from  H.I.M.  the  German  Emperor  by 
H.R.H.  the  Prince  of  Wales,  as  President  of  the  Society.  In 
order  to  afford  an  opportunity  for  associating  with  the  Society  in 
an  honorary  capacity  other  distinguished  representatives  of  agri- 
culture in  the  colonies  and  abroad,  the  existing  bye-law  restricting 
the  number  of  Honorary  Memberships  to  twenty-five  has  been 
enlarged  so  as  to  give  power  to  the  Council  to  elect  Honorary 
Members  up  to  a  maximum  number  of  fifty,  of  whom  not  more 
than  twenty-five  may  be  British  subjects. 

8.  The  Society's  sixty -first  Meeting,  under  the  presidency 
of  H.R.H.  the  Prince  of  Wales,  was  held  on  the  Knavesmire 
in  the  historic  city  of  York,  from  June  16  to  22  last.  The  entries  of 
live  stock  and  implements  were  fully  up  to  the  average,  and  the  quality 
of  the  exhibits  was  well  maintained.  The  Show  week  was  favoured 
on  the  whole  with  fine  weather,  and  everything  possible  was  done  by 
the  Lord  Mayor  and  Corporation,  the  local  Committee,  the  railway 
companies,  and  the  officials  of  the  Society  to  make  the  Show  a 
success.  The  Meeting  fully  answered  its  primary  object  by  bringing 
together  a  very  fine  and  representative  collection  of  live  stock  of  the 
different  breeds,  and  introducing  to  the  notice  of  the  public  the 
latest  developments  in  farm  machinery  and  appliances.     But  it 
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neverthdess  failed  to  attract  a  sufficient  number  of  paying  viaitorB 
to  meet  the  expenses ;  and  the  final  result  of  the  holding  of  the 
Meeting,  as  certified  by  the  Society's  auditors,  is  a  deficit  of  the 
considerable  amount  of  3,464Z.  17^.  8^^.,  which  will  haye  to  be  met 
oat  of  the  Society's  general  funds,  already  seriously  depleted  by 
the  lasses  on  tl^e  two  previous  Shows. 

9.  The  precise  amount  by  which  the  Society's  general  funds 
will  be  dinmiished  as  the  result  of  the  working  of  the  present  year 
cannot,  of  course,  be  ascertained  until  afterthe  complete  balance-sheet 
of  the  calendar  year  1900  has  been  made  up  and  approved  by  the 
Auditors.  The  system  of  accounts  adopted  by  the  Society  for  some 
years  past  was  fully  dealt  with  in  the  Report  to  the  General  Meeting 
held  on  December  9,  1897,  in  which  it  was  explained  that  the 
Society's  accounts  are  rendered  each  year  in  two  sections,  showing 
respectively  (a)  the  ordinary  income  and  expenditure  on  the  depart- 
ments of  the  Society's  public  work  other  than  the  shows,  and  (6)  the 
receipts  and  expenditure  at  the  Country  Meetings,  the  results  of 
both  being  brought  together  in  a  general  balance-sheet,  showing  the 
financial  position  of  the  Society  as  a  whole.  It  was  pointed  out  in 
1897  that  whilst  all  the  members  of  the  Society  pa!rticipate  in  its 
ordinary  privileges,  only  a  proportion  of  them  attend  the  Shows 
regularly,  and  less  than  5  per  cent,  exhibit  live  stock  at  the 
Meetings.  For  the  maintenance  of  the  Society's  ordinary  operations 
on  their  present  scale,  it  was  indicated  that  "  the  annual  subscriptions 
received  from  the  members  who  subscribe  U.  a  year  would  obviously 
be  insufUcient,  were  it  not  for  a  contribution  to  the  revenue  of  the 
year  from  the  Reserve  Fund,  in  respect  of  the  share  of  the  expenses 
due  from  the  Life  Governors  and  Members.  This  Reserve  Fund 
practically  represents  the  unexhausted  balance  of  the  life  composi- 
tions, and  it  is  now  [1897 J  only  preserved  intact  by  the  surpluses  at 
recent  shows.  In  the  event  of  a  financially  unremunerative  Country 
Meeting,  it  is  from  the  Reserve  Fund  that  the  deficit  would  have 
to  be  made  good."  Hence  it  is  that  the  unexpected  losses  from  the 
Show  of  the  present  year  and  those  of  1898  and  1899,  have  caused 
a  shrinkage  in  the  Reserve  Fund  greater  than  the  reduction  through 
deaths  and  the  effluxion  of  time  of  the  Society's  liabilities  to  its  iSe 
members. 

10.  As  is  obvious,  the  takings  at  the  doors  for  the  admission  of 
visitors  to  the  Shows  are  beyond  the  power  of  the  Society  to  fore- 
cast^ being  dependent  on  the  pleasure-seeking  proclivities  of  the 
public.  But  the  expenditure  in  the  preparations  for  the  Shows  is 
also  to  a  not  inconsiderable  extent  dependent  upon  considerations 
over  which  the  Society  has  no  opportunity  of  effective  control. 
If,  for  instance,  the  highly  successful  York  Show  of  1883  be 
compared  with  the  Show  of  1900,  it  is  found  that  whilst,  owing  to 
swine  fever  restrictions,  no  pigs  could  be  exhibited  this  year  (as 
against  200  entries  in  1883),  provision  had  to  be  made  at  the 
recent  Show  for  85  more  horses,  225  more  cattle,  and  202  more 
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pens  of  sheep  than  on  the  previous  occasion,  for  629  entries  of 
poultry,  which  were  not  exhibited  at  all  in  1883,  for  403  more 
entries  of  produoe,  and  for  1,636  more  feet  of  Implement  shedding. 
This,  of  course,  involved  largely  increased  payments  for  wages 
and  for  timber  and  other  materials — all  of  which,  moreover,  are 
now  25  per  cent,  dearer  than  in  1883.  There  are  numerous  de* 
partments  in  the  Show  now  which  did  not  exist  at  all  in  1883  ;  and 
the  Society  has  hod  of  late  years  to  assume  the  responsibility  for 
various  items  of  expense,  from  which  it  was  before  free.  In  the 
administrative  departments  of  the  York  Show,  however,  the  eort 
was  much  the  same  as  in  previous  years ;  and  if  the  attendance  of 
paying  visitors  had  been  up  to  expectation,  the  Show  would  have 
been  a  success  from  a  financial  as  well  as  from  every  other  point  of 
view. 

11.  It  is  a  matter  of  great  regret  to  the  Council  thati  notwith- 
standing the  excellence  of  the  York  Show  and  the  efforts  made 
by  all  concerned,  the  attendance  of  the  public — by  whose  pay- 
ments for  admission  the  Society  had  hoped  to  recoup  itself  for  the 
immense  preliminary  expense  involved  in  the  preparations — should 
have  been  so  disappointing :  the  total  visitors  numbering  only 
87,51 1,  which,  with  the  exception  of  Maidstone,  is  the  lowest  recorded 
since  the  Beading  Meeting  of  1882.  Many  causes,  no  doubt^ 
contributed  to  this  untoward  result ;  and  as  the  experience  of  other 
Agricultural  Societies  has  this  year  been  the  same,  it  is  doubtless 
the  fact  that  the  war  in  South  Africa  has  had  a  seriously  deterrent 
effect  upon  the  number  of  visitors  at  agricultural  shows  and  other 
exhibitions.  But  it  cannot  be  overlooked  that  there  is  another  and 
more  permanent  cause  affecting  the  Royal  Agricultural  Society's 
Shows  from  the  point  of  view  of  attendance  of  the  ordinary  sight- 
seeing and  paying  public.  As  was  observed  in  the  report  dated 
February  5,  1900,  of  the  Special  Committee  on  the  Society's  Show 
system,  which  was  published  in  extenso  on  pages  65  to  86  of  Part  I, 
of  the  current  volume  of  the  Society's  Journal  : — 

The  system  under  which  the  Society  has  held  its  annual  Show  in  a 
different  town  each  year  was  inaugurated  at  a  time  when  one  part  of 
England  knew  very  little  of  the  agricultural  practices  and  aj^pliances  of 
other  parts,  and  when  an  agricultural  show  of  any  pretensions  was  a 
phenomenon.  Out  of  the  **  Eoyal "  Shows  has  sprung  a  system  of  agri- 
cultural gatherings  at  which  the  live  stock  and  other  products  of  difi^nt 
provinces,  counties,  districts,  estates,  and  parishes  compete  one  against  the 
other;  and  the  modem  facilities  of  railway  travelling  now  place  within  the 
reach  of  almost  everyone  an  agricultural  show  of  adequate  dimensions  to 
satisfy  the  ordinary  sight-seeing  visitor. 

Organisations  Uke  the  Bau  and  West,  the  Boyal  Oounties,  the  York- 
shire, and  the  Lancashire  Agricultural  Societies  now  hold  Shows  which  tap- 
proximate  in  point  of  size  to  the  '*  Koyal  '*  Shows  of  a  generation  ago ;  and 
the  customary  wantH  of  the  important  districts  above  mentioned  may 
not  improbably  be  redded  by  the  residents  as  sufficiently  satisfied  by 
the  annual  exhibitions  m  their  midst  of  the  Societies  referred  to.     Thus  the 
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AmLual  Ooimtrj  Meetmg  of  this  Society  bas  ceased  to  be  the  phenomenal 
attraction  it  once  was  in  times  of  less  uniyersal  travel  than  at  present. 

The  -j^wer  of  a  Show  to  attract  the  paying  jtubiic  does  not  of  course 
increase  in  proportion  to  its  area  and  comprehensiveness ;  and  attendances 
which  were  once  sufficient  to  leave  a  surplus  are  now  quite  inadequate  to 
meet  the  augmented  expenses  of  a  Show  of  larger  area,  increased  exhibits. 
more  exact  classification,  greater  comprehensiveneeB,  and  much  enhanced 
facilitieB  to  exhibitors,  members,  and  visitors. 

The  expansion  in  the  number  and  variety  of  exhibits  both  of  live  stock 
and  aoricultural  machineiy  has  involved  a  corresponding  increase  of  re- 
^poBsibilitv  and  financial  risk  to  the  Society,  since  no  more  paying  visitors 
come  to  the  Show  because  it  is  larger  than  it  used  to  be,  whilst  the  cost  of 
the  preparations  for  the  exhibits  and  of  administration  must  necessarily 
increajse  as  the  Show  grows  in  size,  and  as  the  Society,  to  meet  the  demands 
or  needs  of  the  public,  undertakes  fresh  responsibilities. 

18.  As  the  members  will  be  aware,  this  Special  Committee  re- 
Tiewed  very  exhanstively  in  their  report  all  the  considerations 
which  demand  attention  in  connection  with  the  future  of  the 
Society's  Shows,  and  finally  arrived  at  the  conclusion  that  "  if  the 
Shows  are  to  fulfil  their  proper  function  in  the  future,  without  an 
unwarrantable  drain  upon  the  Society's  general  resources,  it  would 
be  desirable  that  they  should  be  held  upon  some  permanent  location." 
This  conclusion  was,  as  reported  to  the  Anniversary  Greneral  Meeting 
in  May,  endorsed  by  the  Council  after  deliberate  consideration  and 
full  debate  ;  and  the  Special  Committee  were  requested  to  proceed 
further  in  the  direction  of  making  inquiries  as  to  possible  sites  for  a 
permanent  Showyard.  Many  proposals  and  suggestions  have  since 
been  received  by  the  Society  on  this  subject^  and  have  been  carefully 
weoghad  by  the  Special  Committee. 

13«  From  information  received  by  the  Committee  before  they 
presented  their  original  report  of  February  5,  1900,  it  had  been  re- 
garded as  possible  that  sites  might  have  become  available  in  some 
of  the  lar^Bst  provincial  towns  on  exceptionally  favourable  terms, 
either  in  connection  with  municipal  schemes  of  development  or 
otherwise ;  but  a  more  exact  study  by  the  Committee  of  this 
particular  point  showed  that  most  of  the  schemes  which  were 
proposed  would  be  dependent  for  their  progress  beyond  the 
initial  stage  upon  the  Society  first  deciding  for  itself  whether  it 
would  go  to  the  particular  tewn,  in  which  case  local  assistance  was 
in  some  instances  promised,  and  in  others  might  be  expected  towards 
the  acquisition  of  the  site  suggested.  In  these  circumstances,  and 
also  because  difficulties  presented  themselves  in  the  Society's  enter- 
taining any  proposition  which  would  not  leave  it  with  complete 
oontroT  over  the  site,  the  Special  Committee  sought  the  instructions 
of  the  Council  on  August  1  as  to  whether  in  their  judgment  the 
Societjr's  permanent  Showyard  should  be  in  the  neighbourhood  of 
London  or  the  provinces. 

14.  After  a  full  discussion  the  Council  resolved  "that  it* 
18  desimble  to  obtain  a  site  in  the  neighbourhood  of  London  for 
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the  purposes  of  the  Society's  permanent  Showjard " ;  and  the 
Committee  were  asked  to  continue  their  labours  on  this  basis.  The 
Special  Committee  have  since  been  actively  engaged  in  considering 
various  sites  offered  to  them  in  the  London  district,  and  have  reported 
a  certain  amount  of  progress  in  their  inquiry,  though  they  are  not 
yet  in  a  position  to  make  any  definite  recommendation.  It  appears 
probable  that  it  will  be  necessary  for  the  Society  to  rent,  and  it  may 
be  hoped  eventually  to  acquire,  a  site  of  its  own,  capable  of  adapta- 
tion to  the  Society's  special  needs,  and  of  being  utilised — daring  the 
time  it  is  not  required  for  the  preparations  for  the  Show  and  the 
Show  itself— for  any  other  kindred  or  subsidiary  purposes  that 
may  present  themselves.  The  matter  is  so  important  for  the  future 
well-being  of  the  Society  that  any  proposals  for  the  actual  selection 
and  equipment  of  a  permanent  Showyard  must  be  thoroughly  well 
considered  in  all  their  bearings  before  a  definite  decision  can  be 
arrived  at ;  and  it  is  not  therefore  possible  on  the  present  occasion 
to  do  more  than  to  report  progress  towards  a  solution  of  the 
difficult  problem  remitted  to  the  Special  Committee  for  con- 
sideration. 

15.  The  Meeting  of  the  Society  in.  the  year  1901  will,  as  already 
announced,  be  held  at  Cardiff :  and  the  Council  have  decided  that 
the  Meeting  shall  be  opened  in  all  departments  (Implement, 
Stock,  Poultry  and  Produce)  on  Wednesday,  June  26.  It  will 
remain  open  on  Thursday,  June  27  ;  Friday,  June  28  ;  Saturday, 
June  29  ;  and  on  Monday,  July  1. 

16.  The  final  date  for  the  receipt  of  entries  in  the  Implement 
Department  has  been  fixed  for  Friday,  March  15,  1901,  idthougb 
post  entries  at  double  fees  may  be  tendered  up  to  Monday,  April  1, 
1901.  For  Live  Stock,  including  Horses,  Cattle,  Sheep,  and  Pigs, 
the  entries  will  close  on  Monday,  April  15,  at  10«.  per  entry  ;  on 
Wednesday,  May  1,  at  158.  per  post  entry  ;  and  finally,  on  Wednes- 
day, May  15,  at  IL  per  late  entry.  For  Poultry  and  Farm  Produce 
the  entries  will  close  on  Wednesday,  May  1,  at  2*.  M.  per  entry, 
and  finally  on  Wednesday,  May  15,  at  bs,  per  post  entry.  Double 
fees  will  be  payable  by  Non-Members  of  the  Society.  An  exhibitor 
will  be  permitted  to  make  in  the  Classes  for  live  Stock  and  Poultry 
as  many  entries  in  the  Class  as  there  are  prizes  offered  in  that  class. 
Provision  will  be  made  for  enabling  exhibitors  who  have  already 
entered  animals  to  substitute  for  them  entries  of  other  animals  in 
the  same  class  up  to  Friday,  May  31,  on  payment  of  a  registration 
fee  of  68,  (Non-Members  double). 

17.  The  Regulations  as  to  the  Exhibition  (not  for  compeUdon) 
of  articles  in  the  Implement  Department  will  be  the  same  in  all 
essentials  as  in  previous  years  ;  but  as  there  will  not  be  at  Cardiff 
a  preliminary  day  during  which  the  Implement  Yard  is  alone  open, 
it  will  be  necessary  to  strictly  enforce  the  regulation  under  which 
all  exhibits  in  the  Implement  Yard  sent  in  by  the  evening  of 
Siaturday,  June  22,  must    be  finally  arranged,   cleared  up,   and 
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completed  by  5  p.m.  on  Monday,  June  24.  The  competitive  trials 
of  Implements  for  the  Society's  Prizes  will,  as  announced  to  the 
last  Meeting,  be  of  the  following  classes  of  Implements  : 

Ckus  I.  Portable  Oil  Engines  (power  not  to  exceed  15  B.H.P.). 

Prizes  oOfered  :  First  Prize,  40^. ;  Second  Prize,  201. 
Class  //.  Agricultural  Locomotive  Oil  Engines  (power  not  to 

exceed  20  B.H.P.).  Prizes  offered  :  First  Prize,  40Z. ;  Second 

Prize,  20^. 
Class  III,  Small  Ice-making  Plant,  suitable  for  a  Dairy  (output 
not  to  exceed  4  cwt.  in  10  hours).     Prize  offered,  \bl, 

18.  The  Prize  Sheet  for  Stock,  Poultry  and  Produce  has  been 
definitely  settled,  and  will  be  issued  immediately.  The  Prizes 
offered  in  all  departments  (exclusive  of  Champion  Prizes  and  Medals 
offered  by  various  Breed  Societies)  amount  in  all  to  5,754^.,  to  which 
the  Cardiff  Local  Committee  contribute  712/.  and  various  Breed 
Societies  353/.  The  special  prizes  offered  by  the  Cardiff  Local 
Committee  include  four  classes  for  Hunters,  four  for  Hackneys,  two 
for  Ponies,  two  for  Welsh  Ponies,  one  for  Polo  Ponies,  four  for 
Harness  Horses,  two  for  Colliery  Horses,  and  three  for  Draught 
Horses  in  harness  to  be  exhibited  on  the  Saturday  of  the  Meeting 
only  ;  one  class  for  Welsh  Sheep,  two  for  Byeland  Sheep,  and  one 
for  Badnor  Sheep.  Two  classes  are  also  offered  for  Caerphilly 
Cheeses  of  1901  make. 

18.  The  Classes  for  Live  Stock  provided  by  the  Society  itself 
will  include  Hunters,  Cleveland  Bays  and  Coach  Horses,  Hackneys, 
Ponies,  Mountain  and  Moorland  Ponies,  Shires,  Clydesdales,  and 
Suffolk  Horses. 

90.  In  the  classes  for  Cattle,  prizes  will  be  offered  by  the  Society 
for  the  Shorthorn,  Hereford,  Devon,  Sussex,  Longhom,  Welsh,  Red 
Polled,  Aberdeen  Angus,  Galloway,  Highland,  Ayrshire,  Jersey, 
Guernsey,  Kerry,  and  Dexter  breeds,  and  for  Dairy  Cows.  The 
maximum  age  of  Bulls  competing  for  the  prizes  offered  by  the 
Society  will  be,  as  a  rule,  limited  to  four  years,  and  that  of  cows 
to  six  years,  whilst  the  competition  for  cows  of  three  years  old  and 
upwards  wiU,  as  announced  at  the  May  Meeting,  be  restricted  to 
AfiiTirvi.lg  "  in  milk." 

21.  The  Classes  for  Sheep  will  include  Oxford  Downs,  Shropshires, 
South  Downs,  Hampshire  Downs,  Suffolks,  Somerset  and  Dorset 
Homed,  Lincolns,  Leicesters,  Cotswolds,  Border  Leicesters,  Kentish 
or  Bomney  Marsh,  Wensleydales,  Devon  Long-woolled,  Dartmoor, 
Exmoor,  Cheviot,  Black-faced  Mountain,  and  Herdwicks.  The 
prizes  for  Pigs  will  include  the  Large  White,  Middle  White,  Small 
White,  Berkshire,  Tamworth,  and  Large  Black  breeds. 

82.  The  Council  having  decided  to  consider  the  offer  of  prizes 
from  Breed  Societies  direct  in  augmentation  of  those  provided  by 
the  Society,  instead  of,  as  heretofore,  receiving  such  prizes  only 
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through  the  Local  Committee,  the  offers  of  the  following  Societies 
have  been  accepted  : — The  Polo  Pony  Society,  six  dasses  for 
Polo  ponies;  the  Shetland  Pony  Society,  two  Classes  for  Shet- 
land ponies  ;  the  Lincolnshire  Red  Shorthorn  Association,  four 
classes  for  Lincolnshire  Red  Shorthorn  Cattle ;  the  English  Keny 
and  Dexter  Cattle  Society,  one  class  for  Kerry  Heifers  and  one 
class  for  Dexter  Heifers  ;  the  Shropshire  Sheep  Breeders'  Association, 
one  class  for  Shropshire  Rams  ;  the  Lincoln  Long-wool  Sheep 
Breeders'  Association,  one  class  for  Lincoln  Rams  ;  the  Devon  Long- 
Woolled  Sheep  Breeders'  Society,  one  class  for  Devon  Long- Woolled 
Ram  Lambs. 

23.  Prizes  will  be  given  by  the  Society  for  useful  descriptions  of 
Live  Poultry  (the  prizes  for  dead  fowls  and  ducklings  being  discon- 
tinued) ;  for  Butter ;  for  Cheddar,  Cheshire,  Stilton,  Wensleydale, 
Wilts,  Double  Gloucester,  and  other  British  Cheeses  (Cream  Cheese 
excepted)  of  1901  make  ;  and  for  Cider  and  Perry.  The  British  Bee- 
keepers' Association  will  continue  their  prizes  for  Hives,  Honey,  and 
Bee  Appliances. 

24.  The  Horse  Shoeing  Competition  will  be  continued  at  Cardiff 
in  two  Classes  open  to  the  United  Kingdom — viz.  for  Hunters  and 
Cart  Horses — and  Prizes  amounting  to  l^L  will  be  offered  in  each 
class.  The  Worshipful  Company  of  Farriers  have  ofibred  to  present 
the  Freedom  of  their  Guild,  free  of  cost,  to  the  winner  of  the  First 
Prize  in  each  Class,  provided  the  Judges  consider  that  sufficient 
ability  has  been  displayed.  The  Registration  Committee  of  the 
Farriers'  Company  will  also  admit,  free  of  charge,  the  First  Priae 
winners  in  these  Competitions  to  the  Official  Register  of  furriers 
or  Shoeing  Smiths,  and,  on  payment  of  the  usual  fees,  all  other 
competitors  who  shall  duly  satisfy  the  Judges  of  their  efficiency. 
The  Cardiff  Local  Committee  have  also  offered  Prizes  for  Timbering 
and  Rope-splicing  Competitions  in  the  following  classes  : — Claas  I. 
For  Timbering  (open  to  Colliers  only).  Class  II.  For  Timbexing 
(open  to  Timbermen  and  Colliers).  Class  III.  For  the  best  B.<^ 
Splice  in  Flattened  Stranded  Rope. 

26.  The  departments  of  the  Society's  public  work  other  than  the 
Show  have  been  maintained  in  full  efficiency  daring  the  last  half-year 
and,  as  stated  by  the  Council  in  their  May  report,  "  it  is  important 
for  the  general  well-being  of  the  Society  that  these  departments 
should  be  maintained  upon  their  present  scale,  and  that  opportunities 
should  not  be  lost,  as  they  arise,  of  improving  such  departments  and 
expanding  them  in  other  directions."  The  possibility  of  development 
of  the  scientific  and  educational  side  of  the  Society's  work  must, 
however,  be  seriously  crippled  if  the  funds  that  could  be  applied  to 
such  purposes  should  no  longer  be  available  in  view  of  the  risks  of 
loss  on  the  Shows.  Much  of  the  work  of  the  Society  has  been  and  is 
of  the  nature  of  pioneer  work.  It  has  endeavoured  to  meet  irants 
which  no  other  organisation  existed  at  the  time  to  deal  with,  or 
which  the  accumulated  experience  of  this  Societrf  rendered  it  Ike 
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most  competent  to  undertake.  The  establiihment  of  a  periodical 
Joornal  dt  agricultural  information  ;  the  analysis  of  fertilisers  and 
feeding  stuffs,  and  the  repression  of  adulteration  ;  field  and  feeding 
experiments ;  the  testing  of  seeds ;  the  extermination  of  injurious 
insects  and  pests  of  the  farm  ;  the  endowment  and  encouragement 
of  a  better  soientiHc  knowledge  and  treatment  of  animals  of  the 
farm  in  health  and  disease  ;  the  institution  of  Diploma  examinations 
for  students  of  agriculture  and  dairying — these  and  other  similar 
efforts  for  the  ''  general  advancement  of  English  Agriculture  "  the 
Society  may  clami  to  have  been  amongst  the  first,  if  not  the  firsts  to 
originate,  even  if  it  now  shares  these  functions  with  newer  and  more 
specialised  and,  in  many  cases,  State-aided  organisations. 

26.  When,  however,  occasion  has  arisen  for  discontinuing  or 
modifying  some  department  of  work  that  it  is  no  longer  necessary 
for  the  Society  to  undertake  on  the  same  scale  as  before,  the 
Council  have  never  hesitated  to  take  steps  with  this  object ;  and 
they  are  of  opinion  that  the  time  has  now  come  when  the  annual 
expense  of  the  Society's  Journal  may  be  sensibly  reduced.  When 
the  Journal  was  originally  founded,  under  the  control  of  Mr.  Philip 
!Pusey  in  1839,  the  farmer's  opportunities  for  the  acquisition  of 
sound  knowledge  and  teaching  as  to  the  management  of  his  land 
and  live  stock  were  infinitesimal  as  compared  with  the  present  day ; 
and  the  Society's  Journal  then  stood  almost  alone  as  the  medium 
for  the  diffusion  of  agricultural  information.  At  the  present  time 
there  are  many  more  channels  for  saying  what  there  is  to  be  said 
than  in  the  early  days  of  the  Society  ;  and  the  Council  are  of  opinion 
that  it  is  now  no  longer  necessary  for  the  Society  to  issue  a  Quarterly 
Journal,  with  its  attendant  expense.  They  have  decided,  therefore, 
that  after  the  conclusion  of  the  current  volume  the  Journal  of 
the  Society  shall  be  issued  once  a  year  in  a  volume  suitably 
bound,  with  the  full  reports,  as  before,  of  the  Council  and  the 
Society's  scientific  advisers,  and  with  articles  by  expert  writers 
on  matters  which  appear  to  be  of  permanent  interest  and  of  value 
for  reference.  Any  reports  or  memoranda  of  immediate  importance 
will,  however,  be  communicated  as  soon  as  available  to  the  agri- 
cultural and  general  press,  and  circulated  amongst  members  who 
may  from  time  to  time  express  a  wish  to  have  them.  As  Dr.  William 
Fream  had  announced  his  intention,  before  this  change  of  practice 
had  been  decided  upon,  of  retiring  from  the  editorship  of  the 
Journal  on  December  31  next,  the  Couneil  have  now  under  con- 
sideration the  question  of  the  arrangements  to  be  made  for  the 
conduct  of  the  Journal  in  its  revis^  form ;  but  they  take  this 
opportunity  to  express  their  high  sense  of  the  editorial  work  done 
by  Dr.  Fream  for  the  Society,  not  only  in  connection  with  its 
Journal,  but  also  in  the  compilation  of  its  Text-book  on  the  Elements 
ci  Agriculture. 

27.  During  the  year  a  total  of  660  samples  have  been  sent  by 
members  to  t^  Consulting  Chemist  for  analysis,  as  compared  with 
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I  in  the  previous  year.  Notice  has  heen  specially  directed  to  the 
not  infrequent  occurrence  of  excessive  sand  and  of  useless  materials 
in  compound  feeding  cakes.  The  Council  have  also  found  it 
desirable  to  repeat  the  caution  which  they  before  expressed,  that 
purchasers  of  basic  slag  should,  by  submitting  samples  to  analysis, 
secure  that  they  be  supplied  with  basic  slag  of  guaranteed  quality 
and  fineness  of  grinding.  As  at  this  time  of  the  year  puxchaaes  of 
basic  slag  are  commonly  made,  members  would  do  well  to  be  careful 
to  stipulate  for  a  definite  guarantee  as  to  percentage  of  phosphoric 
acid  and  degree  of  fineness  of  grinding.  The  recommendation  of 
the  Council  on  this  point  is  as  follows  : — 

Basic  Slag  to  be  guaranteed  to  be  sufficiently  finely  ground  that  80  to 
90  per  cent,  passes  through  a  sieve  having  10,000  meshes^  to  the  square 
inch,  and  to  contain  a  certain  percentage  of  phosphoric  acid,  or  its  equi- 
valent in  phosphate  of  lime.  (The  highest  grades  range  from  17  to  20  per 
cent,  of  phosphoric  acid ;  medium  grades,  14  to  16  per  cent. ;  and  low 
grades  from  10  to  12  per  cent,  of  phosphoric  acid.) 

28.  At  the  Woburn  Experimental  Farm  the  com  crops  of  the 
year  have  been  threshed,  weighed,  and  valued,  as  usual.  Experiments 
on  '*  Finger  and  Toe "  in  turnips  and  on  prevention  of  ''  Potato 
Disease "  have  been  continued.  The  feeding  experiments  for  the 
winter  season  1900-1  have  been  commenced,  that  with  sheep  being 
upon  the  early  feeding  of  mangels  and  the  utilisation  of  gorse  as  a 
food  ;  that  with  bullocks  being  on  the  value  of  condimental  foods, 
e,g.  sugar,  locust-beans,  and  spice,  as  additions  to  an  ordinary  ration. 

29.  At  the  Pot-culture  Station  at  Woburn  the  experimental 
crops  of  the  third  season  have  been  harvested,  and  the  results  are 
now  being  collected.  A  full  description  ef  the  Pot-culture  Station 
and  of  the  experiments  which  have  been  in  progress  there  since  its 
foundation  wUl  appear  in  the  next  number  of  the  Journal. 

30.  Experiments  on  the  eradication  of  certain  farm  weeds  have 
been  also  carried  out.  The  most  interesting  results  obtained  are 
those  relating  to  the  wild  onion  and  to  wild  poppy.  From  these  it 
would  appear  that  if  arable  land  infested  with  wild  onion  is  sprayed 
with  carbolic  acid  quite  early  in  the  year  the  wild  onion  will  be  killed, 
but  the  land  itself  will  not  be  injured,  the  carbolic  acid  being 
removed  from  the  top  soil  before  a  spring  com  crop  is  sown,  so  that 
the  latter  thrives  quite  well.  The  spraying  of  wild  poppy  on  the 
underside  of  the  leaf  with  sulphate  of  copper  was  largely  effective  in 
checking  its  growth,  while  spraying  on  the  upper  side  of  the  leaf  did 
no  good. 

31.  The  majority  of  the  inquiries  sent  to  the  Consulting  Botanist 
have  related  to  the  purity  and  germination  of  seeds.  The  samples 
examined  showed  that  the  great  improvement  in  the  quality  of  seeds 
previously  noted  is  being  maintained.  An  increasing  number  of 
inquiries  have  been  received  dealing  with  injuries  to  cultivated 
pluits,  the  presence  of  weeds  and  other  injurious  plants  in  pasfores, 
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and  the  laying-down  of  land  to  pasture.  An  important  investigation 
in  the  field  and  in  the  laboratory  has  been  carried  out  in  relation  to 
a  disease  in  turnips  which  has  seriously  injured  this  crop  in  several 
districts.  The  bulb  of  the  turnip  is  converted  into  a  fetid  pulp 
through  the  action  of  minute  bacteria  which  increase  with  extra- 
ordinary activity.  An  account,  with  illustrations,  of  the  malady  will 
appear  in  the  next  number  of  the  Journal. 

32.  The  work  of  the  Zoologist's  Department  has  continued  with 
little  interruption,  some  insect  attacks  persisting  unusually  late  in 
the  autumn.  During  the  whole  season  certain  insects  have  appeared 
in  remarkable  profusion,  and  as  a  consequence  among  the  cases 
dealt  with  are  attacks  by  insects  not  usually  regarded  as  serious 
pests.  The  common  earwig,  for  example,  did  considerable  damage 
to  turnips  and  rape  in  one  locality  in  the  middle  of  July,  and  the 
"  Silver  Y  "  moth  threatened  the  destruction  of  a  potato  crop  in  the 
beginning  of  August.  Among  parasitic  attacks  on  animals,  a  case 
of  "  leg-scab  "  on  young  pheasants  was  reported. 

83.  The  number  of  morbid  specimens  forwarded  since  the 
beginning  of  the  year  to  the  Department  of  Comparative  Pathology 
and  Bacteriology  established  at  the  Royal  Veterinary  College  by 
the  aid  of  the  annual  grant  of  500^.  from  the  Society  has  been  355. 
During  the  year  special  experimental  investigations  have  been  made, 
and  are  still  in  progress,  regarding  the  immunisation  of  animals 
against  tuberculosis,  the  treatment  of  parasitic  gastritis  in  cattle, 
and  the  cause  of  certain  obscure  outbreaks  of  disease  in  poultry. 

34.  The  experiments  with  regard  to  Tuberculin  which  were 
begun  last  year,  and  the  expense  of  which  was  defrayed  by  a  special 
grant  of  400^.  from  the  Society,  have  been  brought  to  a  close,  and  the 
Sub-Committee  under  whose  supervision  they  were  carried  out  have 
prepared  a  report,  which  will  be  printed  in  full  in  the  next  number 
of  ^e  Journal.  In  that  report,  certain  important  possibilities  of 
error  in  connection  with  the  test  are  pointed  out,  but  the  Sub- 
committee express  the  opinion  that  tuberculin  is  an  agent  of  great 
valae,  far  surpassing  all  other  methods  of  diagnosis,  and  that,  if 
properly  employed,  it  is  calculated  to  render  immense  service  in 
dealing  with  tuberculosis. 

35.  The  facts  relating  to  the  occurrence  of  the  contagious 
diseases  of  animals  during  the  current  year  have  not  been  al- 
together satisfactory.  Anthrax  has  maintained  almost  the  same 
rate  of  prevalence  as  during  the  preceding  two  years,  but  there 
has  been  a  rather  serious  recrudescence  of  glanders.  The  hopes 
that  were  entertained  that  rabies  had  been  exterminated  have 
not  been  fulfilled,  five  cases  in  dogs  and  four  in  other  animals 
having  been  detected  during  the  second  half  of  the  year.  The  out- 
breaks of  swine  fever  are  nearly  418  less  than  at  the  same 
date  last  year,  but  the  returns  do  not  hold  out  much  hope  that  the 
disease  will  be  exterminated  in  the  near  future.    Between  the  last 
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week  of  January  and  the  first  week  of  October,  17  otttbreaki  of 
foot-and-month  disease  were  detected  in  England  and  Wales,  and 
227  animals  contracted  the  disease.  The  precise  source  of  in- 
fection in  the  first  and  in  most  of  the  subsequent  outbreaks  could 
not  be  ascertained.  The  last  case  was  detected  on  October  5, 
and  there  is  therefore  reason  to  hope  that  the  country  is  again 
free  from  the  disease. 

36.  As  the  result  of  the  Examination  of  Students  of  the  Royal 
Veterinary  College  in  Cattle  Pathology,  including  the  diseases  oi 
Cattle,  Sheep,  and  Pigs,  Mr.  Harry  Thackeray,  M.R.C.y.S.,  has 
been  awarded  the  Society's  Silver  Medal,  and  Mr.  Reginald  John 
Cbllings,  M.R.C.y.S.,  the  Bronze  Medal. 

37.  Following  the  precedent  of  previous  years,  examinations  for 
the  National  Diploma  in  Dairying  have  been  held  this  year  for 
English  students  at  Reading  CoU^e  and  the  British  Dairy  Insti- 
tute, Reading,  from  September  24  to  27,  1900;  and  for  Scottish 
students  at  the  Dairy  School,  Kilmarnock,  from  October  1  to  3. 
Nine  candidates  entered  and  were  examined  at  Reading,  and  of 
these  the  following  six  satisfied  the  Examiners,  and  have  therefore 
been  awarded  the  National  Diploma  in  the  Science  and  Practice  of 
Dairying  ;— 

Ernest  Chbistophkr  Browk,  Midland  Dairy  Institute,  Kings- 
ton Fields,  Derby. 

Ella  Evans,  Tyn-y-Coed,  Sam,  Pwllheli,  N.  Wales. 

Edith  Morton  Jackson,  Erw  Wen,  Llangollen,  N.  Wales. 

Margaret  Robertson  McDuff,  British  Dairy  Institute, 
Reading. 

John  Pehcival,  Harper  Fold  Farm^  Radcliffe,  near  Manchester. 

Charles  Donald  Stewart,  Yarrow  Bridge,  Duxbury,  Chorley. 

38.  Eight  candidates  entered  and  seven  were  examined  at  Kil- 
marnock, and  of  these  the  following  ^yq  were  successfal  : — 

Jane  Barbour,  Redwells,  Cardenden,  Fifeshire. 
John  Donald,  Burrowin,  Bogside,  Stirling. 
Agnes  Kinross,  Wester  Balbeggie,  Kirkcaldy. 
Jemima  A.  Yeitch,  Backshot^  Forth,  Lanarkshire. 
Philippa  Wilkinson,  Needingworth,  St.  Ives,  Hunts. 

39.  These  Dairying  Examinations  have  now  been  hekl  for  five 
years;  and  the  opinion  of  those  immediately  coBoemed  in  their 
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supervision  is  that  the  quality  of  the  practical  work  done,  and  of 
the  written  answers  to  the  papers  of  questions,  has  tended  to  im- 
prove, and  that  fewer  candidates  than  before  enter  themselves  for 
the  examination  without  preparation  or  previous  study. 

40.  The  National  Agricultural  Examination  Board,  the  creation 
of  whidi  was  reported  to  the  meeting  held  on  December  7,  1899, 
and  on  which  this  Society  is  represented  by  six  members  of  Council, 
with  Sir  Ernest  Clarke  as  honorary  secretary,  have  recently 
revised  the  regulations  for  the  Katlonal  Diplomas  in  Agriculture 
and  Dairying.  By  the  courtesy  of  the  authorities  of  the  Yorkshire 
College  at  Leeds,  the  second  examination  for  the  Diploma  in  Agri- 
coltore  will  be  held  in  the  great  hall  of  that  College  on  Monday, 
May  6, 1901,  and  foUowing  days.  The  entries  of  candidates  for  this 
examination  will  close  on  Saturday,  March  30,  1901.  The  examina- 
tions of  1901  for  the  National  Diploma  in  Dairying  will  be  held 
(for  English  students)  at  the  Beading  College  and  British  Dairy 
Institute^  Beading,  from  September  23  to  26,  and  (for  Scottish 
students)  at  the  Kilmarnock  Dairy  School,  Kilmarnock,  from 
September  30  to  October  3  :  the  last  date  for  receiving  applications 
being  in  both  cases  August  31,  1901. 

By  order  of  the  Council, 

Ernest  Clarke, 

Seereta/ry, 
13  Hanover  Square,  London,  W. : 
December  13, 1900. 
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REPORT  OF  THE  TUBERCULIN  COMMITTEE. 


Since  the  discovery  of  the  remarkable  properties  of  tubercolin  by 
Koch,  the  distinguished  German  bacteriologist,  the  question  of 
the  reliability  of  the  agent  as  a  test  for  tuberculosis  in  cattle  has 
been  much  discussed  both  in  this  country  and  abroad,  and  very 
extensive  experiments  have  been  carried  out  in  order  to  provide 
material  from  which  to  form  a  judgment  on  the  matter.  These 
experiments  have  generally  consisted  in  testing  animals  with  tuber- 
culin,  slaughtering  them  immediately  afterwards,  and  instituting  a 
post-mortem  search  for  evidence  of  tuberculous  disease.  In  all  cases 
in  which  the  question  has  been  investigated  in  this  way,  and  in 
which  the  observations  have  extended  to  a  large  series  of  animals, 
the  results  have  been  fairly  uniform.  It  therefore  did  not  appear 
to  the  Committee  that  it  would  be  advisable  to  institute  an  investi- 
gation which  would  merely  have  been  a  repetition  on  a  small  scale 
of  the  numerous  and  extensive  experiments  previously  made  in  this 
country  and  abroad.  They  considered  that  the  grant  placed  at 
their  disposal  could  be  better  expended  by  approaching  the  subject 
in  another  way,  and  the  plan  of  experiments  which  they  projected 
was  briefly  as  follows  : 

1.  To  select  for  experiment  a  number  of  apparently  healthy 
animals. 

2.  To  test  them  with  tuberculin,  and,  in  the  event  of  their  not 
reacting,  to  •  provisionally  assume  that  they  were  free  from  tuber- 
culous disease. 

3.  To  experimentally  infect  such  animals  with  tubercle  bacilli — 
that  is  to  say,  to  render  them  tuberculous. 

4.  To  test  them  at  intervals  afterwards  in  order  to  ascertain 
how  soon,  if  at  all,  they  would  react  to  tuberculin. 

5.  To  observe  the  influence  of  repeated  tests,  (a)  in  the  way  <rf 
preventing  reaction,  (b)  as  regards  effect  on  the  course  of  the 
disease. 

6.  To  kill  the  animals  and  make  a  careful  post-mortem  examina- 
tion, and  to  observe  whether  there  were  any  tuberculous  lesions, 
and  if  so,  whether  they  were  such  as  could  reasonably  be  attributed 
to  natural  infection  before  the  animals  were  purchased,  or  were 
apparently  the  result  of  the  experimental  infection. 

It  was  hoped  that  by  selecting  young  cattle  for  experiment  only 
a  small  proportion  would  prove  to  be  tuberculous  or  react  to  tlie 
preliminary  test.  Unfortunately,  however,  a  considerable  number 
of  the  animals  did  react  to  the  first  test,  and  in  the  case  of  most  of 
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these  the  Committee  had  the  unexpected  and  nndeeired  opportunity 
of  making  obfiervations  on  the  old  lines,  that  is  to  say,  by  simple 
popt-mortem  verification  of  the  accuracy  of  the  reaction. 

First  Series. 

The  following >six  animals  were  short-horn  calves,  about  nine 
months  old.  They  were  purchased  on  June  13,  1899,  and  tested  with 
tuberculin  on  June  16.  Four  of  them  (Nos.  1,  2,  4,  and  6)  did  not 
reacts  one  (No.  3)  reacted  distinctly,  and  one  (No.  5)  had  a  doubtful 
reaction.  It  was  decided  to  infect  Nos.  1  and  2  by  injecting 
tubercle  bacilli  into  the  veins,  and  this  was  carried  out  on  June  17. 
The  infective  material  was  prepared  by  pounding  the  tuberculous 
spleen  of  a  rabbit  with  12  cubic  centimetres  of  water,  and  allowing  the 
coarser  particles  to  settle  to  the  bottom.  Three  cubic  centimetres 
of  the  liquid  were  then  injected  into  the  left  jugular  vein  of  each  of 
the  two  calves  selected  for  experiment. 


No.l. 

June  16.    Tested  with  1^  c.c.  of  tuberculin 
„    17.    Infected  with  tubercle  bacilli. 
,,    29.    Tested  with  1  c.c.  tuberci:din 


Reaction 


Maximam 
rise 

•8 
2-9 


After  the  29th  the  animal  became  very  ill,  and  after  July  7  its 
temperature  was  always  over  105°.  As  it  appeared  likely  to  die 
soon,  it  was  killed  on  July  20.  The  post-mortem  examination  re- 
vealed myriads  of  tubercles  in  both  lungs  and  great  enlargement  of 
the  attached  lymphatic  glands. 


No.  2 

Roactton 

Maximum 
rise 

Jane  16. 

Tested  with  IJ  c.c.  tuberculin    . 

,          _ 

•4 

„    17. 

Infected  with  tubercle  bacilli. 

«    29. 

Tested  mth  1  c.c. 

tuberculin 

,          _ 

•2 

July   7. 

» 

>» 

99 

, 

+ 

2 

„    16. 

» 

>» 

99 

, 

+ 

2 

„    22. 

99 

99 

99 

,                ^ 

— 

1-2 

„    28. 

>» 

99 

)» 

,                , 

+ 

6-8 

Aug.  4. 

it 

>9 

9* 

(erratic  rise 

)         ? 

2-4 

„    11. 

99 

» 

99 

. 

— 

•8 

„    18. 

99 

>» 

99 

. 

+ 

2 

„    26. 

99 

99 

l» 

. 

— 

1-1 

Sept.    1. 

99 

»» 

» 

, 

+ 

21 

n        8. 

9) 

f) 

99 

,        , 

P 

1-7 

„    14. 

» 

»» 

1) 

, 

+ 

4 

„    16. 

W 

6c.c. 

•> 

, 

P 

1-6 

„    24. 

t9 

1  C.C. 

»» 

, 

P 

1-7 

Killed  September  25.  The  post-mortem  examination  revealed 
a  number  of  fibrous  tubercles  towards  the  bases  of  the  lungs,  and 
some  small  fleshy  tuberculous  growths  on  the  pleura.  Also  a 
caseous  and  partly  calcified  tubercle  in  one  of  the  mesenteric  glands. 
Tubercle  bacilli  were  proved  to  be  present  in  both  the  lung  and 
gland  lesions. 
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TheM  two  eaaes  famiflh  a  oontrast  oi  which  farther  eyinplai 
will  be  found  in  the  later  experiments.  Althoiigh  the  animals  were 
of  the  same  size  and  infected  simultaneously  wiUi  the  same  quanti^ 
of  material,  the  course  of  the  disease  was  very  different  in  them.  In 
No.  1  it  would  certainly  haye  proved  fatal  had  the  animal  not 
been  killed  34  days  after  infection,  but  in  No.  2  the  lesions  were 
comparatiyely  slight  when  it  was  killed  more  than  three  months 
afterwarda 

In  No.  1  no  lesion  except  those  that  were  clearly  attributable 
to  the  intra-venous  inoculation  on  June  17  were  found  at  the  post- 
mortem examination,  but  the  mesenteric  tubercle  found  in  No.  3 
was  probably  in  existence  when  the  animal  was  purchased.  If  that 
supposition  is  correct,  the  tuberculin  gave  a  wrong  indication  on 
June  16. 


No.  a 

BMotlon 

Mulnmni 

June  16.    Tested  with  1^  c.c.  tuherculin 

+ 

4*4 

„    29.             „           Ice. 

+ 

4 

Killed  June  30.     One  tubercle  in  a  mesenteric  gland. 

No.  4. 

Benetlon 

MftximniB 
rise 

June  16.    Tested  with  1^  c.c.  tuberculin 

— 

:-4 

„    29.            „            Ice.          „ 

+ 

S-6 

July  7.             „                „            „ 

— 

0 

»>    *^*             If                w            »> 

- 

1 

Killed  July  20.     One  tubercle  in  a  mesenteric  gland. 

The    non-reaction  on  June  16  was  in  this  case  a 

failure  of 

tuberculin. 

No.  5. 

ReacUoD 

HMtaunn 
rte 

JuDe  16.    Tested  with  1 J  c.c  tuberculin   . 

P 

1-8 

„    29.             „          1  c.c.        „ 

+ 

d-8 

July    7.               „             „            „ 

+ 

2-8 

ft    ■'■"•              »             »            » 

+ 

2 

»    22.                „              ff            „ 

+ 

2-2 

»    28.                „              „            „ 

+ 

3-6 

Aug.  4.                „              „            „ 

P 

1-8 

«    l-i"                  »                »              w 

P 

1-8 

»       ^^'                          9*                       J9                    W 

+ 

3 

99     25.                      „                   „                 „ 

P 

1-6 

Sept   1.               „             „           „ 

+ 

2-6 

>»           "•                           M                       »                     9t 

— 

•6 

»       "'                           »                       W                     » 

p 

1-2 

„    16.    Tested  with  6  cc  tuberculin 

_ 

•4 

„    2i.              „         Ice           „ 

- 

1-4 

Killed  September  25,      Post-mortem 
disease  anywhere.^ 

revealed  no  tuberculous 

1  The  post-mortem  examination  extended  to  all  th^  common  seats  td 
tubercnloos  disease,  indading  the  whole  of  the  respiratory  and  dig^sttrt 
systems  and  their  associated  lymphatic  glands. 
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No.  6. 

M99 

Jane  10. 

Tested  with  1}  c.e. 

tuberouHn 

„   29. 

» 

1  cu$. 

ff 

July    7. 

» 

99 

»> 

„     15. 

)> 

» 

w 

KiUed  July 

20. 

Poet-mortem  sho^ 

anywhere. 

1-5 

•e 

0 

1 


Sbcond  Series. 

The  following  six  animals  were  yearlings  purchased  for  experi- 
ment on  September  30, 1 899.  They  were  submitted  to  a  prelimmary 
test  on  October  9,  with  the  result  that  one  of  them  (No.  12)  reacted 
distinctly.  It  was  resolved  to  try  the  effect  of  repeated  iojectiona  of 
tabercolin  on  this  animal,  and  to  infect  the  others  by  injecting 
tubercle  bacilli  into  the  veins. 

The  material  used  to  inject  into  the  veins  was  water  with  which 
caseous  matter  from  a  tuberculous  mesenteric  gland  of  a  horse  had 
been  rubbed  up,  and  the  quantity  of  this  liquid,  in  cubic  centimetres, 
injected  into  each  of  the  five  animals  is  noted  in  the  summary  given 
below.  Except  where  otherwise  stated  the  quantity  of  tuberculin 
administered  was  one  cubic  centimetre.  The  larger  quantities  were 
given  in  order  to  observe  whether  such  treatment  had  any  effect  on 
the  course  of  the  disease  experimentally  set  up  by  the  injection  of 
tubercle  bacilli  into  the  veins. 


Oct. 


f9 

Noi 


9. 
18. 
24. 
26, 
30. 
r.   2. 

„    10. 

„    28. 
Dec.    9. 


Killed  December 
lungs. 


No.  7. 

Tested 

Infected  with  tubercle  bacilli  (2  cc). 
Tested 


Reaotion 


P 

+ 
+ 

+ 
+ 


Rifle  of 

temperature 

1 

0 
0 
0 
0 

1-8 
9-6 
2-3 
8-8 
3-3 
•6 


11,     Lesions— MiliBLTy  tuberculosis  of  both 


No.  8. 


Oct 


99 

Kov. 


Dec. 


9. 
18. 
24. 
30. 

2. 

6. 
14. 
21. 
28. 

9. 


Tested 

Infected  with  tubercle  bacilli  [2  cc). 
Tested 


Reaction 


+ 
+ 


Haxlmaiv 
rise 
1-3 

3 

26 
1-5 

11 

2-6 

•5 
4 
0 
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Between  December  22  and  January  24,  treated  with  laxge  diisBB 
of  tuberculin  until  no  reaction  even  to  20  ordinary  doses.  Eilki 
February  1,  1900.  Xe^iofM— Comparatively  slight  and  giving  eti- 
dence  of  recovery. 

No.  0. 

1899  Bewrtkm  ^^ 

Oct.     9.  Tested ?  2-1 

„     18.  Infected  with  tubercle  bacilli  (IJ  cc). 

„     26.  Tested +  4-5 

„     30.        „ -  -4 

Nov.    2.        „ -4 

„       6.        , -  -4 

„     10.        „ -  -5 

„  14.  , -  -4 

„  21.  „ -  0^ 

>>  28.  „ —  -S 

Dec.  9.  „ -  1-2 

Between  December  22  and  January  24,  treated  like  No.  & 
Killed  February  1,  Lesions — Only  a  few  fibrous  tubercles  towtrdi 
the  base  of  the  left  lung. 

No.  10. 

Oct.    9.    Tested -  1-3 

„    18.  Infected  with  tubercle  bacilli  (1^  cc). 

„    24.    Tested" .  -             -7 

„    26.        „ -              -7 

„    30.        ., -  0 

Nov.  2.        „ -  1^ 

Killed  December  4.  Advanced  lesions  of  acute  mfliaiy  tuhet- 
culosis. 

It  will  be  observed  that  this  animal  never  reacted  distinctly, 
but  during  the  last  month  it  was  not  tested  owing  to  its  tempermtare 
being  always  too  high  (over  104°). 

No.  11. 

Bflactkn  2J"" 

Oct.    9.    Tested -  1-4 

„    18,    Infected  with  tubercle  bacilli  (1  cc). 

„    24.    Tested -  1-2 

-  1-4 

-  O 

+  2 

+  2 

+  2-3 


„    80. 

Nov.  2. 

„      6. 

„     10. 


Killed  November  17.     Zestorw— Tubercles  both  lungs. 

*  This  was  not  regarded  as  a  reactioo,  because  the  tempentme  fiell 
the  niath  hour,  and  the  highest  temperatute  was  only  one  degree  lugber 
on  the  previoua  day. 
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No.  12. 


18M 

Oct.   9. 

Tested 

Reaction    ^"^^^ 

+            4-8 

„    12. 
„    24. 
„    28, 

Nov.    2. 

If 

+             51 

'3 

+            26 

1-2 

«    10. 

„    21. 

ff    28, 

Dec.    9. 

)f 

if 

if         ' 

+             2-5 
•9 
•6 
•9 

In  December  and  January  this  animal  was  treated  with  large 
of  tuberculin,  and  it  gradually  ceased  to  react.  On  Feb- 
ruary 6  tubercle  bacilli  (same  as  used  on  that  date  for  Nos.  13,  14, 
15,  and  16)  were  injected  into  the  jugular  vein. 


Feb.  14.    Tested  with  1  c.c.  tuberculin 


» 

17. 

i) 

tt 

n 

21. 

)» 

ft 

f9 

24. 

ft 

5  c.c. 

it 

28. 

If 

10  c.c. 

ha 

.    3. 

if 

tt 

ft 

8. 

ft 

ft 

99 

15. 

ft 

ft 

» 

28. 

if 

20  C.C. 

Reaotton 
+ 
+ 
P 


Hiazimam 
rise 
2 

4-2 
21 

•1 

•9 
0 
0 
0 
0 


Killed  May  22.  Lesions — One  completely  calcified  tubercle  iaa 
mesenteric  gland. 

This  is  one  of  the  most  interesting  animals  in  the  whole  series. 
When  first  tested  on  October  9  it  reacted  very  decidedly,  and  it 
gave  a  second  decided  reaction  three  days  later.  Subsequently,  it 
did  not  react  and  reacted  alternately.  For  two  months  it  was 
treated  with  large  quantities  of  tuberculin  (up  to  20  doses  at  one 
injection),  and  it  entirely  ceased  to  react.  It  was  determined  to 
attempt  to  re-infect  it  with  the  double  object  of  observing  whether 
it  would  thereby  re-acquire  the  property  of  reacting  to  tuber- 
culin, and  of  seeing  whether  the  combined  effect  of  the  previous 
attack  of  the  disease  and  the  large  doses  of  tuberculin  haid  given 
it  any  degree  of  immunity.  Accordingly,  on  February  6,  2  c.c. 
of  a  liquid  rich  in  tubercle  bacilli  were  injected  into  one  of  its 
jugular  veins.  These  bacilli  were  taken  from  a  tuberculous  mesen- 
teric gland,  and  were  proved  to  be  virulent  by  the  result  of  other 
experiments  (see  Nos.  15  and  16).  Eight  days  after  the  injection  of 
the  bacilli,  the  calf  had  acquired  the  property  of  reacting  to  tuber- 
culin, and  three  days  later  it  again  reacted  decidedly.  The  animal 
was  again  treated  with  large  doses  of  tuberculin,  and  always  with- 
out reaction.  It  was  killed  on  May  22,  and  no  trace  of  disease 
that  could  be  attributed  to  the  injection  of  bacilli  into  the  veins 
found.     On  the  other  hand,  there  was  one  tubercle  of  stony 

VOL.  XI.  T.  s.— 44.  3  B 
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hardness,  and  obviously  quite  inert  in  a  mesenteric  gland.  It  is 
perfectly  reasonable  to  suppose  that  this  mesenteric  lesion  was  in 
existence  and  active  when  the  animal  was  purchased  on  Septem- 
ber 30,  1899,  and  that  the  reactions  to  tuberculin  in  October  were 
attributable  to  it.  Either  from  natural  causes  or  in  consequence  of 
the  repeated  injections  of  tuberculin  this  tubercle  became  inactive 
and  practically  cured,  but  the  injection  of  tubercle  bacilli  into  the 
veins  in  February  last  induced  a  temporary  re-infection,  during 
which  the  animal  again  reacted  to  tuberculin.  Afterwards  it  made 
a  complete  recovery,  proving  that  it  now  had  a  remarkable  degree 
of  immunity*  against  tuberculosis.  The  degree  of  this  immunity 
may  be  measui^  by  the  fact  that  the  same  dose  of  the  same  in- 
fective mateirial  injected  on  the  same  day  into  another  fiubject  of 
about  the  same  size  and  age  produced  tubercnlous  lesions  that 
would  certainly  have  proved  fatal  had  the  animal  not  heen  killed  on 
April  10  (No.  16). 

Third  Series. 

The  following  six  animals  were  yearlings,  purchased  for  experi- 
ments on  January  20,  1900,  and  tested  with  tuberculin  on 
January  24.  In  five  of  them  there  was  no  reaction,  and  in  the 
sixth,  the  maximum  rise  of  temperature  was  1*8,  which  was  re- 
garded as  insufficient  to  condemn  the  animal.  It  was  resolved  to 
attempt  to  infect  two  by  injection  into  the  veins,  two  by  injection 
under  the  skin  of  the  flank,  and  two  by  way  of  the  mouth.  In  the 
case  of  the  first  two  pairs  the  material  injected  was  liquid  holding 
in  su^penaion  tubercle  bacilli  from  a  tuberculous  mesenteri.c  gland 
of  a  horse.  Two  cubic  centimetres  of  this  liquid  was  used  for  the 
intra- venous  inoculations,  and  one  cubic  centimetre  for  inoculation 
into  the  flanks.  For  infection  of  the  third  pair  of  animals,  a 
quantity  of  caseous  material  from  the  lungs  and  lymphatic  glands  of 
a  cow,  about  equal  in  volume  to  a  walnut,  was  rubbed  up  in  a 
mortar  with  a  quantity  of  tap  water,  and  the  resjuilting  liquid  was 
equally  divided,  one  half  being  given  to  each  of  the  two  animalB  by 
the  mouUi.    The  history  of  each  animal  is  summarised  below  : — 


No.ia 


neacUon 


Itaximtlm 


1000  xv««;«u„  j^ 

Jan.  24.  Tested  with  1  c.c.  tuberculin      .  .         -  1*5 

Feb.    6.  Tubercle  bacilli  injected  into  flank. 

„    14.  Tested  with  1  c.c.  tuberculin      .  .         -  1 


17. 


so 


„^    21.  „  jf  ff  .        •         —  I'o 

April    9.  ,)  ft  V  4        .         —  1 

Killed  April  10.      Lesions — Tuberculous  nodule  in  flank  anl) 
tubercles  in  adjacent  precrural  gland. 
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No.  14. 

Tested  with  1  c.c.  tuberculin 
Tubercle  bacilli  injected  into  flunk. 
Tested  with  1  c.c.  tuberculin 


Treated  with  10  c.c.  tubercalin  (initial 

temperature  104*8) . 
Treated  with  10  c.c.  tuberculin    . 


„         20c.c.        „ 

»  1    c.c.  jy 

Killed  April  10.  Tuberculous  lesions  in  flank  and  adjacent 
precrural  gland. 

Nos.  13  and  14  were  exactly  parallel  experiments,  save  that 
after  February  21  the  disease  was  allowed  to  take  its  natural  course 
in  No  13,  while  the  effect  of  large  doses  of  tuberculin  was  tried  on 
No.  14.  In  neither  animal  had  the  disease  spread  far  from  the  seat 
of  inoculation,  only  the  adjacent  group  of  lymphatic  glands  being 
involved.  It  could  not,  however,  be  said  that  the  post-mortem 
examination  gave  any  ground  for  believing  that  the  large  doses  of 
tuberculin  injected  into  No.  14  had  had  a  beneficial  effect  on  the 
course  of  the  disease. 

No.  15. 


1000 

Jan. 

24. 
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6. 

}} 
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» 
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79 
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Keactiou 

ICnzimum 
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1-3 

+ 

2-8 
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1-7 

+ 
1 

3*6 
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1-4 

+ 

3G 

+ 

2-8 

+ 

2-8 

+ 

2-4 

+ 

2 

? 

1-4 

Jan.  24. 

Feb.  0. 

Tested  with  1  c.c  tuberculin 
Tubercle  bacilli  injected  into  jugular 

Reaotion 
? 

Maximum 
rise 

1-8 

„  14. 

„  17. 

April  9. 

vein. 
Tested  with  1  c.c.  tuberculin 

w                   „          .        .        . 

99             •                    l»                  •               •              • 

+ 

+ 
P 

4 
3-4 

1-8 

Killed  April  10.     Lesions — Miliary  tubercles  in  lungs  and  liver. 


Jan.J^. 
Feb.  6. 

„21. 


No.  16. 

Tested  with  1  c.c.  tubercidin 
Tubercle  bacilli  injected  into  jugular 

vein. 
Tested  with  1  c.c.  tuberculin 


Eeaction 


+ 
+ 


Maximum 
rise 
1 


21 
2-8 


After  March  1  temperature  was  generally  over  104°. 

Treated  with  10  c.c.  of  tuberculin  on  March  3,  8,  and  28. 

Animal  wasted  steadily,  and  appeared  much  worse  than  No.  I5j 
which  was  not  treated  with  large  doses. 

Killed  April  10.     Lesions — Same  as  in  No.  15,  but  much  more 
extensive* 

3*  D  2    '    " 
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N06.  15  and  16  were  also  parallel  exjperiments,  save  that  Na  16 
received  three  laree  doses  of  tuberculin  after  it  had  reacted,  in 
order  to  observe  iraether  that  treatment  would  have  any  effect  on 
the  progress  of  the  disease.  The  post-mortem  escamination  showed 
that  the  disease  was  considerably  more  extensive  in  this  animal  than 
in  the  one  which  had  only  been  thrice  tested  with  the  ordinary  dose. 
It  ought,  however,  to  be  stated  that  No.  16  was  much  worse  than 
No.  15  before  the  treatment  (as  opposed  to  the  testing)  with  tuber- 
culin was  begun,  owing  probably  to  different  degrees  of  natural  pre- 
disposition possessed  by  the  two  animals.  Since  evidence  of  a 
curative  action  of  the  tuberculin  was  being  sought  for,  it  would 
obviously  have  been  fallacious  to  select  for  the  treatment  the  animal 
that  appeared  to  be  naturally  the  more  resistent  of  the  two. 


1800 

Jan.  24. 
Feb.    6. 

«     14. 

„     21. 

„  28. 
Mar.  15. 
0. 


No.  17. 

Tested  with  1  c.c.  tuberculin 
Fed  with  tuberculous  material, 
Tested  with  1  cc.  tuberculin 


Beactbn 


Apr. 
Killed  April  10. 


No  lesions  discovered. 


Jan.  24. 
Feb.   6. 

„  14. 

M  17. 

„  21. 

„  24. 

„  28. 
Mar.  3. 

,1    8. 

„15. 

„28. 
Apr.  9. 


No.  18. 

Tested  with  1  cc.  tuberculin 
Fed  with  tuberculous  material. 
Tested  with  1  c.c.  tuberculin 

ft  »  91  • 

„  (erratic  rise  at  6th  hour) 

Treated  with  5  cc.  tuberculin 
,.  10  cc. 


if 
9* 


n 


it 


it 
„  20  CC 

Tested  with    1  c.c 


Reftctiou 


+ 
+ 
? 
+ 
+ 
+ 
+ 
P 
? 


1-4 

•8 
•6 

0 

1-3 
•9 


ICaximnm 
rise 
•1 

4.4 
21 
8-2 
6-4 
2-4 
31 
2-3 
1-9 
1-3 
•8 


Killed  April  10.  Lesions — Numerous  tuberoules  in  the  mucous 
membrane  of  the  small  intestine. 

Nob.  17  and  18,  as  regards  the  dose  of  infective  material  and  the 
method  of  its  administration,  were  exactly  parallel  experiments  ;  and 
they  yielded  results  which  are  from  several  points  of  view  veiy 
interesting  and  instructive.  No.  17  did  not  become  infected, 
although  it  received  a  quantity  of  infective  material  such  as  it  can 
scarcely  ever  be  the  lot  of  an  animal  of  the  bovine  species  to  take 
into  its  body  at  one  time,  exception  being,  perhaps,  made  of  calves 
receiving  undiluted  milk  from  a  tuberculous  udder.  That  is  the 
first  point  of  interest.  The  second  is  that  the  tuberculin  test  cor- 
rectly indicated  that  the  attempt  to  infect  had  failed. 
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The  facts  relating  to  No.  18  are  no  less  interesting.  Here  the 
attempt  to  infect  succeeded,  and  the  first  tuberculin  test  afterwards, 
which  was  made  on  the  eighth  day,  elicited  a  most  pronounced  reac* 
tion.  It  may  safely  be  asserted  that  had  the  animal  been  killed  on 
that  day  no  trace  of  disease  would  have  been  discoverable  with 
the  naked  eye,  and  had  the  date  of  infection  not  been  known  the 
case  would  have  appeared  to  be  one  of  failure  of  the  tuberculin 
test. 

It  will  be  observed  that  for  over  a  month  No.  18  was  treated 
with  large  doses,  but  although  the  post-mortem  examination  indicated 
that  the  disease  had  remained  confined  to  the  bowel  wall,  it  might  be 
rash  to  conclude  that  it  would  have  spread  further  had  the  animal 
not  been  treated  with  tuberculin. 

Fourth  Sbribs. 

The  following  ten  animals  formed  one  lot  of  18-month*old  short* 
horns  purchased  for  experiment  on  May  2,  1900.  They  were  all  in 
good  condition,  and  quite  healthy  looking  ;  but  the  preliminary 
test  with  tuberculin,  on  May  15,  indicated  that  four  of  them  (Nos. 
19  to  22)  were  already  the  subjects  of  tuberculosis.  They  were 
killed  on  May  22,  and  liie  post-mortem  examination  revealed  in  each 
of  them  distinct  tuberculous  lesions,  of  considerable  standing.  The 
following  are  the  particulars  relating  to  these  four  animals  ;— r 

No.  19. 

n^^ftA»      Maximum 
1900  Reaction  ^se 

May  15.    Tested  with  2  c.c.  tuberculin     .        .  +  3*6 

„    21.  „  „  ,        .  —  '5 

Killed  May  22.  Tuberculous  lesions  in  several  mesenteric 
glands,  peritoneum,  lungs,  and  mediastinal  glands. 


No.  20. 


Reaction     ^'^'J"" 


May  15.    Tested  with  2  c.c.  tuberculin      .        .  +  6 

„    21.  „  „  .        .  +  8-9 

Killed  May  22.     Lesions — Tubercles  in  two  mesenteric  glands. 

No.  21. 

Reaction     "*J^"" 
May].15.    Tested  with  2  c.c.  tuberculin      .        .  +  6 

„    21.  „  „  .        .  —  1 

Killed  May  22.     Lesions — Tubercles  in  bronchial  gland. 

No.  22. 

Reaction     Ma^«am 
May  15.    Tested  with  2  c.c.  tuberculin     .        .  +  3*7 

„    21 .         „        „        (somewhat  erratic  rise)  P  2*8 

Killed  May  22.    Lesions — Tubercles  in  pharyngeal  gland. 
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In  these  four  cases  the  post-mortem  examination  proved  the 
correctness  of  the  indication  afforded  by  the  first  test  with  tuberculin. 
A  further  point  of  interest  in  connection  with  them  is,  that  the 
second  test,  six  days  after  the  first,  would  have  acquitted  two  of 
them  of  any  suspicion  of  tuberculosis  had  it  not  been  known  that 
they  had  previoasly  been  tested. 

The  following  six  animals  (companions  of  the  preceding  four) 
were  purchased  on  May  2,  t^ted  without  reaction  on  May  15, 
experimentally  infected  with  tuberculous  material  on  May  28,  and 
afterwards  tested  with  an  ordinary  dose  of  tuberculin  at  inter\-als 
in  order  to  ascertain  how  soon  each  would  react.  The  method  of 
infection  was  as  follows  :  Pieces  of  caseous  matter  from  the  tuber- 
culous lung  and  lymphatic  gland  of  a  cow,  to  the  volume  of  a  hen's 
egg,  were  rubbed  up  in  a  mortar  with  three  pints  of  water,  and  half  a 
pint  of  this  liquid  was  administered  to  each  animal  by  the  mouth  : — 

,^                                            No.  28.  Reaction  ^^^^^ 

May  15.  Tested  with  2  c.c.  tuberculin  .  .        —  *5 

„    28.  Fed  with  tuberculous  material. 

„    31.  Tested  with  2  c.c.  tuberculin  .  .        —  -4 

June  21.              jf            ft            19  .  .         +  3-8 

July    7.              »            „            ,,  .  .         +  i-0 

„        18.  ft  99  V  .  .  ?  1*4 

Killed  July   19.      Tubercles    in    pharyngeal    and  mesenteric 
glands. 

No.  24.  Reaction    Majdmmn 

nsc 

May  15.  Tested  with  2  c.c.  tuberculin  .  .  —  -5 

fy    28.  Fed  with  tuberculous  material. 

June    G.  Tested  with  2  c.c.  tuberculin  .  .  —  -6 

fi     24.               ft             ft             ti  •  •  "*"  '2 

July    7.              ,t            ,9            ft  .  .  +  4-4 

„    18.              ft            ft            91  .  .  +  3-8 

Killed  July  19.     Tubercles  in  three  mesenteric  glands. 

No.  25.  Reaction  ^^^ 

May    16.    Tested  with  2  c.c.  tuberculin  .        .  —            1-0 

„     28.    Fed  with  tuberculous  matter. 

June  10.    Tested  with  2  c.c.  tuberculin  .         .  -—              -4 

„      24.              ft             ft             11  •         •  —               *4 

July      7.              ft            ft            ft  •  ~              '4 

„         18.  ft  91  9t  .  .  +  3*4* 

Killed  July  19.     Tubercles  in  two  mesenteric  glands. 

No.  26.  BeacUon    ^iaximum 

May    15.    Tested  with  2  c.c.  tuberculin      .        .         —  1*8 

„     28.    Fed  with  tuberculous  matter. 
June     8.    Tested  with  2  c.c.  tuberculin 


„  24. 

July  7. 

„  18. 

„  26. 


•6 
1-8 

■3 
+  2-6 

+  8-4 


Killed  July  28.     Tubercles  in  four  mesenteric^glands. 
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No.  27. 

,o^  Reaction    Maximum 

1900  x«a**i*uu  ^.^ 

Mfty  15.  Tested  with  2  c.c.  tuberculin  .  .  —  1 

yy    28.  Fed  with  taberculons  matter. 

June  13.  Tested  with  2  c.c.  tuherculin  .  .  —  -1 

July   7.             „           „           „  .  .  +  2-8 

»»  18.  „  „  yy  .  .  +  2 

Killed  July  12.     Tubercles  in  pharyngeal  gland. 

No.  28. 

Eeactlon  ^^"^ 
May  1 5.    Tested  with  2  c.c.  tuberculin  (erratic  rise)         ?  2'7 

„    28.    Fed  with  tuberculous  matter. 
June  17.    Tested  with  2  c.c.  tuberculin       .        .         -  0 

Jnly    7.  „  „  „  .        .         +  8-8 

n  "^8.  jy  jf  yy  .  .  +  2'7 

Killed  July  19.     Tubercles  in  pharyngeal  gland. 

It  will  be  observed  that  some  of  these  animals,  except  No.  28, 
reacted  to  thee  first  test  after  purchase.     In  the  case  of  No.  28,  the 
temperature  rose  2^*7,  but  the  course  was  irregular,  and  the  case 
had  to  be  considered  doubtful.     After  the  administration  of  the 
tuberculous  material  all  the  animals  acquired  the  power  of  reacting, 
bot  the  considerable  period  that  elapsed  before  a  reaction  could  he 
obtained  is  somewhat  remarkable.     This  period  was  longest  in  No. 
20,  which  entirely  failed  to  react  on  the  40th  day,  but  did  react  on 
the  51st  day,  and  again  on  the  59th  day.     It  is  impossible  in  the 
present  state  of  knowledge  to  account  for  this  peculiar  fact,  but  it 
may  be  pointed  out  that  it  certainly  was  not  due  to  the  actual 
infeetion — ^tfaat  is  to  say,  the  penetration  of  the  bacilli  into  the 
tiaraea — haying  been  delayed,  for  in  all  these  animals  the  a|^pearance 
of  the  lesions  found  at  the  post-mortem  examination  indicated  that 
they  must  have  been  in  existence  for  several  weeks,  and  indeed  wero 
in  keeping  with  the  view,  that  they  had  come  into  existence  very 
soon  alter  the  administration  of  the  infective  material  on  May  28. 
It  has  for  some  time  been  well  known  that  a  first  reaction  in  a 
tuberculous  animal  may  prevent  one  from  obtaining    a    second 
decided  reaction  when  the  test  is  repeated  soon  afterwards,  and  a 
good  many  examples  of  that  are  seen  in  the  series  of  experiments 
here  recorded.     It  appears  to  be  possible  that  injections  of  tuberculin 
during  what  may  be  termed  the  period  of  incubation  of  the  disease 
may  have  a  like  effect,  although  they  do  not  elicit  a  reaction.     If 
that  explanation  of  the  delayed  reaction  in  these  cases  be  rejected, 
then  one  would  have  to  admit  that  in  perfectly  natural  circumstances 
an  animal  that  had  contracted  the  seeds  of  the  disease  mighty  even 
with  the  tuberculin  test,  pass  for  healthy  for  a  period  of  six  or  seven 
weeks. 

Finally,  in  connection  with  this  lot  of  animals,  it  ought  to  be 
mentionea  that  none  of  the  lesions  had  an  appearance  indicating 
that  they  must  have  been  in  existence  when  the  cattle  failed  to 
react  to  the  first  test  on  May  15. 
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Analysis  of  the  ResuUs. 

Accepting  a  steady  ascent  of  the  temperature  of  2^  or  more 
daring  the  twelve  or  fifteen  hours  after  the  injection  of  tuberculin 
as  a  reaction,  an  analysis  shows  that  six  of  the  animals  reacted 
distinctly  to  the  first  test,  while  seventeen  did  not  react,  and  five 
had  an  uncertain  cise  of  temperature. 

In  the  six  animals  that  reacted  the  post-mortem  examination 
verified  the  correctness  of  the  reaction  (Nos.  3,  12,  19,  20,  21,  and 
22).  In  15  of  the  17  animals  in  which  there  was  no  reaction  to  the 
first  test,  the  post-mortem  examination  disclosed  nothing  to  suggest- 
that  the  tuberculin  had  given  a  wrong  indication  (Nos.  1,  6,  7,  8, 
10,  11,  13,  14,  16,  17,  18,  23,  24,  25,  and  27).«  In  one  of  the  re- 
maining animals  (No.  2),  the  tuberculin  appears  to  have  given  a 
wrong  indication,  and  in  the  other  (No.  4)  it  certainly  did. 

There  remaia  the  five  animals  in  which  the  result  of  the  first  test 
was  dubious.  The  post-mortem  examination  indicated  that  four  of 
these  had  not  been  tuberculous  at  the  time  of  the  first  test  (Nos.  9, 
15,  26,  and  28).  The  remaining  animal  was  No.  5,  which,  although 
it  did  not  react  on  the  first  occasion,  reacted  repeatedly  to  later 
tests.  Nevertheless,  no  trace  of  tuberculosis  was  discovered  in  it 
after  death. 

If  No.  5  be  reckoned  with  the  reacting  animals,  as  it  is  clearly 
entitled  to  be,  the  general  result  may  be  stated  thus  : — 

The  indication  afforded  by  the  tuberculin  test  appears  to  have 
been  right  in  21  and  wrong  in  3  (these  including  one  certain  error). 

Turning,  in  the  next  place,  to  the  infections,  it  will  be  found  that 
(excluding  No.  2,  where  the  tuberculin  was  apparently  in  error,  and 
No.  10,  in  which  the  temperature  became  too  high  to  permit  of 
testing)  an  attempt  was  made  to  infect  16  presumably  hei^thy  non- 
reacting  animals.  The  post-mortem  examination  proved  that  the 
attempt  was  successful  in  15  of  these,  and  all,  without  exception, 
acquired  the  property  of  reacting  to  tuberculin,  but  at  very  various 
intervals  after  infection.  In  the  1 6th  case  ihe  animal  never  acquired 
this  property,  and  the  post-mortem  examination  indicated  liiat 
the  attempt  to  infect  it  had  failed. 

The  following  table  shows  the  method  of  infection  and  the  first 
date  on  which  a  distinct  reaction  was  obtained  : — 


No. 

Method  of  infeciioii 

1 

intra-venoua 

7 

» 

8 

If 

9 

•               >} 

11 

i) 

15 

tf 

16 

•                         V 

13 

Into  flank 

Day  of  Ist 

reaction 

12th 

23rd 

13th 

8th 
15th 

8th 
15th 

8th 


No. 

Method  of  infeeUon 

14 

Into  flank 

18 

By  feeding 

23 

•                >i 

24 

•                i> 

25 

J9 

27 

•                          M 

28 

>f 

BiorofM 

reaction 
.  15th 
8th 
.  24th 
.  40th 
.  51st 
.  40th 
,    40th 


1  It  will  be  observed  that  this  series  of  animals  includes  a  large  number 
that  we^e  experimentally  infected,  and  in  which  the  post-mortem  exf^minatioii 
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The  facta  relating  to  behaviour  with  regard  to  second  or  later 
tests  with  tuberculin  are  so  variable  that  it  is  not  possible  to  sum- 
marise or  tabulate  them.  The  Committee  believe  that  there  is  a 
widespread  opinion  that  a  tuberculous  animal  which  has  reacted 
distinctly  to  tuberculin  will  not  react  distinctly  if  the  test  is 
repeated  after  a  short  interval  If  this  is  a  rule,  it  is  subject  to 
numerous  exceptions.  The  important  fact,  however,  remains  that 
in  a  good  many  cases  a  second  reaction  is  not  obtainable  soon  after 
the  first,  and  by  repeated  injections  an  animal  may  acquire  a  high 
d^pree  of  tolerance  for  tuberculin. 

It  is  interesting  to  recall  the  fact  that,  although  tuberculin  has 
acquired  its  reputation  mainly  in  consequence  of  the  assistance 
wbich  it  lends  to  diagnosis,  it  was  first  put  forward  as  a  curative 
agent.  Some  of  the  earlier  experiments  of  the  Committee  (see  No. 
2)  yielded  results  which  suggested  that  repeated  injections  of  tuber- 
culin retarded  the  course  of  the  disease ;  but  this  view  was  not 
supported  by  the  results  of  some  of  the  later  experiments,  in  which 
the  disease  made  more  rapid  progress  in  an  animal  treated  with 
tuberculin  than  in  a  parallel  case  left  untreated.  In  reality  the 
experiments  have  not  been  sufficiently  numerous  to  justify  a  positive 
opinion  on  the  question.  It  is,  however,  very  obvious  from  the 
experiments  that,  if  tuberculin  does  not  influence  the  course  of  the 
disease,  the  individual  resistance  to  infection  varies  considerably, 
and  that  in  some  animals  it  is  so  high  as  to  enable  them  to  with- 
stand a  dose  of  tubercle  bacilli  that  is  rapidly  fatal  to  others  of  the 
same  size,  age,  and  breed. 

Conclusions. 

Touching  the  question  of  the  reliability  of  tuberculin  as  a  test 
for  tuberculosis  in  cattle,  the  Committee  believe  that  the  results 
of  their  own  and  other  experiments  justify  the  following  state- 
ments : — 

1.  With  few  exceptions  manifest  tuberculous  disease  is  dis- 
coverable at  the  post-mortem  examination  of  animals  in  which 
there  is  a  decided  rise  of  temperature  after  the  injection  of 
tuberculin. 

2.  As  a  rule,  no  such  lesions  are  to  be  found  in  those 
animals  in  which  there  is  no  decided  rise  of  temperature  after 
the  injection  of  tuberculin  ;  but  the  exceptions  to  this  rule  are 
more  numerous  than  in  the  preceding  case. 

Practically  in)eaking,  the  exceptions  under  each  of  these  heads 
may  be  regarded  as  failures  or  errors  in  the  test,  but  close  examina- 
tion of  the  circumstances  suggests  that  some  of  the  exceptions  may 
be  explained  otherwise  than  by  assuming  an  inconstancy  of  action 
on  the  part  of  tuberculin. 

did  reveal  tuberculons  lesions,  but  in  most  of  the  cases  the  whole  of  the 
lesions  could  with  certainty  be  attributed  to  the  experimental  Infection  after 
purchase,  and  in  the  others  the  situation  and  appearance  of  the  lesions  at 
least  made  it  highly  probable  that  they  also  w^re  not  in  existence  wlieii  th^ 
fit^^wiftl  failed  to  react  to  the  ^rst  test. 
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Taking,  in  the  first  place,  the  apparent  failures  in  the  shape  ot 
reaction  in  animals  in  which  no  tubercolous  disease  is  discoverable 
at  the  post-mortem  examination,  it  is  clear  that  there  is  room  far 
error  in  consequence  of  an  accidental  rise  in  temperature  during  the 
period  of  the  test.  By  accidental  rise  of  temperature  is  here  meant 
an  elevation  due  to  any  other  cause  than  the  tuberculin.  The 
chances  of  error  of  this  kind  may  be  diminished  by  making  obser- 
vations on  the  temperature  for  some  days  previous  to  the  intended 
test,  and  abstaining  from  testing  any  animal  in  which  the  tempera* 
ture  has  not  been  normal.  In  a  considerable  number  of  cases  siielt 
accidental  dic^urbances  of  the  temperature  may  be  recognised  by 
the  abrupt  rise  and  fall,  but  even  the  curve  &f  a  true  tuberculiii 
reaction  may  be  simulated  by  a  disturbance  of  the  system  &om 
some  other  cause,  and  no  precautions  can  entirely  eliminate  this 
source  of  error. 

But  assuming  that  a  rise  of  temperature  has  actually  been 
determined  in  an  animal  in  which  no  tuberculous  lesions  can  be 
found  after  death,  it  must  be  admitted  that  a  small  area  of  disease 
may  escape  detection  even  when  the  post-mortem  examination 
is  of  a  searching  kind.  It  is,  therefore,  obvious  that  even  if 
tuberculin  were  a  perfect  diagnostic  agent,  in  the  sense  that  it 
never  produced  a  reaction  in  a  non-tuberculous  animal,  it  would 
occasionally  appear  to  be  in  error.  In  other  words,  no  test  for 
tuberculosis  can  be  infallible  when  a  rise  of  temperature  is  in- 
terpreted as  evidence  of  infection,  and  when  failure  to  discover 
tuberculous  lesions  at  the  post-mortem  examination  is  regarded  as 
proof  of  freedom  from  the  disease.  Prom  a  practical  point  of  view 
the  only  important  question  in  this  connection  is — how  numerous 
are  the  apparent  errors  ?  As  already  stated,  they  are,  according  to 
all  published  accounts,  very  few  when  calculated  on  a  large  number 
of  animals  tested. 

Dealing  next  with  the  exceptions  to  the  second  rule  above  stated, 
it  ought  to  be  pointed  out  that  the  discovery  of  tuberculous  lesions 
in  animals  in  which  no  rise  of  temperature  after  the  injection  of 
tuberculin  has  been  noted  may  not  in  all  cases  be  proof  of  failure 
on  the  part  of  tuberculin.  In  the  first  place,  the  operator  may,  in 
the  case  of  a  restless  animal,  have  failed  to  inject  the  whole  dose  of 
tuberculin  under  the  skin,  and,  in  the  second  place,  he  may  have 
made  an  error  in  his  thermometric  observations.  Here,  again,  the 
practical  point  is  the  frequency  of  the  apparent  errors  of  this  kind, 
and  the  question  whether  they  can  reasonably  be  set  down  as  errors 
of  manipulation  or  observation  on  the  part  of  the  person  qonduoting 
the  test.    It  must  b^  admitted  that  the  piroportion  of  such'apparent 
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errors  is  considerable,  and  that  they  cannot  be  reasonably  accounted 
for  on  any  other  supposition  than  that  tuberculin  sometimes  fails 
to  induce  a  distinct  rise  of  temperature  in  an  animal  that  is 
undoubtedly  tuberculous.  This  defect  in  tuberculin  was  very  soon 
brought  to  light,  for  in  the  earlier  experiments  made  with  the  object 
of  testing  its  accuracy  as  a  diagnostic  agent,  the  animals  selected 
for  the  test  were  naturally  those  that  during  life  presented  distinct 
signs  of  tuberculosis,  and,  indeed,  were  in  many  cases  in  the  last  stage 
of  the  disease.  A  considerable  number  of  these  failed  to  react, 
although  the  post-mortem  examination  proved  that  they  were 
tuberculous,  and  subsequent  experience  has  amply  confirmed  the 
correctness  of  these  observations.  Moreover,  many  apparently 
trustworthy  observations  indicate  that  tuberculin  sometimes  fails 
to  induce  a  reaction  in  a  tuberculous  animal,  although  the  disease  is 
net  extensive,  or  in  what  would  be  described  as  its  last  stage. 

Lastly,  tuberculin  falls  short  of  infallibility,  inasmuch  as  there 
is  in  every  case  a  period  after  infection  during  which  it  provokes  no 
reaction,  and  some  of  the  experiments  described  in  the  preceding 
pages  indicate  that  this  period  may  be  longer  than  has  hitherto  been 
supposed. 

Even  when  full  account  is  taken  of  these  possibilities  of  error, 
the  Committee  are  of  opinion  that  tuberculin  is  an  agent  of  great 
value,  far  surpassing  all  other  methods  of  diagnosis,  and  that  if 
properly  employed,  it  is  calculated  to  render  immense  service  in 
dealing  with  tuberculosis. 


{Signed)     < 
October  30, 1900. 


Brougham  &  Y/iux. 
Nigel  Kingscote. 
G.  T.  Brown. 
J.  McFadyean. 
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ANNUAL  REPORT   FOR    1900  OF  THE 
CONSULTING  CHEMIST. 

The  Society's  Laboratory  was  concerned  during  the  year  1900  with 
the  examination  of  660  samples  submitted  by  members  for  analysis. 
The  detailed  list  of  samples  is  given  at  the  end  of  this  Report. 
The  number  (660)  compares  with  802  for  the  corresponding  period 
of  last  year. 

So  far  as  can  be  judged  from  the  number  of  samples  sent^  th^re 
has  been  an  extended  use  of  compound  feeding-cakes  and  meal, 
while  cotton  and  decorticated  cotton  cakes  have  been  less  employed. 
No  doubt  the  high  prices  that  have  ruled  generally  for  oil-cakes 
has  had  a  bearing  on  this,  and  farmers  have  probably  often  been 
induced  to  buy  a  mixed  or  compound  feeding-cake,  frequently 
without  inquiry,  but  simply  because  of  its  apparently  cheaper 
price. 

A  smaller  number  of  samples  of  manures  have  been  sent  this  year 
than  last,  and  it  seems  remarkable  that  farmers  should  be  contented 
to  buy  expensive  manures  ]ike  nitrate  of  soda  or  sulphate  of 
ammonia  without  asking  any  questions  about  them.  A  good 
number  of  samples  of  basic  slag  have  been  analysed,  and  warning 
notes  issued  from  time  to  time  by  the  Chemical  Committee  of  the 
Society  have  shown  the  need  of  exercising  care  in  the  purchase  of 
this  fertiliser. 

As  in  previous  years,  water  analyses  have  formed  a  very  con- 
siderable proportion  of  the  total,  and  there  have  been  rather  more 
soils  analysed  than  usual. 

Few,  if  any,  fresh  materials  have  come  into  use,  either  as 
feeding-stuffs  or  as  manures.  The  popularity  of  basic  slag,  probably 
due  largely  to  its  low  price,  has  been  maintained. 

It  is  a  point  worthy  of  note  that,  in  every  instance,  during  the 
year,  in  which  I  have  had  to  bring  instances  of  adulteration  to  the 
notice  of  the  Chemical  Committee,  this  has  occurred  with  feeding- 
stuffs,  and  not  with  manures. 

The  Board  of  Agriculture  appointed  this  year  a  Departmental 
Committee,  of  which  I  was  -a  member,  to  inquire  what  regulations 
might  with  advantage  be  made  to  determine  the  deficiencies  in  the 
normal  constituents  of  milk,  cream,  <S;:c.,  which  should  involve  these 
being  no  longer  considered  genuine  ;  a  matter  of  much  importance 
alike  to  dairy  farmers,  milk  vendors,  and  the  public  as  consumers. 

The  Society's  Laboratory  at  Wobum,  also  under  my  charge,  has 
been  concerned  entirely  with  chemical  analyses  and  investigations 
arising  out  of  the  Field  and  Feeding  Experiments  carried  on  there, 
the  Pot-culture  Experiments,  and  experiments  on  the  eradication  of 
Ft^rm  Weeds, 
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A.    Fbeding  Stuffs. 

1.  Linseed  Cake. 

Prices  for  linseed  cake  have  ruled  very  high  throughout  the  year, 
and  it  is  not  surprising  therefore  that  many  farmers  have  been  led  to 
buy  "  mixed  "  cakes  instead,  at  prices  21.  and  more  per  ton  cheaper. 
As  a  rule  the  samples  of  linseed  cake  submitted  to  me  have  been  good, 
both  as  regards  quality  and  purity.  A  few  cases,  but  not  many,  of 
adulteration  have  been  reported.  In  one  instance  there  was  con- 
siderable admixture  of  rape  in  a  cake  bought  as  "  best  pure  linseed- 
cake"  ;  in  another  case  Cherwpodiutn  (goose-foot)  was  the  impurity. 
This  latter  instance  illustrates  well  a  difficulty  which  has  often 
occurred,  and  will  continue  to  do  so,  if  purchasers  of  linseed  cake, 
against  the  advice  given  by  this  Society,  are  satisfied  with 
having  linseed  cake  described  on  the  invoices  as  '<95  per  cent, 
pure,"  "  made  from  95  per  cent,  pure  linseed,''  <fec.  The  analytical 
figures  can  give  but  a  rough  idea  of  the  amount  of  pure  linseed 
originally  used,  or,  what  is  the  same,  of  the  amount  of  impurity  it 
originally  contained.  After  the  seed,  with  its  impurities,  has  been 
ground  up  and  the  oil  in  part  expressed,  it  is  impossible  to  calculate 
back  to  the  original  composition  of  pure  seed  and  impurity.  In 
the  case  under  note  the  chemist  acting  for  the  vendor  found  equal 
grounds  for  his  statement  that  there  could  at  most  have  been  only 
a  little  over  the  allowed  5  per  cent,  of  impurities,  as  did  the  analyst 
for  the  purchaser,  whose  opinion  was  that  there  was  fully  15  per 
cent,  of  impurity.  I  make  it  a  rule  to  decline  definitely  to  certify 
to  a  linseea  cake  being  "  95  "  or  any  other  "  per  cent,  pure."  Pur- 
chasers must  see  that  they  have  their  cakes  invoiced  *' Linseed 
cake,''  without  any  qualifying  terms,  or,  what  is  the  same,  as  ''Pure 
linseed  cake."  All  such  terms  as  "  oilcake,"  "  95  per  cent,  pure," 
"  pure  as  imported,"  dbc.,  should  be  avoided. 

2.  Undecorticated  Cotton  Cake. 

In  my  report  for  1899  these  were  spoken  of  as  more  satisfactory 
than  before.  This  has  in  general  been  the  case  this  year  also, 
though  the  seed,  and  in  consequence  the  cake  made  from  it,  has  not 
been  so  bright  and  fresh  looking.  Cases  do  not,  however,  now 
occur  so  frequently  of  cakes  having  excessive  cotton  wool  attaching 
to  the  seed,  and  coarse  husk  along  with  it.  In  two  instances  pro- 
portions respectively  of  43*3  and  56  per  cent,  of  coarse  husk  and 
wool  were  found,  which  are  very  excessive. 

3.  DecorticcUed  Cotton  Cake. 

In  my  last  report  I  referred  to  the  marked  deterioration  of 
quality  which  this  class  of  cake  has  undergone  of  late  years, 
through  excessive  hardness,  bad  decortication,  poverty  in  oil,  and 
careless  manufacture.  Though  this  year  the  cake  has  not  come,  I 
think,  so  much  to  the  front,  and  generally  has  not  been  used  so 
much,  there  has  certainly  been  an  improvement  in  the  quality  of 
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the  samples  that  have  been  sent  to  me  ;  and  I  have  myself — for 
the  first  time  for  some  years — been  able  to  purchase  for  the  Wobum 
Farm,  and  for  my  experiments  there,  a  really  soft  eake  with  good 
percentage  of  oil,  and  more  like  that  which  used  to  be  upon  the 
market.     Analysis  of  some  good  samples  sent  me  showed  : — 

A  B  C  D  E  F 
percent,  percent  percent,  percent,  percent,  percent. 
Mdsture      .        .        608  6*91  669  llOft  0*29  8-45 
Oil       .        .        .      16-53  14-56  1541  1452  15-60  18*52 
^  Albuminous  com- 
pounds    .        .      41-93  43-89  4008  4106  4056  39-70 
Qum,     digestible 

fibre,  &c..        .      22-50  2406  2408  22-24  2326  23-12 

Woody  fibre                602  6-38  646  516  4-20  3-36 
Mineral       matter 

(ash)                         6-04  6-21  6'78  6-99  7-09  Q-m 

100-00    lOOKX)    100-00    100-00    100-00    lOOKX) 

>  containing nita-ogen     671         702  6-61        6-57         649  636 

I  did  not  find  that  these  better  qualities  cost  praotically  more 
jbban  .did  the  harder  and  poorer  oakes.  Nor  have  I  found  any 
sample  of  decorticated  cotton  cake  to  which  impurity  has  purposely 
been  added,  but  I  have  had  one  instance  in  which  a  meal  sold  as 
decorticajfced  cotton-seed  meal  was  found  to  have  such  a  high  amount 
of  cotjbon  husk  in  it  as  to  be  little  better  than  undecorticated  oot- 
ton-seed  cake  ground  up  into  meal ;  while  in  another  case  a  eake 
gold  as  "  decorticated  cotton  cake "  was  so  badly  decorticuted  that 
it  ^ve  the  following  low  analysis  : — 

Moisture 10-78 

Oil 9-50 

^  Albuminous  compounds 37-87 

Gum,  digestible  fibre,  &c. 25-62 

Woody  fibre 0-20 

Mineral  matter  (ash) 7-03 

10000 

1  containing  nitrogen 6-06 

This  cake  was  found,  on  mechanical  separation,  to  have  14  per 
cent,  of  coarse  husk,  whereas  a  first-class  decorticated  cake  would 
contain  only  about  1  per  cent.  The  vendors,  a  Liverpool  firm, 
allowed  IL  a  ton  off  the  price. 

4.  Campowid  Cakes  and  Meals. 
I  have  referred  to  what  is,  in  my  opinion,  in  many  instances 
the  doubtful  benefit  resulting  from  the  extended  use  of  compoui»i 
cakes,  <Sbc.,  in  place  of  pure  cakes  made  from  some  single  seed  such 
as  linseed,  cotton,  c^c.  I  am  constantly  having  materials  brought 
to  my  notice  with  the  suggestion  that  perhaps  they  would  do  in 
the  manufacture  of  compound  cakes.  I  am  sorry  to  say  that  it  is 
true  of  some  compound  cakes  that  anything  will  do  for  ^em.     The 
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more  careful  should  a  purchaser  of  compound  cakes  he,  therefore,  to 
go  only  to  firms  of  high  repute  who  will  guarantee  the  materials 
they  use  to  be  of  high  quality,  good  feeding  value,  and  free  from 
weed  seeds  and  useless  oonstituents,  and  all  materials  to  be  in  good 
Bonnd  condition. 

I  have  had  many  instances  this  past  season  of  compound  cakes 
having  excessive  amounts  of  sand.  This  means,  practically,  that 
Ubef  are  made  up  from  refuse  grain,  sweepings  and  the  like. 

A  calf -meal  was  found  to  have  2*04  per  cent,  of  sand  ;  a  com- 
pound cake  had  2*70  per  cent.  ;  an  "oil  and  treacle  cake''  3 -99  per 
cent,  and  a  fattening  cake  4*45  per  cent,  of  sand. 

5.   JVheat  Sharps, 

A  sample  was  sent  me  of  a  purchase  under  the  name  "  Best 
sharps  made  from  pure  wheats"  the  cost  being  6^.  per  ton.  On  ex- 
amination it  was  found  to  have  a  consideraUe  admixture  of  maize 
and  also  rice,  while  weed-seeds  such  as  Polygonum  and  CJienopodium 
were  largely  present.     The  delivery  was  taken  back  by  the  vendor. 

6.  Pea  Meal. 

A  sample  of  a  delivery  of  this  was  lound  to  be  mujcb  adulterated 
with  maize  meaL 

7.  NigeV'Seed  Cake, 

Occfusionally  this  cake  comes  forward,  but  the  following  sample 
sent  me  had  4|  per  cent,  of  sand  and  dirt : — 

Moisture 12*42 

Oil 5-62 

^  Albuminous  compounds 81*61 

Staich,  digestible  fibre,  &c 2260 

Woody  fibre 1677 

>  Mineral  matter  (ash) 11*08 

lOO^OO 

*  containiDg  nitrogen       •        •        .        .        •         •      5-06 
'  including  sand      ..••«*•      4*24 

The  cost  was  6^.  per  ton  delivered. 

8.  Gluten  Meal, 

tn  my  last  annual  report  I  gave  the  analysis  of  a  material  called 

<<  Gluten  refuse,"  the  refuse  from  starch-making.     A  dififerent  and 

more  valuable  feeding  material  is  one  obtained  from  maize  and 

called  *'  Gluten  meal."    The  analysis  of  a  sample  sent  me  was  : — 

Moisture    .       •       •       •        *        .       4       #       «    10'd8 

Oil 2-73 

^  Albuminous  compounds 35*04 

Statcb,  digestible  fibre,  &c.         .        «        «        .        .     48-80 

Woody  fibre 2-16 

Mineral  matter  (ash)  ••.•«.«      0*80 

10000 

^  ooutMnlDg  nitrogen        «•*•••      ff*60 
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9.  Alfalfa  Silage, 

Many  have  been  the  attempts  to  bring  over  from  South  America  to 
this  country,  and  to  utilise,  alfalfa  (lucerne)  in  some  form  or  another. 
The  crumbly  nature  of  the  leaf  when  made  into  hay  is  an  objectioa  to 
its  use  as  hay,  nothing  but  the  tough  stalks  being  left.  It  struck 
someone  that^  if  preserved  as  silage,  the  leaf  would  not  be  lost^  and, 
if  maize  were  added,  a  feeding  mixture  worth  bringing  over  here 
might  be  made.  A  sample  of  this  material  was  sent  to  me^  and 
gave  the  following  results  on  analysis : 

Moisture 62*08 

>  AlbuminouB  compoundfi 8-06 

Starch,  digestible  fibre,  &c 26-81 

Woody  fibre 0-47 

Mmeral  matter  (ash) 3-68 

lOOKX) 

1  containing  nitrogen 1*29 

This  could  not,  I  was  informed,  be  brought  over  and  sold  at  a 
lower  price  than  U,  a  ton  ;  but  it  is  difficult  to  believe  that  purchasers 
could  be  found  to  pay  anything  like  that  price  for  a  materiiJ  over  one 
half  of  which  is  water.  The  attempt  to  import  silage,  from  whatever 
material  made,  seems  absurd  ;  I  was  informed,  moreover,  that  the 
raw  material  has  to  have  water  poured  over  it  before  it  can  be  made 
into  silage. 

B.  Febtilisebs. 

1.  Sup&rpho^haie. 

Respecting  this  widely-used  manure  there  has  been  very  HtUe 
cause  for  complaint.  Samples  sent  me  have  been  almost  invariably 
in  good  condition  and  up  to  guaranteed  quality. 

2.  Disaqlved  Bones, 

An  excellent  6ample  of  pure  dissolved  bones  gave  the  following 
analysis  : — 

Moisture 9-63 

^  Organic  matter,  water  of  combination,  &c« .        .        .  3040 

Monobasic  phosphate  of  lime 6*73 

(equal  to  tribasic  phosphate  of  lime  rendered  soluble 

by  acid) (10-64) 

Insoluble  phosphates  .......  24*12 

Sulphate  of  lime,  &c 18-38 

Sand 1-84 

lOOOO 

1  containing  nitrogen .        .       8-44 

'  equal  to  ammonia 4*17 

This  cost  only  il.  I2s,  6d.  per  ton  delivered,  and  was  sold  as 
<'Pure  raw  dissolved, bouQis."  ,  It  .was  decidedly  cheap  and  well 
manufactured* 
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3.  Bone  Meal. 

I  dealt  last  year  with  the  question  of  the  preparation  of  bones 
by  boiling  or  steaming  for  a  short  time  only  (for  the  purpose  of 
removing  the  fat  and  grease),  preparatory  to  their  sale  as  manure  or 
for  dissolving  with  acid  to  make  "  dissolved  bones."  The  following 
analysis  of  a  sample  of  English  bones  which  had  been  steamed  for  50 
minutes  under  a  pressure  of  50  lb.  to  the  square  inch  may  be  of 
interest  in  this  connection  : — 

Moisture 662 

*  Organic  matter 38-86 

Phosphate  of  lime 48*23 

Carbonate  of  lime,  &c 6*65 

Sand 0-24 

10000 

*  containing  nitrogen 4*59 

equal  to  ammonia 5*57 

It  will  be  noticed  that  practically  none  of  the  nitrogen  could 
have  been  removed  in  the  treatment. 

4.  Peruvian  GiMno, 

This  manure  continues,  and  rightly  so,  to  find  favour,  and  there 
are  still  stocks  .to  draw  upon.  The  more  phosphatic  kinds  are 
frequently  very  cheap.     An  instance  in  point  is  the  following  : — 

Moisture 9-69 

^  Organic  matter  and  anmionia  salts      ....  10-31 

Phosphate  of  lime 62-87 

'  Alkaline  salts,  &c 13-08 

Sand 4-05 

100-00 

1  containing  nitrogen 2  01 

equal  to  ammonia 2-47 

'  containing  phosphorio  add 4'36 

equal  to  phosphate  of  lime 9*61 

total  phosphate  of  lime 72-38 

The  cost  of  this,  at  liverpcrol,  was  only  U.  lbs,  per  ton,  and  the 
guano  must  be  considered  very  cheap.  As  a  manure  for  roots  it 
should  do  admirably. 

5.  Basic  Slag, 

The  subject  of  basic  slag  and  the  need  of  care  in  the  purchase 
of  it  have  been  so  fully  set  out  in  separate  reports  issued  by  the 
Chemical  Committee  of  the  Royal  Agricultural  Society  that  it  is  hardly 
necessary  to  emphasise  these  points  further.  It  may,  however,  be 
remarked  that  a  higher  degree  of  'fineness  is  obtainable  now  than 
formerly,  and,  as  the  rapidity  of  action  of  the  manure  depends  much 
upon  the  fineness  of  grinding,  it  is  right  for  the  purchaser  to  insist 
upon  the  guaranteed  fineness. 

VOL.  XI.  T.  s.— 44.  3  C 
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6.  Vine  Manure, 

Manures  sold  by  nurserymen  in  small  quantities  are  often  put 
forward  at  quite  unreasonable  prices.  Such  is  the  manure  of  which 
tine  following  is  the  analysis  : — 

Moisture 13*72 

^^  Or^ranic  matter  and  salts  of  ammonia  .                .  33*79 

Monobasic  phosphate  of  lime 8*42 

(equal  to  tribaeic  phosphate  of  lime  rendered  soluble 

byacid)       .        ^        : (1318) 

Insoluble  phosphates 13*95 

Sulphate  of  lime,  &c 24*98 

Sand  .        •        .^ 5*14 

100*00 

*  containing  nitrogen 4*04 

equal  to  ammonia 4*91 

This  manure  cost  25«.  per  cwt.,  but  the  real  value  of  it  is  only 
about  5^.  10»^.,  or  at  most  6/.  a  ton. 

The  following  is  the  list  of  analyses  made  for  members  of  the 
Society  for  the  twelve  months,  December  1,  1899,  to  November 
30,  1900  :— 

Linseed  cakes 01 

Undecorticated  cotton  cakes 26 

Decorticated  cotton  cakes         .....  17 

Compound  feeding  cakes  and  meals  ....  72 

Cereals 3 

Dried  grains 1 

Superpnosphates 37 

Dissolved  bones  and  compound  artificial  manures     .  20 
Baw  and  degelatinised  bones   «        .        .        .        .22 

Peruvian  guanos 23 

Fish  and  meat  guanos 10 

Basic  slag        ........  09 

Nitrate  of  soda        .......  9 

Sulphate  of  ammonia       .        t        .        •        .        •  G 

Potash  salts 8 

Salt 1 

Shoddy    .........  20 

Hoofs  and  horns 1 

Soot 2 

Rape  dust  and  manure  cakes    .....  3 

Lime 1 

Butter,  milk,  and  cream  ......  19 

Waters 141 

Soils 16 

Miscellaneous  ...••...  36 

Total    ....  660 

J.  Augustus  Voelckbb. 
18  Hanover  Square,  W. 
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ANNUAL  REPORT   FOR    1900  OF  THE 
CONSULTING   BOTANIST. 

During  the  past  year  255  inquiries  have  been  answered  (m  behalf  of 
the  members  of  the  Society.  Of  these,  51  dealt  with  diseases  of 
plants,  10  with  plants  suspected  of  causing  injury  to  stock,  32  with 

weeds,  7  with  suitable  seeds 
for  laying  down  temporary 
or  permanent  pasture,  2 
with  the  composition  of 
hay,  ad  153  with  the 
purity  °d  germination  of 
seeds. 


I'lO.  l.—l'^tuicladium  pyrinum.  a,  on  the  leaf  of  the 
pear ;  b,  on  the  yoaog  fniit,  checking  the  growth. 
Katoral  size. 


Fio.  i.  —  Fusidadium  pyrinum. 
c,  section  of  the  skin  of  the  leaf ; 
D,  spore-bearing  branches;  b, 
spores  in  various  stages  of  de- 
velopment;  V,  mature  spores; 
G,  spores  germinating.  All  mag* 
uifled  830  diameters. 


Diseases  op  Plants. 

Seven  years  ago  turnips  were  examined  presenting  a  condition 
of  disease  which  had  not  been  hitherto  observed.  But  there  was 
not  sufficient  material  to  determine  the  cause  of  the  injurjr. 

A  disease  of  turnips  which  seriously  affected  this  crop  in  several 
districts  has  been  investigated.  The  results  are  described  in  an 
appendix  to  this  report.    The  roots  of  beech  trees  in  Norfblk  were 

8  c  2 
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found  to  be  injured  by  Agaricus  melleua^  a  common  fungus  also 
found  on  dead  stumps  or  on  the  ground.  Larch  trees  from  Mont- 
gomery were  attacked  by  the  small  cup-fungus  {Dasyscypha  Will- 
kommii),  which  was  fully  described  and  illustrated  in  the  Journal 
of  1891,  p.  299. 

Fusicladium  pyrinum  had  attacked  the  leaves  and  fruit  of 
pear  trees  in  the  beginning  of  summer.  For  a  considerable  time 
this  fungal  parasite  has  been  known  and  combated  on  the  Continent, 
but  has  not  been  noted  in  this  country  until  this  year.  The  pear 
trees  throughout  the  country  suffered  very  much  last  season  frcnn 
the  attacks  of  the  pear  mite,  and  on  some  of  the  leaves  that  were 

blistered  by  the  galls  of  the 
mite  this  fungus  had  also  ap- 
peared in  little  brown  velvety 
patches,  which  spread  rapidly, 
seriously  injuring  the  leaves. 
The  fruits  had  been  attacked 
at  an  early  stage,  and  were 
shrivelled  and  dried  up  beyond 
hope  of  recovery.  The  fungus 
consists  of  brown  filaments, 
which  spread  along  the  surface 
between  the  cuticle  and  the 
epidermal  cells,  and  penetrate 
into  the  tissue  of  the  leaf  and 
fruit  The  spores  are  borne 
on  short,  upright,  knotted 
branches  with  little  tooth-like 
projections  at  the  top.  They  are 
usually  one-celled  and  germi- 
nate as  soon  as  they  fall  off  (figs. 
1  and  2).  Spraying  with  Bor- 
deaux mixture  has  been  followed 
with  good  results.  It  might  be 
well  to  apply  the  mixture  also 
during  the  winter  to  the  trees 
that  have  been  diseased,  to 
destroy  any  spores  still  remain- 
ing. All  diseased  leaves  should 
be  burned. 

Ascocliyta  Pisi,  which  appeared  last  year  on  beans  in  Sussex,  had 
seriously  injured  a  similar  crop  in  Northamptonshire.  Sclerotinia 
Sderotiorum  is  a  destructive  fungus  on  various  cultivated  plants. 
Some  years  ago  it  was  illustrated  and  described  on  the  potato  in 
Mr.  Worthington  Smith's  useful  volume,  Diseases  of  Field  and 
Garden  Crops,  This  year  specimens  of  bean  stalks  were  sent  from 
Sussex  by  Mr.  W.  J.  Maiden,  which  were  found  to  be  attacked  by 
this  fungus.  The  sclerotia  were  very  numerous  in  the  hollow 
stalks,  and  some  were  also  found  under  the  epidermis,  which,  as 
they  grew,  burst  through  and  appeared  on  the  outside  of  the  stems. 


Spli 

of  beans*  showing  the  sclerotia  inside  the 
stem  and  a  sclerotinm  bursting  through  the 
skin.    Natural  size. 
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The  presence  of  the  fungus  can  easily  be  detected  by  splitting  the 
stem,  when  the  black  sclerotia  of  various  sizes,  some  nearly  as 
large  as  a  pea,  are  plainly  visible  (fig.  3).  If  left  on  the  ground,  the 
sclerotia  germinate  in  spring,  producing  small  stalked  cups  which 
bear  the  spores  that  spread  the  disease.  When  an  attack  is  dis- 
covered, the  diseased  stalks  should  be  gathered  and  burned. 

A  large  field  of  barley  was  injured  by  the  attack  of  a  fungus 
similar  to  the  straw-blight  described  in  the  Society's  Journal  in 
1872,  page  213.  Besides  the  abundant  mycelium  in  the  cells  then 
noted  and  figured,  little  groups  of  resting  spores  were  found  in  the 
tissue  of  the  leaf  at  the  base  of  the  plant.  They  are  small,  almost 
round  bodies,  with  a  thickened  outer  coat,  and  appear  to  be  the  spores 
of  a  species  of  Entyhma  (fig.  4).  Attempts 
were  made  to  germinate  them,  but  without 
success. 

Two  cases  of  smut  were  reported 
during  the  year ;  one  was  UstUago  tecta, 
or  covered  smut,  the  most  insidious  of  the 
various  forms,  as  it  is  hidden  by  the 
covering  of 'the  barley  seed,  and  is  con- 
sequently garnered  with  the  healthy 
grains  (see  Journal  for  1896,  p.  143). 
The  other  was  UatUago  bromivora,  on  soft 
brome-grass.  The  grass  is  a  worthless 
weed,  and  its  destruction  by  fungi  or 
otherwise  is  not  to  be  regretted.  Infection 
in  the  case  of  smut  takes  place  when  the 
host  plant  is  a  mere  seedlmg  ;  its  growth 
keeps  pace  with  the  plant,  and  finally  it 
occupies  with  its  spores  the  seed  case  of 
the  host ;  instead  of  grain,  there  is  only  a 
black  mass  of  spores  or  smut. 

In  its  effect  on  the  host,  smut  differs 
widely  from  ergot,  of  which  specimens  were  received  during  the  year. 
Infection  by  ergot  takes  place  in  the  earlier  stages  of  the  seed, 
while  the  plant  is  still  in  flower,  and  one  or  more  grains  may  be 
ergotted  while  others  on  the  same  stalk  remain  healthy.  Smut  is, 
however,  non-poisonous,  and  ergot  is  hurtful.  The  most  efficient 
remedy  for  smut  is  the  use  of  scalding  water,  as  described  in  the 
special  report  on  Smut  in  Barley  in  the  Journal  for  1896,  p.  146. 

Specimens  of  badly  withered  barley  were  received  from  Hert- 
fordshire, which  were  found  to  be  attacked  by  two  kinds  of  fungi. 
One  of  these,  Oidium  monilioidesy  is  a  white  mould,  a  stage  of  the 
mildew,  Erysiphe  graminis.  The  Erysiphes  are  destructive  para- 
sites on  leaves,  such  as  vine-mildew,  hop-mildew,  &c.  These 
moulds  spread  over  the  epidermis  and  completely  arrest  the  living 
function  of  the  leaves.  As  they  are  surface  moulds,  they  can  be 
destroyed  by  spraying  when  taken  in  time. 

The  other  fundus  is  Helmintlvosporium  gramineum,  which  was 
pbserved  ii^  1898  in  barley  from  Lincolnshire.     Having  reappeared 


Fio.  4.— straw-blight  Besting 
spores  of  the  fungus  in  the 
cells  <tt  the  leaf  of  barley. 
Magnified  360  diameters. 
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thU  year,  it  seems  desirable  to  give  some  further  details,  with  a  ^gure 
of  the  fungus  (fig.  5).  It  spreads  through  the  cells  of  the  host  and 
produces  brown,  irregularly  shaped,  upright  branches,  on  the  tips  of 
which  are  borne  the  large  brown  spores,  which  soon  mature  and 
germinate,  thus  spreading  the  disease.  This  fungus  is  easily 
detected  by  the  withered  aspect  of  the  leaves,  and,  on  closer  exami- 
nation, by  the  long  yellow  streaks  edged  with  the  brown  fungus. 
It  weakens  the  plant  by  using  up  the  food  material  and  destroying 
the  functions  of  the  leaf. 

jEcidium  gross^darue  has  been  again  reported.     It  is   unfor- 
tunately a  common  parasite  on  the  gooseberry,  but  the  injury  done 


Fio.  fi.—nflmintho»porium  gramiueum.  Tip  of  barley  leaf  at- 
tooked  by  the  fuogus  (slightly  reduced),  a,  spore-bearing 
branches ;  b,  spores.    Both  magnlfled  260  diameters. 

is  never  very  serious.     Its    recurrence    might  be  prevented  by 
collecting  and  burning  the  diseased  leaves  and  fruits. 

Some  tulips  were  received  from  Herefordshire  that  had  been 
destroyed  by  Botrytis  parasitica.  This  fungus  is  a  stage  of  a  cup- 
fungus  (Feziza),  and  in  the  Botrytis  form  it  causes  great  damage  to 
the  plants'  attacked  ;  it  produces  branches  tipped  with  clusters  of 
spores,  and  as  a  resting  stage  it  forms  little  black  hardened  masses 
of  mycelium  (sclerotia),  which  are  dormant  during  the  winter,  and 
in  spring  produce  the  Feziza  stage.  The  sclerotia  of  the  tulip 
disease  have  hitherto  been  described  as  growing  on  the  bulbs,  but 
in  the  specimen  examined  they  appeared  in  great  numbers  on  the 
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leaves.  They  are  still  under  observation  and  may  be  induced  to 
germinate  at  the  proper  season.  From  the  same  county  were  sent 
some  leaves  of  the  violet  that  were  attacked  by  the  fungus 
Ovularia  lactea,  a  leaf  parasite.  The  mycelium  burrows  in  the  tissue 
of  the  leaf  and  produces  on  the  surface  little,  erect,  delicate 
branches  that  bear  the  colourless  spores.  The  part  of  the  leaf 
attacked  is  left  quite  white  with  a  brownish  edge,  and  through  the 
growth  of  the  fungus  the  spot  gradually  enlarges,  ifhe  spores  were 
produced  on  the  under  side  of  the  leaf.  This  fungus  weakens  the 
plant  by  destroying  the  tissue  of  the  leaves. 

Some  broccoli  that  had  failed  owing  to  what  was  called  in 
Warwickshire  "  blindness  "  were  sent  for  examination,  and  the  leaves 
were  found  to  be  suffering  from  Peronospora  BrassiccB,  which  is 
nearly  allied  to  the  potato  disease.  The  leaves  were  being  destroyed 
by  this  fungus,  but,  in  addition,  the  flowers  of  the  broccoli  were 
attacked  by  bacteria.  It  would  be  interesting  to  determine  if  these 
were  the  same  bacteria  that  have  been  so  destructive  in  the  turnip- 
field-  This  could  only  be  decided  by  infection  from  the  broccoli  to 
the  turnip,  or  vice  versdy  which  may  be  done  in  another  season. 

Injuries  to  Stock. 

Inquiries  were  made  in  r^ard  to  plants  suspected  of  being 
poisonous.  Most  of  these  plants  have  been  figured  and  described 
in  recent  reports,  and  do  not  need  to  be  again  referred  to.  A 
member  found  some  ergot  last  year  in  certain  pastures  in  Bedford. 
This  year  a  mare  slipped  her  foal  on  one  of  these  pastures,  and  it 
was  believed  to  be  due  to  the  presence  of  ergot.  The  dose  given  by 
a  doctor  is  from  twenty  to  forty  grains.  I  found  that  eight  of  the 
largest  ergots  I  had  in  my  possession  weighed  a  grain.  This  means 
that  an  ordinary  dose  would  require  from  160  to  480  ergots.  In 
the  case  of  so  large  an  animal  as  a  mare  three  or  four  times  that 
quantity  would  be  required  to  produce  similar  results.  I  have 
never  found,  after  the  most  careful  search  in  ergotted  pastures, 
more  than  twenty  ergots,  and  the  great  majority  of  them  much 
smaller  than  the  eight  that  weighed  a  grain.  It  appears  to 
me  improbable  therefore  that  ergot  can  be  an  active  agent  in 
producing  abortion  on  stock  feeding  in  pastures  where  it  is  known 
to  be  present. 

A  sample  of  oats  used  for  feeding  horses  and  believed  to  be 
injurious  was  found  to  contain  only  one  per  cent,  of  other  seeds, 
one-third  of  which  were  those  of  Bindweed,  the  other  two-thirds 
were  seeds  of  Corncockle ;  Laihyrus  sativa  and  ergot  were  found 
in  small  quantities.  As  I  have  repeatedly  pointed  out,  the  Corn- 
cockle and  Lathyrus  possess  injurious  properties,  but  the  quantity 
was  so  small  that  they  could  scarcely  have  caused  injury  to  the 
horses. 

Weeds. 

Genista  tinctoria  (Dyer's  green- weed),  fig,  6,  is  too  frequently 
neglected  and  allowed  to  run  over  pastures.    It  is  a  perennial  plant^ 
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with  a  widely  creeping  root,  which  gives  off  short  branching  stems. 
The  stems  are  free  from  prickles,  and  have  narrow  oval  leaves  of  a 
shining  green  colour.  In  July  and  August  the  branches  bear  at  their 
tips  numerous  crowded  yellow  flowers,  which 
are  followed  by  pods,  each  containing  several 
seeds.  These  plants  are  usually  avoided  by 
stock.  It  is  said  that  when  they  are  eaten  the 
bitter  disagreeable  taste  of  the  plant  is  to  be 
detected  in  the  milk  and  butter.  It  ought  to 
be  got  rid  of  as  at  best  a  worthless  weed. 
Its  creeping  roots  cannot  be  eradicated  unless 
they  are  dug  out.  If  the  plant  is  abundant  it 
would  be  advisable  to  break  up  the  pasture, 
cultivate  it  well  for  two  or  three  years  with 
root  crops,  and  then  lay  it  down  with  good 
and  suitable  seed. 

Anthriscus  sylveairis  (Beaked  Parsley),  fig.  7. 
A  common  plant  in  woods  and  hedgebanks, 
sometimes  spreading  into  fields.  It  has  a 
tapering  root,  a  furrowed  stem,  hairy  and 
purplish  at  the  base,  and  numerous  clusters  of 
white  flowers.  Cases  are  recorded  of  this  weed 
being  injurious  to  stock,  but  this  rarely  hap- 
pens, as  it  is  universally  avoided.  It  is  none 
the  less  an  undesirable  plant  in  a  meadow  ;  but,  being  a  perennial, 
the  tap-root  should  be  removed  in  order  to  eradicate  it  thoroughly  ; 
in  any  case,  it  should  not  be  allowed  to  spread  from  seed. 


Fic.  6.— Dyer's  Green-'wreed 
iOenista  tinctoriOj  Linn.)- 


Fi3.  7.— Beaked  Parsley  (Anthrtseus  splvestHs,         Fm.  8.— Fleabone  iPulicarla  dysenteriea, 
Hoffm.).  Caaa.). 

Ptdicaria  dysenterica  (Fleabane),  fig.  8.     Found  in  shady  places, 
by  the  sides  of  ditches  and  streams.     It  is  a  perennial  plant,  with 
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many  stems,  thickly  covered  with  soft  woolly  leaves,  and  heads  of 
bright  yellow  flowers.  The  medicinkl  properties  which  in  former 
days  it  was  believed  to  possess  were  imaginary,  and  the  plant  is  no 
longer  used.  It  is  usually  confined  to  the  margins  of  the  fields, 
where  it  increases  by  its  branching  roots ;  it  should  be  prevented 
from  spreading  into  the  field,  though  it  would  be  better  to  get  rid 
of  it  altogether. 

Plantago  media  (Lesser  Plantain),  fig.  9.  A  common  weed  in 
lawns  and  pastures.  It  is  a  perennial  plant,  with  a  thickish  woody 
root.  It  may  easily  be  distinguished  from  the  larger  plantain  by 
its  smaller  spike  of  flowers,  which  are  lavender-coloured  when  in 
bloom,  and  by  the  leaves  being  without  a  stalk.  This  weed  cannot 
be  got  rid  of  unless  its  perennial  root  is  spudded  out. 

Bhinanthis  Crista-GaUi  (Yellow  Rattle),  fig.    10.     A  common 


Fig.  9.— Lesser  Plantain  (Plantago  media^ 
Linn.). 


Fio.  10.— Yellow  Rattle  (7?Aiiirt»//4tt.j  CrUta- 
GalH,  Linn.). 


weed  in.  damp  meadows  and  pastures.  It  is  an  annual  plant,  which 
can  easily  be  got  rid  of  if  it  is  prevented  from  seeding.  The 
flowers,  which  are  yellow,  spotted  with  violet,  appear  from  May  to 
July,  and  the  heads  should  be  cut  oflf  when  the  flowers  are  fully  out. 
The  English  name  has  been  given  to  the  plant  because  the  seeds 
when  ripe  become  loose  and  rattle  in  the  hard  seed-vessel.  The 
plant  is  a  root  parasite,  getting  part  of  its  nourishment  by  stealing 
it  from  the  roots  of  neighbouring  plants. 

Verbena  officinalis  (Vervain),  ^g,  11.  A  perennial  plant  found 
usually  by  road-sides,  but  reported  from  Hampshire  as  having 
spread  into  pasture  to  an  injurious  extent.  The  spikes  of  flowers 
are  not  conspicuous,  as  the  lilac  petals  push  themselves  only  a  little 
way  out  from  the  calyx.  The  small  seeds  are  frequently  found  in 
clover-seed.  The  plants  should  be  prevented  from  seeding,  but  the 
whole  plant  may  b6  removed  by  pulling  when  the  soil  is  sqf  t  with  rain. 
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Allium  vineale  (Crow  Garlic),  fig.  12.  Though  not  so  ofifenslYe 
as  Kamsons  or  Garlic  (A.  ursinuin)^  this  smaller  plant  is  not  de- 
sirable in  any  pasture.  The  whole  plant  is  pervaded  with  a  garlic 
taste  and  odour,  which  is  communicated  to  the  milk  and  its  products. 
The  slender  stem  springs  from  a  small  ovate  bulb.  The  leaves  are 
round,  hollow,  and  tapering.  The  flower-head  is  largely  (sometimeB 
completely)  replaced  by  bulbils,  which,  when  ripe,  fall  to  the  ground 
and  reproduce  the  plant.  The  few  flowers  are  raised  on  slender 
stalks  above  the  crowded  bulbils,  and  are  small,  of  a  green  or  pink 
colour.     It  is  desirable  to  prevent  the  bulbils  or  seeds  from  £alling 


■,-.^fi'(^ 


Fia.  11.— Vervain  (Verbena  offieinalUt  Linn.).     Fic.  12.— Crow  Garlic  (Allium  rineaU,  Liiin.). 

to  the  ground  and  so  disseminating  the  pest  To  clear  it  out  of  a 
field  where  it  is  abundant  it  would  be  necessary  to  break  up  the 
field  with  a  somewhat  deep  plough,  and  cultivate  it,  so  as  to  clean 
the  ground. 

William  Carruthkrs. 
44  Central  HiU,  Norwood,  S.E. 


APPENDIX. 


On  a  Disease  in  Tunnies  caused  hif  Baderia  :  by  W.  Carruthers, 
F.R.S.,  and  A.  LoiTain  Smith. 

At  the  beginning  of  August  1900,  a  number  of  badly  diseased 
swede  turnips  were  sent  from  the  Valley  of  the  Nibb,  in  Yorkshire, 
in  order  that  the  nature  and  cause  of  the  injury  might  be  deter- 
mined. In  the  worst  cases  the  young  leaves  had  disappeared  from 
the  crown   or  were    rotting  awayj  tjie    outer  older  leaves  ajsp 
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showed  signs  of  wilting,  their  stalks  were  decaying  at  the  base,  and 
a  number  of  lateral  buds  were  shooting  up  from  ihe  axils  of  these 
older  leaves.  As  a  rule,  the  outer  skin  of  the  turnip  was  intact. 
In  some  instances,  the  top  was  as  if  scooped  out,  and  the  depression 
lined  by  a  whitish  slimy  substance.  In  others  injury  had  further  pene- 
trated to  the  base  of  the  turnip,  and  the  whole  centre  was  a  mass  of 


Fio.  l,'-Tumip  atiaeied  by  hacterUL  a,  external  aspect,  showing  the  crown  killed  and  new 
growth  from  the  axlla  of  the  first  Icflvcs,  which  had  naturally  fallen  off ;  b,  section  of  the 
mmo  tnmip,  showing  the  crown  of  the  turnip  destroyed,  the  hollow  cavity  produced  by  the 
first  stage  of  the  disease,  and  the  further  injury  by  the  bacteria  in  the  centre  of  the  turnip. 
Both  half  natural  size. 

rotten  pulp.  Even  in  the  plants  less  seriously  affected,  it  was 
evident  from  the  condition  of  the  younger  leaves  that  they  were 
being  cut  off  from  their  connection  with  the  root.  Seme  of  the 
turnips  had  wounds  at  the  side  or  base  which  foimcd  startirg-points 
of  attack  in  addition  to  the  injury  at  the  top  of  Ihe  bulb.  One  or 
two  were  suffering  from  Finger  and  Toe,  which  was  of  course  quite 
distinct  from  the  rottenness  th&  t  was  destroying  the  turnips. 
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A  careful  microscopic  examination  of  leaf  and  bulb  was  made, 
and  it  was  found  that  the  injury  was  due  to  bacteria,  nrhich 
had  gained  access  to  the  living  plants  between  the  bases  of  the 
young  leaves  or  through  the  broken  surface  of  the  bulb.  They 
were  advancing  into  the  substance  of  the  turnip  from  cell  to  cell, 
destroying  the  tissues  as  they  went.  Sections  were  taken  from  the 
diseased  parts  and  examined,  and  myriads  of  the  bacteria  were 
seen  in  the  cells.  They  were  motile,  cylindrical  rods,  exceedingly 
minute,  the  longest  about  seven  times  as  long  as  they  were  broad. 

These  rods  multiplied  by  division  into 

^  two  and  four,    and    thus   they  varied 

^    ^    /7  n      ^         greatly  in  length,  though  not  in  width. 

u         Q       ^  Some  of  the  slimy  substance  from  the 

0  ^      ft  cavity  at   the    top  of    the   turnip    was 

0 
^>       ^    Cultures  were  tried  in  a  medium  con- 


^ 


^      ^^^^        S        stained  and  examined,  and  was  found  to 
^  rv         f        0      \    "^  crowded  with   the    same    bacteria. 

g  fj    sisting  of  gelatine  and  turnip  decoction 

n  by  introducing  into  it  the  bacteria  taken 

from   different   parts    of    the    diseased 

x-2000.  swedes,  and  little  colonies  of  very  active 

Fio.  2.— BactoriB  wliich  cause  the    -^„    wPrA    foiTnpH    in    n.     Hav    c\t     f  wrt 
disease  in  the  turnip.    Magnified    ^\    ^®^®    lOlTUea    m    a     Oay    Or     tWO. 

2,000  diameters.  Unfortunately,  there  was  no  opportunity 

at  the  time  of  infecting  healthy  swedes 
from  these  colonies,  and  of  following  the  entire  life  history  of  the 
bacteria. 

As  a  careful  field  examination  seemed  desirable,  a  visit  was 
made  to  the  injured  crops  in  Yorkshire.  The  disease  had  advanced 
very  rapidly  ;  fields  of  swedes  that  appeared  healthy  and  thriving  a 
fortnight  previously  were  now  completely  blighted  ;  not  one  turnip 
in  five  seemed  to  have  escaped.  Yellow  turnips  had  suffered  very 
little,  though  here  and  there  a  few  plants  growing  on  the  head  rows 
of  the  fields  containing  the  diseased  swedes  were  attacked  ;  some  of 
the  cabbages  planted  near  were  also  diseased,  but  a  strip  of  kohl> 
rabi  right  through  the  centre  of  a  diseased  crop  was  quite  healthy. 

The  kohl-rabi  appears  so  far  to  be  immune,  and  cabbages  and 
yellow  turnips  safe  when  not  in  the  neighbourhood  of  the  disease. 
The  mangels  growing  in  the  same  field  were  not  in  tho  least 
attacked.  Generally  the  bacteria  had  entered  at  the  bases  of  the 
leaves  of  the  central  bud,  and,  where  circumstances  favoured  their 
development,  had  increased  rapidly,  until  the  whole  interior  of  the 
plant  from  the  crown  downwards  was  destroyed. 

The  disease  worked  great  havoc  in  Yorkshire,  and  the  same 
injury  was  reported  from  two  localities  at  a  distance  from  each 
other  in  Dumfriesshire.  At  a  later  period  the  disease  was  largely 
arrested  ;  the  destruction  of  so  mauy  leaves  and  roots  had  left  the 
rows  somewhat  bare.  Sunlight  and  air  gained  free  access  to  the 
bulbs,  and  the  bacteria  were  dried  up  or  destroyed. 

Mai^y  investigators  in  recent  years  have  experimented  on  the 
influence  of  sunlight  on  bacteria,  and  have  proved  that  in  most  cases 
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they  grow  only  in  darkness  In  1877  and  1878  Downes  and  Blunt 
found  that^  while  their  growth  was  retarded  by  the  influence  of 
difiused  white  daylight,  it  was  completely  stopped  by  sunshine. 
Another  observer  fbund  that  the  destruction  of  germs  was  more 
rapid  and  complete  when  there  was  also  a  free  admittance  of  air, 
though  one  of  the  most  recent  workers  in  this  field,  Professor 
Marshall  Ward,  has  shown  that  the  sun's  rays  alone  are  sufficient  to 
kill  them.  He  confirmed  this  by  exposing  to  the  light  of  the  sun 
plate  cultures  of  the  spores  of  the  anthrax  bacteria  covered  over 
with  pieces  of  cardboard,  out  of  which  figures  and  letters  had  been 
cut|  thus  allowing  the  direct  influence  of  the  sun  to  act  on  well- 
defined  areas,  ^e  spores  were  rendered  inactive  on  the  exposed 
patches,  the  gelatine  remaining  clear,  while  the  darkened  parts 
underneath  the  cardboard  were  opaque  with  the  crowded  colonies 
of  bacteria  that  had  developed  from  the  spores. 

The  same  influence  appears  to  have  been  equally  powerful  in  the 
tumip.field,  for  in  many  cases  the  only  trace  of  injury  left  was  a 
clean  walled  cavity  at  the  top  of  the  turnip,  from  which  no 
information  could  be  gathered  as  to  its  origin.  It  is  very  doubtful 
if  any  true  reparation  of  the  injury  followed  the  growth  of  the 
lateral  buds.  These  young  growths  could  not  arrest  the  progress  of 
the  bacteria,  much  less  repair  the  injury  that  had  been  done. 

Nothing  can  be  done  for  the  bulbs  attacked,  but  something 
should  certainly  be  done  to  prevent  a  repetition  of  the  epidemic  in 
the  coming  season.  The  myriads  of  bacteria  in  the  injured  turnips 
should  be  destroyed.  This  would  effectually  be  done  by  building 
the  diseased  turnips  into  a  heap  in  layers,  placing  between  each 
layer  a  plentiful  supply  of  quicklime,  and  covering  the  ^hole  with 
earth.  When  the  turnip  is  too  far  gone  to  be  pulled,  it  should  be 
dug  up.  This  heap,  after  remaining  for  two  years,  would,  mixed 
with  earth,  make  a  good  top  dressing  for  pastures.  There  would  be 
nothing  in  the  pasture  which  the  spores  would  attack,  if  any 
survive  the  severe  treatment  they  had  received  in  the  pit.  It 
would  be  dangerous  to  grow  a  crop  of  swedes,  or  indeed  of  any 
allied  plants,  such  as  cabbage,  kohl-rabi,  yellow  turnip,  d^.,  on  the 
land  for  some  years  following.  The  bacteria  would  in  time  die  out 
for  lack  of  nutriment. 
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ANNUAL  REPORT  FOR  1900  OF  THE 
ZOOLOGIST. 

Introduction. 

Thb  department  has  again  had  to  deal  with  applications  covering  a 
considerable  range,  the  nnmber  of  different  creatures  inquired  about 
exceeding  fifty.  The  year  has  been  remarkable  for  the  profusion  in 
which  certain  insects  have  appeared,  but,  on  the  other  hand,  some 
pests  which  have  shown  signs  of  increasing  of  late,  such  as  the 
**  pear  midge,"  do  not  seem  to  have  been  quite  so  much  in  evi- 
dence. 

All  the  ordinary  com  pests  have  been  the  subjects  of  complaint, 
and  it  has  been  thought  well  to  deal  with  them  briefly  in  this  report 
in  a  manner  convenient  for  reference. 

Several  inquiries  have  related  to  diseases  of  fowls  and  domestic 
animals,  and  these  have  been  dealt  with  where  pathological  research 
was  not  involved. 

I.    PARASITIC  DISEASES  OF  ANIMALS. 
Leg-scab  in  Fowlsi 

An  application  was  received  in  April  for  advice  with  r^ard  to  a 
disease  on  the  legs  of  young  pheasants  reared  by  hens.  It  proved 
to  be  a  case  of  Acariasis,  called  *<  scabies  of  the  legs,''  due  to  the 
presence  of  a  microscopic  mite  known  scientifically  as  Scabies 
mutans  (fig.  1). 

The  disease  is  recognised  by  the  appearance  of  greyish  scabs  or 
incrustations  on  the  upper  part  of  the  toes  and  on  the  tarsus,  or 
part  immediately  above  them.  These  frequently  break  and  bleed, 
and  are  evidently  the  seat  of  much  discomfort  to  the  fowls,  which 
frequently  peck  at  them.  Lameness  often  ensues,  and  sometimes 
the  irritation  gives  rise  to  more  deep-seated  troubles,  which  result  in 
the  entire  loss  of  some  of  the  toes. 

The  mite  which  causes  these  scabs  is  a  minute  creature 
which  creeps  underneath  the  scales  and  sets  up  an  irritation 
which  results  in  the  exudation  of  purulent  matter  and  an  abnormal 
growth  of  the  epidermic  cells  surrounding  it..  If  the  scab  is 
detached,  its  white  under-surface  is  seen  to  be  honeycombed  by 
minute  cavities,  each  containing  one  of  the  mites.  The  creatures 
do  not  burrow  tunnels,  as  is  the  habit  of  the  itch-mite,  but  remain 
in  one  spot  when  they  have  once  attached  themselves.  The 
great  majority  of  them  are  observed  to  be  females  distended 
with  eggs. 
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This  is  a  contagions  disease,  the  mites  passing  from  fowl  to  fowl 
when  cooped  up  too  closely  and  not  allowed  sufficient  exercise. 
The  commoner  breeds  of  fowls  are  less  subject  to  it  than  the  rarer 
varieties. 

Treatment, — It  is  clearly  desirable  that  fowls  entrusted  with  the 
rearing  of  pheasants  should  be  carefully  selected  free  from  this 
disease.     The   pheasants    would   probably   be 
much   more    likely   to   receive  the   contagion 
than  the  chickens  of  the  hen  herself. 

In  the  poultry  yard  infested  fowls  should 
be  isolated,  and  the  sound  birds  allowed  plenty 
oi  exercise.  The  perches  and  beams  which 
have  been  used  by  the  diseased  birds  should  be 
washed  with  dilute  carbolic  acid  or  with  boiling 
water. 

To  cure  the  disease  Neumann  *  recom- 
mends the  following  method  : — 

Steep  the  legs  in  tepid  water  for  a  few 
minutes,  and  remove  the  scabs  with  a  small 
brush.  When  dry,  apply  a  coating  of  "  Hel- 
merich's  Pomade "  or  of  "  Balsam  of  Peru." 
If  the  latter,  the  dressing  must  be  renewed 
daily  for  two  or  three  days. 

Tape-worm  in  Dogs. 

Among  the  applications  relating  to  animal 
parasites  examples  of  small  straw-coloured  ob- 
jects which  were  found  in  the  coats  of  dogs, 
and  which  had  greatly  puzzled  their  owners, 
were  sent  for  identification.  They  were 
ahrivelled  and  in  bad  condition,  but  it  seemed 
likely  that  they  were  tape- worm  segments,  and 
the  examination  of  microscopic  preparations  of 
the  specimens  proved  this  to  be  the  correct 
view.  They  were  taken  for  the  most  part 
from  young  dogs  which  slept  in  baskets,  a 
condition  of  things  favourable  to  the  presence 
of  the  segments  where  they  were  found,  for  it 
is  known  that  the  terminal  segments  of  the 
tape-worm  are  constajitly  separating  themselves  and  leaving  the 
rectum,  and  that  they  have  the  power  of  slowly  crawling  about. 
In  endeavouring  to  escape  they  would  climb  on  the  basket  and 
thence  often  reach  the  dog's  back.  Their  presence  there  was 
doubtless  entirely  Accidental,  as,  in  order  for  their  life-cycle  to  be 
completed,  it  is  necessary  for  the  eggs  which  they  contain  to  be 
devoured  by  some  other  animal,  the  second  "  host "  differing  accord- 
ing to  the  particular  species  of  the  tape- worm. 


Fio.  1.— A,  Leg  of  a  fowl 
infested  with  "  leg- 
scab  '* ;  B,  Female  of 
fitircoptes  mutam^ 

greatly         magnified. 
(After  Neumann.) 


*  *'  Paraaites  of  Domestic  Animals." 
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Other  Akimal  Parajsites* 

There  have  been  the  usual  complaints  of  the  warble-fly  and  of 
the  sheep  nostril-fly.  The  latter  pest  never  appears  to  be  recognised 
until  the  maggots  are  leaving  the  sheep's  nostrils  and  the  attack  is 
practically  over.  In  districts  where  sheep  are  known  to  be  attacked 
by  this  fly  pastures  bordered  by  underwood  should  be  avoided  as  hr 
as  possible,  and  smearing  the  sheep's  muzzles  with  fish  oil  during  the 
hot  weather  is  advisable.  A  short  account  of  this  pest  appeared  in 
the  Report  of  the  Zoologist  for  1893. 

There  is  often  an  ambiguity  in  the  questions  relating  to  insects 
attacking  stock  from  the  loose  use  of  the  popular  term  "gad- 
fly." The  gad-flies  are,  strictly  speaking,  the  biting  flies  (Tabantdm), 
which  irritate  by  their  bite  but  do  no  further  harm.  The  "  bot-flies  " 
((Estridfv)  do  not  bite,  but  lay  eggs  on  their  victims  and  spend  their 
lives  as  grubs  in  some  portion  of  them.  The  maggots  in  the  horse's 
stomach,  in  the  sheep's  nostrils,  <md  in  the  "warbles"  in  the  hides 
of  cattle  are  the  young  of  various  "bot-flies." 

The  interest  which  has  been  excited  in  mosquitoes  on  account  of 
their  proved  connection  with  malaria  has  led  to  specimens  of  gnats 
being  sent  for  identification  with  a  question  as  to  whether  or  not 
they  were  mosquitoes.  The  mosquito,  however,  is  of  no  particular 
species,  and  the  name  is  applied  to  any  biting  gnat,  or  fly  of  the 
family  Culicidce.  Our  commonest  English  gnat,  Culex  pipiens,  is 
one  of  the  most  troublesome  mosquitoes  in  India,  though  it  is  not  a 
serious  pest  in  this  country. 

II.  INSECTS  ATTACKING  CROPS. 
Corn  Crop  Pests. 

Advice  has  been  asked  during  the  year  with  regard  to  most  of 
the  insects  which  attack  com  crops  in  this  country,  and  it  may  be 
convenient  to  give  a  brief  recapitulation  of  the  life-histories  of  these 
pests  which  attack  barley,  wheat,  and  oats.  Such  universal  root- 
feeders  as  wire-worm  and  crane-fly  grub  ("leather  jacket")  are 
omitted.  The  following  key  to  the  various  attacks  may  be  found 
useful : — 

Barley — Crop  failing  in  June  or  July.  Whitish  maggots  or 
flaxseed-like  puparia  under  sheathing  leaves  near  a  knot,  above 
which  the  stalk  often  bends  down      ....     Uessiafiijiy, 

Ears  "  gout^  "  or  swollen,  and  unable  to  emerge  from  the  spirally 
twisted  sheathing  leaves.  Track  eaten  along  one  side  of  stem  from 
the  uppermost  knot  into  the  ear.  Usually  noticed  in  June,  but 
can  be  detected  earlier Gout-fly, 

Some  ears  white  while  most  are  still  more  or  less  green.  Lai^h 
grub  or  chrysalis  in  the  very  bottom  of  the  stalk       .     Com  satofly. 

Crop  failing  when  very  young.  Very  small  white  maggots  in 
the  stem  near  the  roots Fritfly. 

Oats — Sickly  appearance  of  plant,  with  slightly  swollen  and 
twisted  roots.    No  maggots  visible  to  the  naked  eye. 

Probably  Stem  edworm. 
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Failure  of  very  young  crop.  Minute  white  maggots  in  the  stem 
just  above  the  roots Frit-fly. 

Wheat — Failure  of  young  crop  in  April  or  May,  with  dis- 
coloration just  above  the  root,  where  whitish  maggots  may  be 
found Wheat-btUb  fly. 

Up-standing  white  stalks  among  the  green  bowing  sound  stems. 
Largish  maggot  or  chrysalis  in  the  very  bottom  of  the  injured 
stalk Com  sawfly. 

Swelling  above  first  or  second  joint  from  the  ground.  Whitish 
maggots  or  flaxseed -like  puparia  inside  sheathing  leaves.  Injured 
stalks  often  bend  over Hessia/nfly. 

Small  orange-coloured  maggots  feeding  on  the  grain  in  the 
young  ear        ........     Wheat  midge. 

1.  Hessian-flt.     (Cecidomyia  destructor.) 

Most  English  farmers  are  now  familiar  with  this  insect,  and  the 
fears  which  its  advent  in  1886  very  naturally  occasioned  have,  to  a 
large  extent,  subsided.  Happily,  this  climate  has  not  proved 
favourable  to  its  development,  and,  moreover, 
we  entirely  escape  the  autumn  attack,  which 
is  even  more  disastrous  than  that  of  the  spring 
brood  in  those  countries  where  the  autumn 
crops  are  sown  at  a  much  earlier  date  than  in 
England. 

lAfe-history. — The   brown  gnat-like    fly  is 
about  the  eighth  of  an  inch  in  length,  with 
long  legs  and  antennae.     The  two  wings  are 
smoky  or  clouded,  and  fringed  with  hairs.     It 
appears  in  May,  and  lays  its  minute  yellowish 
eggs  near  one  of  the  knots  of  the  stalk — usually 
the  second  from   the  ground.      In  four  days 
the  whitish  grubs  hatch  out  and  fix  themselves 
under  the  sheathing  leaves,  sucking  the  sap     fio.  2.-a,  cornataik 
from  the  stem.     When  fully  grown  their  outer        with  "flaxseed "in 
akin  hardens  and  turns  dark  brown,  and  they        aSd^^'m^fiaL^' 
become  puparia.      It  is  these  puparia  (fig.   2) 
which  are  popularly  termed  "  flaxseeds."    The  flies  emerge  from  some 
of  these  puparia  in  September,  and  in  this  country  either  perish 
or  attack  wild  grasses.     In  America  and  South  Europe  they  attack 
the  autumn-sown  corn. 

Many  of  the  puparia  last  over  the  winter,  giving  rise  to  flies  the 
following  May. 

Plants  infested. — Barley,  wheat,  rye,  timothy,  and  couch  grass. 

Treatment. — The  following  measures  tend  to  prevent  the   re- 
currence of  attack  : — 
,       1.  The  destruction  of  "  flaxseeds  "  found  on  threshing. 

2.  The  burning  or  deep  ploughing-in  of  the  stubble. 

3.  The  treatment  of  infested  straw  by  close  stacking  or  some 
other  method  to  prevent  the  fly  emerging. 
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4.  The  suppression  of  couch  or  timothy  grass,  as  far  as  possible, 
in  the  neighbourhood. 

5.  The  avoidance  in  adjoining  fields  of  crops  liable  to  attack 
(wheat,  barley,  rye). 

6.  The  choice  of  strong-strawed  varieties  of  such  crops  when 
next  sown* 

2.  GouT-FLY.      (CIdorops  tceniopus,) 

This  insect,  which  occurs  especially  in 
barley  crops,  is  the  cause  of  considerable 
annual  loss. 

Life-history. — This  is  a  prettily-marked 
two-winged  fly,  one  eighth  of  an  inch 
in  length,  straw-coloured,  with  black  marks 
on  the  head  and  thorax. 

The  eggs  are  laid  in  May,  within  the 
sheathing  leaves,  near  the  top  of  the  young 
plant,  and  the  yellowish  maggot  furrows 
the  stalk  within  and  below  the  forming  ear, 
causing  it  to  shrivel,  and  often  to  remain 
enclosed  within  the  sheathing  leaves,  which 
become  spirally  twisted  at  the  top  and 
present  a  "  gouty  "  appearance  (fig.  3).  In 
July  the  maggots  change  to  brown  pupana, 
out  of  which  the  flies  appear  in  August. 

TreatmenL — If  the  attack  is  noticed 
early,  its  bad  efiects  may  be  much  di- 
minished by  the  application  of  some 
quickly-acting,  forcing  manure,  such  as 
nitrate  of  soda.  As  the  grubs  attack  the 
uppermost  part  of  the  stem,  most  of  the 
puparia  are  carried  off  in  harvesting  the 
crop.  Some,  however,  are  shaken  out  and 
remain  in  the  stubble.  These  puparia 
should  be  destroyed,  as  far  as  possible, 
before  the  flies  emerge. 

In  the  second  place  it  is  always  observed 
that  late- sown  barley  sufiers  most,  for  if 
the  insect  appears  when  the  plant  is  young 
the  whole  crop  may  be  destroyed.  The 
following  measures  arc  therefore  recom- 
mended : — 

1.  Scarify  or  cultivate  the  stubble  immediately  after  harvest. 

2.  Destroy  the  chaffs  and  "  cavings  "  if  found  to  contain  puparia. 

3.  Use  infested  barley  straw  at  once  for  litter,  or  else  stack  it 
compactly  so  as  to  prevent  the  escape  of  the  fly. 

4.  Sow  early. 

5.  Keep  down  self-sown  com,  and  avoid  rye  or  winter  barley 
near  infested  fields. 


Pio.  3.— Barley  attacked  by 
Gout-fly.  b  shows  the 
f^uty  ear;  A,  the  channel 
out  by  the  grub  along  the 
stalk  and  into  the  ear. 
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3.  Fbit-fly.     (OscinisfrU.) 

Life-history. — The  very  small,  glossy  black  fly,  about  one- 
twelfth  of  an  inch  in  length,  may  be  seen  "dancing"  about  the 
oat  plants  at  the  end  of  April  or  the  beginning  of  May.  The 
minute  reddish  eggs  hatch  into  grubs  which  eat  into  the  heart  of 
the  young  plant  just  above  the  root.  If  the  central  shoot  with  the 
young  ear  is  established,  it  sickens  and  readily  comes  away  from  the 
root.  The  maggots  feed  in  the  bulb  during  May,  and  turn  to  chrysa- 
lids  in  June.  The  flies  come  out  in  about  ten  days,  and  lay  their  eggs 
on  grasses.  There  is  a  third  brood,  which  also  lays  on  grasses  or 
on  winter-corn  crops,  and  it  is  the  chrysalids  of  this  brood  which 
survive  the  winter  and  give  rise  to  the  spring  attack. 

Oats  alone  suffer  in  England,  but  barley,  wheat,  and  rye  are 
attacked  on  the  Continent. 

Treatment, — 1.  The  application  of  somet  quickly-acting  manure, 
especially  if  there  is  a  prospect  of  rain.  2.  On  the  Continent  oats 
usually  suffer  when  winter  rye  has  been  grown  in  the  neighbourhood. 
It  is  desirable,  therefore,  to  keep  these  crops  as  separate  as  possible. 

3.  In  cases  of  bad  attack,  plough  in  at  once,  and  destroy  the  brood. 

4.  Sow  as  early  as  possible.     5.  Foreign  oats  purchased  for  sowing 
should  be  examined  for  the  "  puparia  "  or  chrysalids. 

4.  Wheat-bulb  Fly.    {Hylemyia  coarctata,) 

Life-history, — This  insect  is  grey  in  colour,  and  nearly  the  size 
of  the  common  house-fly.  It  lays  its  eggs  in  March  near  the  roots 
of  the  wheat  plants. 

The  maggots  eat  into  the  heart  of  the  plant,  where  they  feed 
throughout  April,  attaining  nearly  the  third  of  an  inch  in 
length. 

In  May  they  leave  the  wheat  and  burrow  into  the  ground  to 
turn  to  chrysalids.  Little  is  known  of  its  after-history,  but  it 
probably  has  subsequent  broods  on  wild  grasses,  and  thus  in  its 
habits  closely  resembles  the  much  smaller  "  frit-fly." 

Treatment. — Wheat  aft^r  fallow  suffers  most,  though  the  reason 
for  this  is  not  known. 

No  satisfactory  preventive  measures  have  been  discovered,  but 
thick  seeding  is  recommended  where  attack  is  anticipated. 

5.  Wheat  Midge.     {Ceeidomyia  tritici,) 

The  orange-coloured  maggots  found  feeding  in  the  wheat  ears 
during  June  and  July  are  the  grubs  of  this  small  yellow  midge  or 
gnat-like  fly.  The  midges  themselves  may  often  be  seen  swarming 
about  the  wheat  on  June  evenings. 

Life-history. — The  female  midge  lays  her  eggs  during  June  and 
the  early  part  of  July  in  the  ears  of  the  wheat,  several  eggs  being 
deposited  in  the  same  ear. 
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The  maggots  feed  on  tho  grain  for  about  three  weeks,  and  then 
leave  the  ear  to  go  down  to  the  ground  to  pupate  (or  turn  to 
chrysalids). 

The  true  pupa  or  chrysalis  is  not  formed  till  the  following 
spring,  but  the  grub  spends  the  winter  a  few  inches  below  the 
surface  of  the  ground  enclosed  in  a  transparent  case. 

At  harvest-time  many  of  the  maggots  are  not  yet  ready  to 
descend,  and  are  carried  off  with  the  crop.     Thus  after  a  severe 
attack  both  the  harvested  wheat  and  the 
remaining  stubble  require  attention. 

Treatment.  —  The  measures  indicated 
are  : — 1.  Some  treatment  of  the  chaff  and 
cavings  which  shall  effectually  destroy  the 
grubs.  2.  Deep  ploughing  of  the  stubble 
after  attack. 

6.  Corn  Sawply.     (Cephics  pygmcm^.) 

Life-history. — This  insect  does  not 
belong,  like  the  foregoing,  to  the  Diptera 
or  true  flies,  but  to  the  Hymenoptera,  the 
order  which  includes  the  bees  and  wasps. 

It  is  unlike  most  sawflies  in  being 
long  and  narrow,  about  one-third  of  an 
inch  in  length.  It  is  black,  with  some 
yellow  spots  and  bands,  and  with  four 
transparent  wings. 

Sawflies  are  so  called  because  the 
females  possess  a  remarkable  apparatus  in 
the  form  of  a  double  saw,  and  with  this 
the  female  of  the  com  sawfly  cuts  a  hole 
near  the  bottom  of  the  stalk  of  wheat  or 
barley  in  June,  and  in  this  hole  she  places 

Fio.  4.— Wheat-stalk   cnt    open   the  Cffff. 
to  Bhow  injury  done  by  Cobx  lir     a.  a  i.      i-  i  i_    x 

bawply.    The  chrysalis  i8  seen         Most  sawfly  gruDS  liave  many  legs,  but 
in  the  bottom  of  the  etaik,  j^  that  of  the  com  sawfly  they  are  rudi- 

vrlilch  Is  cut  transversely  above  ,     ,  .        •'.         "^    ,     i      , 

it.  mentary,  and  the  creature  is  nearly  legless. 

It  feeds  on  the  pith  of  the  lower  part  of  the 
stem,  and  grows  to  a  length  of  about  half  an  inch.  Then  it  goes 
down  to  the  very  bottom  of  the  stalk,  which  it  bites  through  in  such 
a  way  that  it  easily  breaks  off,  as  if  cut  clean  about  an  inch  from 
the  ground.  In  the  short  length  of  straw  below  the  cut  the  grub 
surrounds  itself  with  a  silken  cocoon  and  turns  to  a  chrysalis  (6g.  4). 

If  undisturbed  it  remains  in  this  retreat  till  the  following  May, 
when  a  sawfly  emerges  from  the  coccJon. 

It  is  clear,  therefore,  that  the  pest  entirely  remains  in  the 
stubble,  and  none  of  the  chrysalids  or  grubs  are  carried  off  in 
harvesting  the  crop. 

Treatment. — Immediately  after  harvest  take  measures  to  deetroy 
the  stubble,  by  burning  if  practicable. 
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7.  Stem  Eelworm.     (Tylenchus  devasicUrix.) 

If  a  young  oat  crop  fails,  and  the  presence  of  no  insect  pest  can 
be  detected,  it  is  probable  that  it  is  suffering  from  the  disease  some- 
times called  "  tulip  root."  The  plant  becomes  rank  and  sickly,  and 
the  bottom  of  the  stem  generally  swells  somewhat,  while  the 
bases  of  the  leaves  round  the  main  shoot  become  gnarled  and 
twisted. 

The  cause  of  the  disease  is  not  an  insect,  but  a  microscopic 
worm,  which  is  present  in  myriads  in  the  diseased  stems.  If  an 
injured  part  is  squeezed  into  a  drop  of  water  on  a  slide  and 
examined  with  a  moderate  microscope,  the  small  wriggling  "  eel- 
worms"  will  be  readily  seen.  Clover  crops  also  suffer  from  this 
pest,  which  is  one  cause  of  "  clover  sickness." 

Treatment — 1.  Dress  affected  crop  with  sulphate  of  potash. 

2.  Avoid  clover  after  tulip-rooted  oats.^ 

3.  Beware  of  using  farmyard  manure  obtained  from  animals 
which  have  been  feeding  on  eelworm-infested  crops.  The  pest  is 
frequently  conveyed  to  clean  land  in  such  manure. 

4.  Beep  cultivation,  by  burying  deeply  the  infested  stems  of  the 
stubble,  diminishes  future  danger. 

III.  ROOT  PESTS. 

The  great  abundance  of  certain  insect  forms  by  which  the  past 
year  was  characterised  was  indicated  by  two  quite  unusual  attacks 
which  are  worth  recording. 

The  first  was  an  attack  on  turnips  and  rape  by  earwigs — not  the 
"lesser  earwig,"  which  has  on  a  few  previous  occasions  been 
accused  of  similar  depredations — but  the  common  large'  earwig 
{Forficula  auricularia).  The  attack  took  place  in  July,  and  it  was 
ascertained  beyond  doubt  that  the  earwigs,  and  not  any  other 
less  obvious  pest,  were  destroying  the  crops  in  a  serious  manner. 
This  seemed  to  be  a  new  departure  for  an  insect  which,  though  a 
recognised  nuisance  to  the  gardener  from  its  habit  of  destroying  the 
petals  of  flowers,  is  not  regarded  as  a  formidable  agricultural  pest. 

The  measures  suggested  for  coping  with  the  attack  were : — 

1.  The  reduction  of  shelter  for  the  insects  by  hedge-clipping,  etc. 

2.  Trapping  the  earwigs  by  laying  down  old  matting  or  cabbage- 
leaves.  3.  The  introduction,  if  practicable,  of  chickens  or  ducklings 
into  the  field.  The  second  unwonted  attack  was  by  the  grubs  of  the 
"  Silver  Y  "  moth  (Plusia  gamma)  on  a  potato  crop  at  the  end  of  July. 

This  caterpillar  is  a  general  feeder,  and  almost  any  garden  plant 
is  to  its  taste,  but  its  forces  are  seldom  marshalled  in  suflBcient 
strength  to  make  it  formidable. 

The  attack  did  not  last  very  long,  and  a  timely  downfall  of  rain 

'  It  often  occars  that  clover  has  been  put  in  with  oats  which  develop 
•*  tnlip-root."  In  such  cases  the  clover  is  almost  certain  to  become  "  stem- 
sick,"  and  it  is  better  to  anticipate  this,  feed  it  off  bare  in  the  autamn  and 
treat  ic  as  stubble,  a  catch- crop  of  rape  being  taken  on  the  land  after  thorough 
scarifying. 
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remedied  a  good  deal  of  the  harm  which  was  done.  On  Augast  2 
I  was  informed  that  a  "  bUck  and  white  spider "  was  helping  to 
clear  off  the  pest,  but  my  efforts  to  obtain  specimens  were  unsuccess- 
ful, and  I  unfortunately  have  no  clue  to  the  identity  of  this  friend  in 
need.  These  two  attacks  must  be  regarded  as  the  result  of  a  large 
temporary  increase,  which  favourable  circumstances  brought  about, 
in  insects  umformly  present  in  moderate  numbers,  and  the  prob- 
ability is  that  next  year  they  will  revert  to  their  normal  condition. 

The  ''  death's-head"  modi  has  been  again  plentiful  in  the  past 
year,  and  specimens  of  its  caterpillar  have  been  sent  frequently 
from  potato  crops,  but  more  out  of  curiosity,  aroused  by  its  great 
size,  than  from  fear  of  the  depredations  of  a  serious  pest. 

Wire- worms,  surface-caterpillars  and  millipedes  have  also  been 
complained  of  among  root  crops,  but  not  to  an  unusual  extent.  A 
beetle  identified  as  Gastrophysa  polygoni  was  accused  of  injuring 
mangels  in  one  case,  but  the  real  culprits  proved  to  be  surface- 
caterpillars. 

MISCELLANEOUS  PESTS. 

Farmers  are  sometimes  alarmed  by  the  occurrence  of  myriads  of 
minute  black  leaping  insects  which  occur  in  pools  of  water  in  stock- 
yards, and  send  specimens  of  them  for  identification.  They  are 
Podura  aquatuMj  of  the  order  Aptera,  and  are  of  importance  as 
indicating  that  the  water  in  which  they  occur  is  foul  and  unfit  for 
cattle  to  drink  from,  though  the  insects  themselves  are  entirely 
harmless.  They  feed  upon  decaying  matter  in  the  surface  scum, 
and  pure  water  is  therefore  of  no  use  to  them.  It  is  advisable  to 
clear  away  any  infested  puddles  to  which  cattle  have  access. 

Again  during  the  past  year  the  grub  of  the  pea- weevil  (SUanes 
lineatiu)  was  observed  to  be  injuring  the  roots  of  pea-plants.  The 
weevil  itself  has  long  been  known  to  injure  peas  and  clover  by 
nibbling  the  leaves,  but  for  a  considerable  time  the  habits  of  the 
grub  were  unknown,  and  only  of  late  years  has  it  been  complained 
of.  The  failure  of  the  crop  due  to  this  cause  is  noticed  in  March  and 
April,  but  if  the  attack  is  slight  the  application  of  a  stimulating 
manure  sets  matters  right.  If,  however,  the  crop  is  ruined,  it  is 
addsable  to  treat  the  gioand  at  once  so  as  to  pi'event  the  grabs 
completing  their  life-cycle  and  coming  out  as  weevils. 

Among  fruit  pests  the  "codlin''  moth  has  been  especially 
troublesome,  and  there  was  a  good  deal  of  aphis  or  blight.  The 
shrivelling  of  pear  leaves  in  one  case  proved  to  be  due  to  a  less 
common  pest,  the  gM-mite  {Phyptoptus  piri),  a  creature  allied  to  the 
too  well-known  blackcurrant  gall-mite. 

Cecil  Warburtok. 
Zoological  Laboratoiyi  Cambridge. 
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THE   AUTUMN   OF   1900. 

The  weather  of  last  autumn  was  marked  by  few  features  of  any 
striking  importance.  Prosts  were  rare,  and  seldom  of  any  great 
severity,  snow  was  almost  entirely  absent,  and  the  gales  experienced 
were  few  in  number,  and,  as  a  rule,  of  only  moderate  strength.  In 
the  western  and  northern  districts  rain  was  frequent,  bat,  with  one 
notable  exception,  the  individual  falls  were  of  no  great  weight,  the 
autumn  presenting  in  this  respect  a  marked  contrast  with  the 
corresponding  season  of  many  recent  years. 

September  was  upon  the  whole  an  extremely  fine  month,  with 
plenty  of  sunshine,  and  a  great  absence  of  rain,  especially  in  tho 
eastern  and  southern  districts.  In  the  middle  of  the  month  tem- 
perature rose  to  a  summer  level,  but  at  most  other  times  the  air  was 
pleasantly  cool,  and  for  the  belated  holiday-maker  the  general 
conditions  were  as  favourable  as  could  possibly  have  been  desired. 

October  was  far  less  settled,  but  in  the  eastern  and  southern 
districts  there  was,  in  spite  of  occasional  rains,  a  good  deal  of  fair 
weather.  Stiff  gales  from  the  south-westward  prevailed  between  the 
4th  and  6th,  and  slight  gales  at  various  other  times  during  the  month, 
the  weather  being  under  the  almost  constant  influence  of  cyclonic 
disturbances  moving  outside  our  western  and  northern  coasts.  The 
most  important  feature  was  occasioned,  on  the  26th,  by  the  formation 
of  a  small  secondary  depression  over  the  north  of  England  which  was 
accompanied  by  a  tremendous  fall  of  rain  in  the  counties  oE  Durham 
and  Northumberland.  In  many  places  the  amount  collected  during 
the  twenty-four  hours  ending  with  the  morning  of  the  27th  was 
considerably  over  three  inches,  the  sudden  downpour  resulting  in 
serious  floods,  with  considerable  destruction  of  property  and  some 
little  loss  of  life.  As  the  disturbance  passed  away  over  the  North 
Sea  the  wind  increased  greatly,  and  on  the  night  of  the  26th  a  severe 
gale  from  west  and  north-west  blew  for  a  short  time  over  the  north- 
eastern parts  of  the  country. 

In  November  the  weather  was  mostly  changeable,  with  a  good 
deal  of  cloud  and  mist,  but  with  a  general  absence  of  the  thick  fogs 
with  which  the  month  is  so  commonly  associated.    Very  few  gales 
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were  experienced,  and  those  reported  were  as  a  rule  slight  for  the 
time  of  year,  the  principal  case  occurring  between  the  16th  and 
18  th,  when  a  rather  prolonged  storm  from  the  north-eastward  blew 
on  our  east  and  south-east  coasts.  Sharp  frosts  occurred  at  vaiions 
times  during  the  middle  portion  of  the  month,  but  these,  like  most 
other  events  of  the  season,  were  of  no  unusual  severity  for  so 
advanced  a  period  in  the  year. 

The  leading  features  in  the  weather  of  the  entire  autamn  are 
shown  in  a  statistical  form  on  p.  759,  the  following  remarks  giving 
further  details  of  interest  in  the  history  of  each  particular  elements 

Temperature, — The  mean  temperature  was  above  the  average 
in  no  fewer  than  ten  of  the  thirteen  weeks  included  in  our  report, 
the  three  exceptions  occurring  respectively  in  the  first  we^  of 
September  and  the  third  weeks  both  of  October  and  November. 
The  greatest  excess  of  warmth  occurred  at  the  end  of  October,  the 
mean  temperature  for  the  week  ending  November  3  being  in  many 
places  at  least  seven  degrees  above  the  normal.  With  so  large  a 
prevalence  of  mild  weather  the  temperature  of  the  whole  season 
was  naturally  above  the  average,  the  excess  being  small  in  the 
western  districts,  but  rather  large  in  most  other  parts  of  the 
country.  As  a  rule  the  undue  warmth  was  almost  as  conspicuous 
at  night  as  in  the  daytime.  Tn  the  north-eastern  counties,  how- 
ever, and  also  in  the  Channel  Islands,  the  excess  of  heat  shown 
by  the  night  readings  was  comparatively  small,  while  in  the  south- 
western district  the  mean  of  all  the  night  temperatures  agreed 
very  closely  with  the  average. 

Over  the  country  generally  the  autumn  was  slightly  cooler  than  in 
1899,  and  much  cooler  than  in  1898.  In  the  western  and  southern 
districts  it  was  also  cooler  than  in  1897,  but  in  all  parts  of  the 
country  it  was  much  warmer  than  in  1896,  the  latter  being  the 
coldest  autumn  experienced  over  England  since  1887.  The  highest 
temperatures  of  last  autumn  occurred  about  the  middle  of  September, 
mostly  between  the  13th  and  the  16th,  when  the  thermometer  in 
the  shade  rose  to  75®  and  upwards  in  all  but  the  north-eastern 
counties,  and  to  slightly  above  80**  in  some  portions  of  our  eastern 
and  south-eastern  districts.  Another  spell  of  warmth  occurred 
during  the  second  week  in  October  (chiefly  on  or  about  the  8th), 
when  the  thermometer  rose  to  70®  and  upwards  in  all  but  the 
western  districts,  and  to  75®  at  several  places  in  the  east  and  south- 
east. Throughout  the  season  the  heat  was  at  no  time  so  great  as  in 
the  autumn  of  1898  or  1899,  or  as  in  that  of  1895  ;  it  was,  however, 
greater  than  in  1894,  1896,  and  1897.  In  our  eastern,  midland,  and 
southern  counties  the  maximum  autumn  temperatures  in  the  three 
years  last  mentioned  were  about  20^  lower  than  those  recorded  in 
1898.  The  lowest  temperatures  of  last  autumn  were  observed  as  a 
rule  during  the  middle  portion  of  November,  the  actual  date  of  the 
occurrence  varying  greatly  in  different  parts  of  the  country.  Be- 
tween the  11th  and  13th  and  between  the  20th  and  22nd  sharp 
touches  of  frost  were  experienced  in  many  places,  the  lowest  leadings 
reported  in  the  screen  being  23®  at  Swarraton  (in  Hampshire,  near 
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Temperature,  Ttainfall,  and  Bright  Snnsliine  experienced  over 
England  aru^  Wales  during  the  Thirteen  Weeks  ended  Dec.  1, 
1900. 

(The  Autumn  Season,) 


Temfkratubk 

Diitriota 

High- 
est 
ob- 
serv- 
ed 

Low. 
est 
ob- 
serr- 
ed 

Day 
temperatares 

Night 
temperatares 

Day  and  uight 

temperatures 

combined 

Mean 

Differ- 
ence 
from 

average 

Mean 

Differ, 
enoe 
from 

average 

Mean 

Differ- 

ence 

from 
average 

North-eastern  counties   . 

Bastem  ooantles 

Midland      ,,           ... 

Southern     ,»           ... 

North-western  counties,   in-' 
olnding  North  Wales   . 

Sonth-westem  oonnties,    in-l 
clading  Booth  Wales  .        ) 

Channellslands 

e 

71 

82 
75 
82 

77 

78 
77 

e 

28 
24 
25 
23 

24 

25 
36 

0 

55*5 
67-9 

56-6 
58  6 

55-3 

67-7 
60-3 

• 
+  1-8 

+  1-9 

+  1-2 

+  1-5 

+  0-6 

+  1-4 
+  23 

43  6 
44-3 
42*5 
45-6 

44-8 

45-1 
60-7 

• 
■I- 0-5 

+  1-7 

+  0-9 

+  M 

+  0-4 

-0-1 
+  0-8 

• 
49-6 

611 

49-6 

521 

501 

51-4 
65  5 

+  1-2 
+  1'S 
+  11 
+  1-3 

+  0-5 

+  06 
+  1-5 

Raixfall 

Bright  Sckshdck 

Dlttrloti 

Days  with  rain 

Total  faU 

Dnratioii 

Percentage 

of  possible 

amoant 

Num- 
ber 

63 
48 
49 
44 

57 

67 
56 

Differ- 

ence 

from 

average 

Am- 
ount 

tlon  of 
average 
amount 

Hours 

re- 
cord. 

ed 

Differ- 
ence 
from 
average 

Per- 
cent- 
age 

Differ- 

ence 

from 
average 

per- 
centage 

North-eastern  coonties 

Eastern  connties 

Midland      „      .        .        . 

Bonthem    „       .        .        . 

North-western     counties,  1 
including  North  Wales  / 

South-western     counties,  1 
including  South  Wales  / 

Channel  Islands . 

+  1 
-3 
-1 
-5 

+  3 

+  1 
-5 

l&B. 

81 
48 
6-2 
6-3 

110 

11-3 
8-7 

peroent. 
101 

61 

74 

67 

96 

86 
76 

255 
357 

302 
388 

314 

386 
425 

-   8 
+  29 
+  31 
+  49 

+  50 

+  55 
+  33 

27 
38 
32 
41 

33 

40 
44 

-1 
+  3 
+  3 
+  6 

+  5 

+  5 
+  3 

Non.— The  above  Table  is  complied  from  information  given  in  the  Weekly  Weather  Report  of 
the  Meteorological  Office.  The  averages  employed  are :  For  Temperature,  the  records  made  during 
the  twenty-flve  years,  1871-95  ;  for  Rainy  Days,  the  values  for  the  fifteen  years,  1881-96  :  for 
Total  Rainfall,  those  for  the  thirty  years.  1866-05 ;  and  for  Bright  Sunshine,  those  for  thefllteen 
yeuB,  1881-95. 
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Alresford),  and  24^  at  Hillington  (Norfolk)  and  Newton  Reigny 
(near  Penrith).  At  many  places  in  the  west  suid  north  a  rather  sharp 
frost  was  experienced  about  the  middle  of  October  (between  the 
14th  and  16th),  when  the  sheltered  thermometer  fell  to  25°  at 
Llandovery  (Carmarthenshire),  to  26°  at  Newton  Reigny,  and  to 
28°  at  Durham.  The  autumn  frosts  differed  little  in  intensity  from 
those  of  the  three  preceding  years.  They  were,  however,  less  sharp 
than  those  recorded  in  1895  and  1896,  the  thermometer  in  each  of 
these  years  falling  below  20°  in  several  parts  of  the  country. 

Rainfall, — September  proved  a  very  dry  month,  the  rainfall 
over  a  considerable  portion  of  England  being  less  than  one-fourth  of 
the  average.  At  Loughborough  there  had  not  been  so  dry  a  Sep- 
tember since  the  register  commenced  in  1872  ;  while  at  Liverpool, 
Clifton,  and  Cirencester  the  deficiency  of  rain  was  greater  thaji  in 
any  September  back  at  least  as  far  as  1866.  In  the  east  and  south 
October  was  also  dry,  but  in  the  west  and  north  there  was  an 
excess  of  rain,  the  wettest  times  occurring  at  the  beginning  and  the 
end  of  the  month.  During  the  earlier  half  of  November  the  rain- 
fall was  slightly  in  excess  of  the  average,  but  in  the  latter  half  there 
was  in  most  places  a  deficiency  in  the  amount. 

Taken  as  a  whole,  the  season  proved  a  dry  one  in  all  but  the 
north-eastern  districts,  where,  owing  mainly,  if  not  exclusively,  to 
the  very  heavy  fall  of  October  26-27,  the  total  amount  of  rain  was 
slightly  in  excess  of  the  average.  In  the  north-western  counties  the 
deficiency  was  not  great,  but  in  other  districts  it  was  considerable, 
the  aggregate  amount  in  the  south  being  little  more  than  two- thirds. 
and  in  the  eastern  counties  less  than  two-thirds  of  the  normal.  In 
the  north-eastern  district  and  also  in  the  Channel  Islands  the 
autumn  was  the  wettest  since  that  of  1896.  In  the  north-west, 
however,  the  season  of  1899  was  equally  wet,  and  in  the  south-west 
the  amount,  of  rain  was  as  large  as  in  1898.  In  the  midland  and 
southern  counties  the  autumn  was  drier  than  in  the  two  preceding 
years  but  not  so  dry  as  in  1897,  the  difference  being  very  marked 
in  the  south.  In  the  eastern  district  it  was  the  driest  autumn  for 
at  least  seven  years  past,  and  at  some  stations — such,  for  example,  as 
Yarmouth — for  at  least  thirty  years  past.  The  number  of  days 
with  rain  was  slightly  more  than  the  average  in  the  west  and 
north,  but  less  in  all  the  eastern  and  southern  districts.  Over  the 
country  generally  rain  was  more  frequent  than  in  any  of  the  three 
preceding  autumns,  the  excess  in  this  respect  being  quite  as  large 
in  the  drier  as  in  the  wetter  districts.  Throughout  the  season 
individual  falls  of  any  great  weight  were  rare.  By  far  the  most 
important  case  occurred  during  the  twenty-four  hours  ending 
October  27,  when  the  counties  of  Durham  and  Northumberland 
were  visited,  as  has  already  been  stated,  by  a  downpour  of  exceptional 
severity,  the  rain  being  preceded  in  some  places  by  considerable 
falls  of  snow  or  sleet.  More  than  two  inches  fell  in  many  parts 
of  the  counties  named,  while  in  an  area  of  about  fifteen  miles  in 
breadth  and  of  about  thirty  miles  in  length,  extending  from 
Morpeth  to  Durham,  the  amount  reached  or  exceeded  three  inches. 
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The  heayiest  falls  recorded  were  3*7  inches  at  Alnwick  Castle  and 
at  three  or  four  places  in  the  neighbourhood  of  Morpeth,  Sunder- 
land, and  Newcastle-on-Tyne ;  3-4  inches  at  Chilton  Moor,  and  3*3 
inches  at  Seaham.  The  only  other  times  in  which  daily  falls  of  an 
inch  or  more  occurred  over  anything  like  a  large  district  were  on 
October  4  and  5  and  on  October  29.  On  one  or  other  of  the  former 
dates  1*3  inch  fell  at  Skipton  and  1*2  inch  at  Arlington  (North 
Devon)  and  Haverfordwest ;  on  the  latter  date  2*1  inches  fell  at 
Arlington,  and  1  *0  inch  at  Dungeness. 

For  the  twelve  months  ending  with  November  the  rainfall  was 
in  excess  of  the  average  in  the  more  western  and  northern  parts  of 
the  country,  the  excess  being  small  in  the  south-west  but  large  in 
the  north-east.  In  the  Channel  Islands  the  amount  agreed  almost 
precisely  with  the  average,  but  over  our  ewtern,  southern,  and 
midland  counties  there  was  a  deficiency,  slight  in  the  central, 
but  rather  large  in  the  eastern  and  southern  districts.  The 
wettest  time  of  the  whole  twelve  months  occurred  in  the  winter, 
when  the  total  rainfall  was  everywhere  greatly  in  excess  of  the 
normal.  The  driest  weather  occurred  as  a  rule  in  the  spring  time, 
but  in  the  eastern  counties  the  deficiency  of  rain  was  greatest  in  the 
autumn. 

Bright  Sunshine, — In  September  and  October  the  duration  of 
bright  sunshine  was  mostly  in  excess  of  the  average,  the  only  week 
with  anything  like  a  general  deficiency  being  the  third  in  September. 
The  finest  weather  of  the  whole  autumn  occurred  just  a  week 
earlier,  when  more  than  60  jper  cent,  of  the  possible  amount  was 
recorded  in  many  places,  and  more  than  70  per  cent,  at  several 
coast  stations  in  the  west  and  south.  In  November  the  weather  was 
as  a  rule  cloudy  and  misty,  the  deficiency  of  sunshine  being 
especially  large  in  the  earlier  part  of  the  month.  Taken  as  a 
whole  the  autumn  was  a  fairly  sunny  one,  the  total  duration  being 
in  excess  of  the  average  in  all  but  the  north-eastern  counties,  where 
there  was  a  slight  deficiency.  Over  the  eastern  parts  of  the 
country  generally  the  season  was  not  so  fine  as  that  of  last  year, 
bat  in  the  midland  and  southern  counties  the  amount  of  sunshine 
agreed  very  closely  with  that  experienced  in  each  of  the  two  pre- 
ceding autumns,  and  was  with  these  two  exceptions  larger  than  any- 
thing recorded  since  1895.  In  both  the  western  districts  (the 
north-western  and  the  south-western)  there  was  more  sunshine  last 
autumn  than  in  any  of  the  six  preceding  years. 
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RECENT  AGRICULTURAL  INVENTIONS. 

Tfu  subjects  of  Applications  for  Patents  from  September  5 
to  December  8,  1900. 

N.B.^Where  the  Invention  Is  a  communication  from  abroad,  the  name  of 
the  Inventor  ie  shown  in  italics,  between  parentheses,  after  the  name  of  tke 
applicant. 

Agriooltural  Machinery  and  Implementi,  to. 

No.  of 


Application.    Kune  of  Applicant. 
Year  1900. 

16788  RlDLINGTON,  W.  . 
16934  HUNTBB,  J.  H.  C.  . 
15972  TiBDEMAMN,  F.       . 

16099  McDonald,  J. 
16477  Parish,  E.  W.,  k  anr. 
16612  HAaBis,G.    . 
16887  Sladbn,  F.  . 
17114  Anketell,  J. 
17345  Pabmiter,  p.  J.  . 
17636  Ransoms,  J.  £.    . 
17793  Neil,  W.  J.  . 

18013  COFFINBBBRY,  C.  C. 
18016  ASMORB,  A.,  k  anr. 

18359  BOARDMAN,  J. 

18404  COCKS,  J.  B. 

18588  Brown,  W.  D. 
18672  Glover,  W.  . 
18722  Hole,  J. 
19158  Lalob,  W.  M. 
19207  LowsoN,  J.   . 

19285  MOTLET,  J.    . 
19628  Symbs,  S.  J.  . 
19764  BUROESS,  C.  T.      . 
19796  Sellar,  R.  H. 
20141  Lister,  W.  Y.       . 
20170  Arres-Mathbb,  J. 
20416  McGREaoR,  A.      . 
20550  FOXTON,  W. . 
20551 
20665  Simon,  R.     .       . 

20790  SCHAFER,  W. 
20806  BILLIOUD.  F.  A.    . 
21187  Wyatt, R.J. 
21246  Fowler,  R.  H.,  &  anr.. 
21277  Larkin,  J.    .        . 
21369  Bryers,  B.,  &  aur. 
21761  Shuttlbworth,  A.,  & 

anr.    . 
21963  RUSTON,  F.  T.,  &  anr. 
22031  Galb,  F.,  &  anr.    . 


22187  HUSSBY,  R.  W.      . 
22221  Johnston,  W.  F.  . 


16983  RoBBRTs,  S.  L. 
16199  Morris,  E.  W. 


Title  of  Invention. 

.  Potato  digging  and  picking  machine. 

.  Attaching  moald  boards  to  ploaghs. 

.  Potato  diggers. 

.  Planting  cabbages. 

.  Steaming  chaff,  hay,  &c. 

.  Potato  raiser. 

Lawn  moweis. 

Machine  for  planting  potatoes. 

Flat  hoeing  single  turnips. 
,  Machine  for  turning  grass  swathes. 

Chaff -cutting  mach^es. 

Ploughshares. 

Combined  plough  and  fertiliser  distributor. 

Raising  potatoes. 

Dropping   and   covering   potatoes   by  horse 
power. 
.  Self-binding  reaping  machines. 
,  One-horse  potato  digger. 

Automatic  sack  filling  and  weighing  machine. 
>  Apparatus  for  heading  cocks  ot  hay. 

Ploughs. 

Threshing  machines. 

Corn  and  gprass  cutting  machines. 

Mowing  nurhines. 

Ploughs. 

Mowing,  reaping,  and  harvesting  machines. 

Cultivators. 

Mowing  and  reaping  machines. 

Harvesters. 

Cutting,  tying,  and  delivering  green  clover. 

Cleaning  grain. 

Feed  apparatus  for  threshing  machines. 

Decorticating  machines. 

Chaff-cutting  and  root-pulping  machinery. 

Ploughs. 

Potato  diggers. 

Potato  diggers,  &c. 

Threshing  machines. 

Ploughshare. 
.  Sowing,  manuring,  harrowing,  ftc,  in  com- 
bination with  ploughs. 
.  Mowing  machine. 
.  Mowers. 

Dairy  Utensils,  &o. 

.  Cream  separator. 

.  Diabetic  sugar-free  milk. 
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Ko.of 
Application.    Kame  of  Applloanfc. 
Year  1900. 

16711  Stobsb,  D.    . 
17116  WOBTMAN,W.H.,&anr. 
17223  Shabp,  T.  W. 
17256  Marks,  G.  C. 
17360  Barnes,  W.,  &  anr. 


Title  of  layentioo. 


Freservation  of  milk  in  iianelt. 
Barrel  chums. 

Batter  and  batter  Substitutes. 
Churns. 
Milk-cans. 
17384  Haddak,  H.  J.  (T/ie  AJUieholaget  Separator  Co.,  Sweden), 

Bemovin^  and  replacing  plates  of  oentrif  ugal 

separators. 
Portable  creamery. 
Churns. 
Leg  rope  attachment  for  secoring  milking 

cows. 
Treating  separated  cream. 
Chums. 
Cheese  cutters. 
Appliance  for  dividing  batter  into  pat& 


18052  Watts.  B.  J. 
18057  Orunenbbrg,  J. 
18473  Whiting,  A.  E. 


19341  Wbddbl,  W.,  &  anr.      . 
19347  Williams,  H.  C.  . 
20190  Clarkb,  T.  T. 
20370  Kingsbury,  G.  J. 
20685  Lloyd,  F,  J.,  Thorp, 

W„  &  anr. . 
20766  Campbell,  J. 
20869  Bebghmabk,  C.  8. 
21193  Hbinriohs.  O.      . 
21305  IscovEsoo,  H. 
21626  Nsisse,  J.  H.,  &  anr.     . 
22198  Caldwbll,  R. 
22331  Magqs,  B.     .        .        . 


Treating  milk,  &c. 

Cheese  press. 

Centrifugal  cream  separator. 

Churn. 

Treatment  of  butter. 

Margarine. 

Probe  instrament  for  facilitating  milking. 

Steam  separator. 


15787  Fribdmann,  H  L. 
16489  GiLMOUR,  W. 
16649  Greenwood,  W.  W. 
16966  Calway,  W. 
17409        „        „ 
20096  Helliwbll,  T.  A. 
20182  Tamlin,  W.  . 
21093  Greek,  M.   . 
21763  Kerfoot,  J.  T.    . 
21766  Milne.  J.     . 
22064  Fleming,  W. 


Poultry  and  Game,  fte.,  Appliano6f« 


Case  for  conveying  eggs. 
.  Egg  tester. 
•  Incubators. 

,  Movable  poultry -houses. 
.  Poultry  or  game  coops. 
.  Apparatus  for  rearing  chickens. 
.  Lamps  of  incubators. 
.  Testing  and  conveying  eggs. 
.  Incubators. 

.  Appliance  for  use  in  "  sieving  "  milk. 
.  Tray  for  turning  eggs. 

KiscellaiieoTU. 


16017  Green,  W.  J. 
16099  McDonald,  J. 

17537  BOXBUBGH,  J.  J.  . 

19913  Smallwood,  a.    . 
21261  Briggs,  J.,  &  anr. 


.  Perforated  manger  trough. 

.  Planting  cabbages. 

.  Sheep  wash. 

.  Hurdles. 

,  Apparatus  for  cleaning  cattle. 

numbers  of  Specifications  relating  to  the  above  subjects  pnblisbed 
since  September  8, 1900.^ 

(Price  8<f.  each  copy.) 
Specifications  of  1899. 
19749,  20356,  20.S81,  20653,  20685.  20707,  21674,  21691.  21671,  22010,  22160, 
23835,  24382,  24704,  24798,  24855,  25037,  25264,  25329,  25728. 
Specifications  of  1900. 
468,  568,  1011,  1484,  1541,  4367.  4780.  5202.  5614,  6287,  6917,  7215,  7771, 
9204,  10107,  10997.  11622,  11626,  13074,  14112,  14210.  14580,  14833, 
14861,  14883,  14898,  15160, 16158,  17256.  18288,  18473,  18904. 

^  Copies  may  be  obtained  at  the  Patent  Office  (Sale  and  Store  Branch), 
Quality  Court,  Chanceiy  Lane,  London,  E.C. 
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STATISTICS  AFFECTING  BRITISH 
AGRICULTURAL   INTERESTS. 

Tabus  L — Acreage  under  Crops  and  Orau,  at  returned  upon  June  4, 
1900,  and  June  5,  1899,  in  Great  Britain,  with  Totals  for  the 
United  Kingdom. 


GBSAT 

BBITATN 

UNITED  KnfODOH. 
inoluding  Iblb  of  Maf 

1900 

1899 

1900 

1899 

TOTAL  Arsa  of  Land  asd  Water  (a)  . 

acres 
56,782,058 

acres 
68,783,053 

acres 
77.681,644 

acrsi 
n,681,644 

Total  Acrraoe  under  Crops  &  Grass  (b) 

38,437,386 

83,467,107 

47,789,444 

4y,7W.370 

OOKS 

Orops.     h 

/Wheat         .... 
Barley  or  Bers    • 
OaU 

Ry 

Beans   

Peas 

1,845,043 

1,9S0.265 

8,028,088 

58,564 

363,340 

167,209 

2,000,981 

1,982,108 

2,959,755 

53,236 

349,056 

162,751 

1.901,014 

3,173,140 

4,145,633 

65,047 

365,743 

167,815 

3.065,383 

3,169,398 

4,109,964 

64,440 

i5U31 

168,315 

Total      .... 

7,335,408 

7.406,887 

8.707,891 

8;801.599 

Orsxn 

0ROi«.      • 

/Potatoes      .... 
Turnips  and  Swedes    . 

Mangel 

Cabbage,  Kobl-Rabi,  A  Bape 
Vetches  or  Tares 
Other  Green  Crops      . 

561,361 
1,688,606 
414,416 
195,683 
177.951 
142,105 

547,682 
1,740,998 
873,942 
173,036 
185,891 
127,559 

1,337.569 
1,994,431 
484.050 
342,967 
181.679 
171.088 

1,333,614 
3,050,433 

437,307 
319,283 
189,769 
154,668 

Clover,  Sa 
Rol 

Total      .... 

3,180,122 

3,149,103 

4,301,774 

4,374,068 

r"""^  l^-?-?'^ 

3,201,781 
3,657,377 

3,214,883 
3,593,068 

3,833,418 
8,301,8Jl9 

S.853.544 
8,253,388 

"*            (    Total     . 

4,759,158 

4,807,951 

8,034,317 

6.105,883 

Fermankni 
or  Orajss 
MpinBoUU 

---5    ,  N»H. 

4,373,099 
13,355,986 

4.339,085 
13,291,663 

5,936,717 
33,324,813 

5,839,379 
32,361,393 

"^  W         \    T„^      . 

16,729,035 

16,630,747 

38,361,529 

38,100,673 

'PUiX 

467 
51,308 

73.780 
808,108 

476 
51,848 
71,536 
338,674 

47,794 

51,308 

78,687 

816,644 

85,463 

Hops 

51,813 
76,773 
847,026 

Small  Vkutt 

Bare  Fallow  or  Unoropped  Arable  Land 

(a)  Kot  isolndlng  foreshore  and  tidal  i 

(5)  Mbt  indodlag  monntaln  and  heath  land. 
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Tabls  II. — I^umber  of  Honef,  Cattle,  Sheep,  and  Figs  returned 
upon  June  4,  1900,  and  June  5,  1899,  with  Totals  for  the 
United  Kingdom, 


OBKAT  BRITAIN 

UNITED  KINGDOM, 
inclnding  Isut  of  Han 
and  Chakxel  Islands 

1900 

1899 

1900 

1899 

HoBsn. 

Used  solely  for  A.grioiiltture(a) 
XlDbroken  f  1  Ye»r  A  aboTe 
Horaec.     1  Under  1  Year  . 

No. 

1,078,371 

295,477 

126,296 

No. 

1,085,395 

804,626 

126,609 

No. 

(6)- 

(6)- 

No. 
(6)- 
(6)- 
(6)- 

T6TAL     .... 

1.500,143 

1,518,630 

2,000,402 

2,028.092 

(Unuu   • 

/Cows  and  Heifers  in-MUk ) 
orin-Calf.       .       .       J 
.rtfv«.       2Year8andaboTe 
X^J^.       1  Year  4  under  2 
^'^  *    i  Under  1  Year      . 

2,620,901 

1,372,532 
1,460,808 
1,350,929 

2,671,260 

1,341,310 
1,388,511 
1,394.639 

4,096,738 

2,408,217 
2,604,685 
2,446,262 

!  fit 

Total      .... 

6,805,170    1    6,705,720 

11,454.S02 

11,314,696 

Ewes  kept  for  breeding     . 
Other  f  1  Year  and  above  . 
Sheep.!  Under  1  Year       . 

10,350,326 

5,963,869 

10.278,031 

10,460,837  \ 
6,040,600  ; 
10,737,317 

18,941,887 
12,112,660 

19,097,534 
12,582,691 

Total     .... 

26.592,228    |  27,238,764 

31,054,647 

31,680,226 

Pios. 

f  Sows  kept  for  breeding 
Other  Figs  .... 

832,521 
9,049,411 

875.911 
9,247,902 

'^- 

(6)- 
(6)- 

.    Total     .... 

2,381,932 

9,628,813 

8.663.669 

4,003.589 

(<i)  Including  marcs  kept  for  breeding. 
(&)  Not  separately  shown  for  Ireland. 


Table  III. — Freliminary  Statement  showing  the  Estimated  Total 
Frodu^ionofKeps  in  the  Years  1900  and  1899,  unth  the  Acreage 
and  Estimated  Average  Yield  per  Statute  Acre^  in  each  County  of 
England  in  which  Hops  u>ere  grown. 


Estimated  total 
produce 

Acreage 

yield  per  acre 

1900 

1899 

1900 

1899 

1900 

1899 

Gloucester     . 
Hants    . 
Hereford 

Kent      . 
Salop     . 
Boffolk  . 

Surrey   . 
Sussex  . 
Worcester 

owt. 

235 
12,291 
32,680 

230,028 

690 

7 

6,311 
89,717 
26,935 

cwt. 

619 
30,580 
83,950 

418,997 

966 

34 

15.213 
73,807 
37.207 

acres 

47 
2.231 

7,287 

31,614 

138 

4 

1,300 

4,823 
3,964 

acres 

42 
2,319 
7,227 

31,988 

138 

4 

1,388 
4,949 

3,788 

cwt. 
500 
6-61 
4-48 

7  30 
500 
1-75 

409 
8-23 
6-79 

cwt. 
14-74 
1319 
11-02 

1310 
7-00 
8-50 

10-96 

14-91 

9-82 

Total  . 

347,894 

661,373 

61,308 

61,843 

6-78        12-76 
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Table  IV. — Preliminary  Statement  Bhotoing  the  Estimated  TcUd 
Produce  a/iid  Yield  per  Acre  of  Wheat,  Barley,  a/nd  Oats  in  Great 
Britain  in  the  Year  1900,  with  Comparative  Statements  for  the 
Year  1899,  and  for  the  Average  of  the  Ten  Years  1890-99. 

WHBAT. 


■rttnuitodToUl 
Frodooe 

Aonsgt 

■rttnuitadTUId 
p«A«. 

ATsnd 

of  the 
Ten 

1900 

1899 

1900 

1899 

1900 

1899 

TCM* 

1880-99 

logland 

WftlM     .         . 

BOOtlMd 

Bushels 
49,628^386 

1,382,299 

1,779,126 

Bushels 
62,380,067 

1,880,938 

1,768,820 

AOTM 
1,744,666 

61,664 

48,832 

Aom 

1,899^27 

68,898 
47,256 

BnsheU 
28  89 

26-79 

86-48 

Bu»hel8 
32-88 

S6-62 

87*42 

Bosbds 
80-16 

S4-IS 

86-98 

OrefttBritein 

62,689,809 

66,629,826 

1,846.042 

2,000.981 

28-53 

82T5 

3ai6 

BARLEY. 


&«linAted  Total 
Froduoe 

Aoretff* 

BifeiiBat«dTldd 
per  Aon 

Areran 
oftST 
Tton 

1900 

1899 

1900 

1899 

1900 

1899 

Tevs 
1980^ 

Englud       . 
WAlet   .      . 
BootlAod 

Bushels 
60,977,266 

3,341,872 

7,998,878 

Bushels 
66,164,313 

8,828,494 

8,222,891 

Aorei 
1,645,022 

106,048 

240,196 

i|ll 

Bushels 
30  99 

81-81 

38-29 

Bushels 
84-84 

81-41 

•4-19 

Bnsbefe 
88-44 

80-10 

86-20 

OrMt  Britain 

62,314,610 

67,716,898 

1,990,266 

1,982,108 

81-31 

8416 

88-60 

OATS. 


EittmatedTbtal 
Pzodnoe 

Acreage 

BatiinatwlTlald 
perAcra 

Avwafi 

of  the 
Ten 

1900 

1899 

1900 

1899 

1900 

1899 

Tears 
1890-99 

England 
Wales    . 
fiootland 

Bushels 
78,604,178 

7488,806 

84,006,064 

Bushels 
73,906.288 

7,627,961 

88.318,804 

Acres 
1,860,613 

216,447 

9i9,128 

Acres 

1,781,649 

220,238 
957,873 

Bushels 
39-66 

83-44 

85-83 

BoshelB 
41-48    • 

8418 

84-78 

Bushels 

88-10 
86-66 

Great  Britain 

114,847,637 

114,746,644 

3,026,088 

2,969,766 

37-96 

•8-77 

9sn 
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^0|TaI  ^grimllural  Snmljr  ai  ^n0lan!tr. 

(^BstahlUhed  May  9,  1838,  as  the  Bnglish  Agbicultubal  Sooiett,  a7id 
Incorporated  by  RoyaX  Charter  on  March  26,  1840.) 


(^Letter  from  Secretary  of  State^  dated  March  6, 1840.) 

HER  MOST  GRACIOUS  MAJESTY  THE  QUEEN. 


Year  when  \ 

eleetedon 

Council 

1879 
1895 
1868 
1882 
1871 
1881 
1863 

1848 

1863-67) 
1866  i 
1869 

1874 
1881 


1889 

1895 
1874 

1872-741 
1884  ; 

1886 
1876 
1865 
1880 
1881 
1867 
1870 
1865 
VOL. 


H^nMtni  lor  1899-1900. 
H.K.H.  THE  PSINCE  OF  WALES,  K.O. 

H.R.H.  Tha  Pbircb  ow  Walks,  R.G.,  Marlborough  House,  Pall  Mall, 

H.R.H.  The  Duke  of  York,  K.G.,  York  House,  St.  Jameses  Palace. 

Bbidpobt,  Gen.  Viscount,  O.O.B.,  Hoyal  Lodge,  Windsor  Great  Park, 

Cawdob,  Barl,  Stackpole  Court,  Pemlfrokeshire, 

EoEBTON  OF  Tatton,  Earl,  Tatton  Park,  Knut^ord,  Cheshire, 

GiLBET,  Sir  Waltbb,  Bart.,  Elsenham  Hall,  Essex. 

Ktnoscotb,  CoL  Sir  Kiqel,  K.C.B.,  Kingscote,  Wotton-under-Mge,  Olow 

eestershire. 
Lawbs,  Sir  John  Bbknet,  Bart.,  Rothamsted,  St.  Albans^  Herts, 

BiCHMOND  AND  GOBDON,  Doke  of ,  E.G.,  Ooodfcood,  Chichester,  Sussex, 

Ridley,   Rt.   Hon.  Sir  M.  W.,  Bart.,  M.P.,   Blagdon,  CramUngton, 

Northumberland, 
Spbnceb,  Earl,  K.G.,  Althorp,  Northampton. 
Trobold,  Sir  John  H.,  Bart.,  Syston  Park,  Grantham,  LincolTuJiire, 

H.R.H.   PBlNCa    Ohbiatian,    E.G.,    Cumberland    Lodge,    Windsor, 

Berkshire, 
Bedfobd,  Duke  of,  Wobum  Abbey,  Bedfordshire. 
Chandos-Polb-Gell,  H.,  Hopton  HaXU  Wirksnorth,  Derbyshire. 

Chaplin,  Bt.  Hon.  Henbt,  M.P.,  Stafford  House,  St.  J'ames's,  S.  IW 

GoVENTBT,  Earl  of,  Croome  Court,  Severn  Stoke,  Worcestershire. 
Fetebsham,  Earl  of.  Buncombe  Parky  Hehnsley,  Yorkshire. 
Lopes,  Rt.  Hon.  Sir  M asset,  Bart.,  Maristow,  Boborough,  Devon, 
Mobeton,  Lord,  Sarsden  House^  Chipping  Norton,  Oxon, 
Pabkeb,  Hon.  Cecil  T.,  Bcoleston,  Chester. 
Ravenswoeth,  Earl  of,  Ravens7vorth  Castle,  Gateshead,  Durham^ 
Whitehead,  Chables,  Barming  House,  Maidstone,  Kent, 
WIIJ90N,  Sir  Jacob,  ChiUingham  Barns,  Belford,  Northumberland* 
XI.  T.  s. — 41  •a 
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Year  when 
elected  on 
Oonnoll 

1862-66 I 

1877  ; 

1880 
1899 
1899 
1895 
1871 
1890 
1898 
1898 
1893 
1887 
1891 
1888 
1895 
1891 
1879 
1875 
1879 
1896 
1879 
1888 
1883-90) 
1894  / 
1897 
1886 
1897 
1874 
1899 
1884 
1886 
1895 
1886 
1886 
1897 
1897 

1889 
1894 
1874 
1886 
1889 
1891 
1876 
1883 
1889 
1890 
1882 
1889 
1898 
1389 


List  of  Council  of  the  Sodet/y. 

dt^ft  itiniAtxt  of  CmtncCL 
*Abkwbiqht,  J.  HUKQSBrosD,  Hamjpian  Cowrt^  L&omimter^  Her^mi' 

Abhwobth,  Alfbbd,  Henley  Sail,  Oreitford. 

AssHBTON,  B.  C,  Sail  Foot,  CUtheroe,  LaTicaskire. 

Babino,  Yiscoant,  Stratton^  Michsldever,  Hants, 

*Blak:e,  Gxobgb,  The  Red  Homey  Atneihwy,  WilUMre. 

Bowbn- Jokes,  J.,  Beckbury,  Skretcthury. 

*Bbouoham  akd  Vauz,  Lord,  BrouykamHaU  (Penrith),  Weitm^lami, 

^Cavendish,  Victob  C.  W.,  M.P.,  HeUter  Hall,  Lancashire. 

*Cbgil,  Lord  Abthur,  Orchardmains,  Tonbridge,  Kent. 

CoBNWALLis,  F.  8.  W.,  M.P.,  Linton  Park,  Maidstone,  Kent. 

Cbutohlet,  Pbbot,  Sunninghill  Lodge,  Ascot,  Berkshire. 

^Cubtis-Hatwabd,  Lient.-Gol.  J.  F.,  Quedgeley,  GlouceMter. 

Dabbt,  Alfbbd  E.  W.,  Little  Ness,  Shrewsbury. 

Debbt,  Earl  of,  E.G.,  Knomsley,  Preseet,  Lancashire. 

DulSDALE,  J.  Mabshall,  Llwyn,  ZlanfylUn  (yUL  Oswestry),  Mont, 

*Fosteb,  8.  P.,  KiUhew,  Carlisle,  Cumberland. 

*Fbaitkisr,  WiLUAM,  Limber,  near  Brooklesby,  Lincolnshire. 

GOBBINQE,  Hugh,  Ashcroft,  Kingston-by-Sea,  Brighton,  Sussex. 

*Gbanbt,  Marqnis  of,  Belvoir  Castle  {^Qrantham),  Leicestershire. 

^Gbbhyillb,  B.  Nbyillb,  Butleigh  Court,  Olastonbury,  Somerset, 

*Hobnsbt,  Jambs,  Lamton  Park  (Stamford),  Northamptonshire. 

Jbbsbt,  Earl  of,  G.C.M.G.,  Middleton  Parh,  Bicester,  Owon. 

♦Lbvbtt,  Captain  W.  S,  B.,  MUford  Hall,  Stafford. 
Mainwabikg,  0. 8.,  Cerrig^y-druidicn,  Cormen,  North  Wales. 
^Mabshall,  Henbt  D.,  Carr  Honse,  Oainsborough,  Lincolnshire. 
Mabtin,  Joseph,  Highfield  House,  Littleport,  Isle  of  Ely,  Cambs. 
Middleton,  Lord,  BirdsaU  House,  York. 

MiLLBB,  T.  HoBBOCKS,  Singleton  Park,  PouUon-le^Pylde^  Lancashire. 
*MuNTZ,  Philip  Albebt,  M.P.,  Bunsmore,  Rugby,  Warwickskire. 
Pease,  Alfbbd  E.,  "ii.V.,  Pinchinthorpe House,OuisboroughiTorkshin. 
Pell,  Albebt,  Haeelbe€Ufh,  Northampton. 
TRANSOMS,  J.  E.y  Holme  Wood,  Ipswich,  Suffolk. 
Retvabd,  Fbedebick,  Sunderlandwick,  Driffield,  Yorkshire. 
*R0QEB8,  0.  COLTMAN,  Stonoge  Park,  Brampton  Bryan,  Hereford- 
shire. 
RowLANDBON,  SAMUEL,  Newton  Morrell,  Barton  R.S.O.,  Yorkshire, 
DRYLAND,  HOWABD  P.,  Mowhull  Parh,  Erdinyton,  Birmingham. 
*Sandat,  Geobge  H.,  Highfield,  Ukbridge,  Middlesex. 
8MITH,  Alfbbd  J.,  Rendlesham,  Woodbridge,  Suffolk. 
♦Smith,  Hbnby,  The  Grove,  Cropwell  Butler,  near  Nottingkam, 
Stantfobth,  E.  Wilfbid,  Mrk  Hammerton  Hall,  York, 
♦Stbatton,  Riohabd,  The  Duffryn,  Newport,  MonmcuthMre. 
♦Sutton,  Mabtin  J.,  Henley  Park,  Oxen. 
Tatlob,  Gabbbtt,  Trowse  House,  Norwich. 
Tbbbt,  Joseph  P.,  Berry  Field,  Aylesbury,  Buckinghamshire. 
♦Wabben,  Reginald  Augustus,  Preston  Place,  near  Worthing,  Ssssesf, 
♦Wheelbb,  E.  Vincent  V.,  Newhham  Court,  Tenhwry,  Worcestershire. 
♦Williams,  J.  C,  Caerhays  Castle,  St.  Austell,  Cornwall. 
Wilson,  C.  W.,  Rigmaden  Park,  Mrkby  Lonsdale,  Westmorland, 
[2  vacancies] 

•  Membra  o/  rnuncit  itho  rHlre  h\f  rotafim,  hut  trho  ma^h^  ^^*?g«Q.    S 


m    ) 
STANDING  COMMITTEES. 

*«*  The  Prbsidbnt  is  a  Bfember  ex  otficio  of  all  Oommittees,  and  the 
Tbubtbsb  and  Vics-Pbbsidbnts  are  Members  ees  officiU  of  all  standing 
GommitteeB  ezoept  the  Committee  of  Selection. 

fixoMXt  CommttUf . 

KlNGBCOTB,  CoL  Sir  NlQBL  OOBNWALLIS,  F.  S.  W.,  M.P. 

(Chairman).  Cbutohlby,  Pbbct. 

Thobold,  Sir  J.  H.,  Bart.  Fbankish,  W. 

ASHWOBTH,  A.  SANDAT,  G.  H. 

•oitff  Committee. 
Chaibman  of  Finance  Committee.  Ridlbt,  Sir  M.  W.,  Bart.,  M.P. 


Thb  Pbbbidbht. 
B&IDPOBT,  (Jen.  Viscoimt. 
Pabkeb,  Hon.  C.  T. 

Thobold,  Sir  J.  H.»  Bart. 

(Chairman). 
CAWDOa  Barl. 
Derby,  Barl  of,  K.Q. 


OiLBET,  Sir  Waltbb,  Bart. 
Wilson,  Sir  Jacob. 


Sounuil  Committee* 

Jbbsbt,  Earl  of,  G.C.M.G. 
ASHWOBTH,  A. 
COBMWALUS,  F.  S.  W.,  M.P. 

Frankish,  W. 


Maiztwabino,  C.  S. 
Pbll,  albebt. 
Sutton,  Mabtin  J. 
Whitbhsad,  Chab. 


Btaktfobth,  E.  W. 

(Chairman). 
BxDFOBD,  Duke  of. 
Oawdob,  Earl. 
Pabkbb,  Hon.  C.  T. 
Lawbs,  Sir  J.  B.,  Bart. 


Cliemifxl  snlr  OKofiitni  €tivamitUt. 


Thobold.  Sir  J.  H.,  Bart.  Rbtnabd,  F. 


Abkwbiqht,  J.  H. 
Bowbn-Jonbs,  J. 
Gbenvillb,  R.  Nbvillb. 
Lbvett,  Capt.  W.  S.  B. 
Pell,  Albebt. 


Bowlandsok,  8. 
Rtlamd,  H.  P. 
8UTT0N,  Martin  J. 
Tbbbt,  J.  P. 
Wabben,  B.  a. 


Botanicxl  anQ  Zoological  Committee* 

WHSBLEB,  K.  V.  V.  ASHWOBTH,  A.  PBLL,  ALBEBT. 

(Chairman).  Bowen-Jonbs.  J  Ransohe,  J.  E. 

BBOUaHAM  AND  VAUZ,  Lord.  COBNWALLIS,  F.S.W.,M.P.  KOOBBS,  C.  C. 

Pabkbb,  Hon.  C.  T.  Fbankish,  W.  Whitbhbad,  Chas. 

THOBOLD,  Sir  J.  H.,  Bart.      Hobnsby,  J.  Williams,  J.  C. 

ABKWRiaHT,  J.  H.  Mainwabiko,  C.  8. 


Pabkbb,  Hon.  C.  T. 

(Chairman). 
Dkbby,  Earl  of.  K.G. 
Babino,  YiBcoant. 


Veterinars  Committee* 

ASHWOBTH,  A. 

Cavendish,  Victob,  M.P. 
Chandos-Polb-Gell,  H. 
Cbutohlby,  Pebct. 


Bbouqham  and  V  AUX,Lord.  Cubtis-Haywabd,  Lt.-Col. 


CsciL,  Lord  Abth(7B. 
MoBBTON,  Lord. 
Thobold*  Sir  J.  H.,  Bart. 


Dabby,  Alfbbd. 
Gorbingb,  Hugh. 
Levbtt,  Capt.  W.  8.  B. 


KiKoacoTE,  Col.  Sir  Nigbl.  MoFadyban,  Prof. 


WUtSON,  Sir  Jacob. 
Bbowk,  Prof.  Sir  Gbobgb. 


Masteb  of  Fabbibbs* 
Company. 


Sahbay,  G.  H.  (Chairman).  Ohandos-Polb-Gbll.  fl 
CovBNTBY,  Earl  of.  Cbutohlby,  Percy. 

Babikg,  Viscount.  Darby,  Alfbbd. 

BBOUOHAMANDVAUZ,L0Td.DUQDALE,  J.  MABSHALL. 


CBCHt  Lord  Arthur. 
Jlijjy'DiASi'TO'B,  Lord. 
Hobbton,  Lord. 
jpABKXR,  Hon.  C.  T. 
Svii^oN,  Sir  Jacob. 

ABKWBIGBT,  J.  H. 

FWSN-JONBS,  J. 
.vbndish,  Victor,  m.p, 


Foster,  8.  P. 
Frankish,  W. 
Mainwaring,  C.  S. 
Martin,  Joseph. 

MiLLEB,  T.  H. 

Pease,  A.  E.,  M.P. 
Reynard,  F. 


MiLLEB,  T.  H. 

Pbbsidbnt  of  Royal 
Coll.  of  Vbty. 
Surgeons. 

Reynabd,  F 

SiMONDB,  Prof. 

Smith,  A.  J. 

Stanyfobth,  B.  W. 

bWITHINBANK,  H. 

Whbblbb,  B.  v.  v. 
Wilson,  C.  W. 


Rogers,  C.  C. 
Ryland,  H.  P, 
Smith,  A.  J. 
Smith,  Henuy. 
Stan  \  forth,  E.  W 
Taylor,  Gajirett. 
Tebby,  J.  P 
Whkblbb,  E.  V.  V, 
Williams,  J.  C. 
The  Stewards  of  Live 
Stock.  T 

-oogle 


AA 


IV 


Stcmding  OowmUteeSs 


ltii]ilnnfiit  Cotmntttrc* 

Frankibh,  W.  (Chairman).   Cubtis-Haywabd,  Lt.-Ool. 


Pabker.  Hon.  C.  T. 
Thobold,  Sir  J.  H.,  Bart. 
Wilson,  Sir  Jacob, 
asshbtom,  r.  c. 
bowbn-jonbs,  j. 
Cbutchlbt,  Pbbot. 


GBBirVILLB,  B.  Nbvillb. 
Hobksbt,  Jambs. 
Levbtt,  Capt.  W.  S.  B. 
Mabshall,  H.  D. 

MABTIlf,  JOSBPH. 

Ramsomb,  J.  B. 


Btland,  H.  p. 
Sanday,  O.  H. 
Smith,  A..  J. 
Staktfobth,  E.  W. 
The  Stewards  of  Im- 
plements. 


Thb  Wholb  Council,  with  the  following  representatives  of  the  Local 
Committee  ; — 


The  Lobd  Matob  of  Tobk 

(Alderman  Rtmeb.) 
Andbew,  W.  H.  (Town  Clerk). 
Bobdee,  Alderman. 
FosTBB,  Alderman. 


Hunt,  John  J. 
McKat,  Alderman. 
Walkbb,  Francis  E. 
Wilkinson,  Geo.  A.  Eason. 


Sakdat,  G.  H. 
8tantporth,  e.  w. 
steward  of  Forage. 


Wilson,  Sir  Jacob  (Chairman).    Fbankibh,  W. 
Pabker,  Hon.  C.  T.  Mabtin,  Joseph. 

ASHWORTH.  A.  BTLAND,  H.  P. 

Crutchley,  Pebct. 

€ammitttt  at  ttUitUnu 

Thobold,  Sir  J.  H.,  Bart.      Gilbey,  Sib  Waltbb,  Bart.  Ransomb,  J.  £. 

(Chairman).  Ashwobth,  A.  Rowlandso^i,  S. 

Thb  Pbbsidbnt.  Cbutchley,  Pebct.  Wheelbb,  E.  7.  V. 

And  the  Chairman  of  each  of  the  Standing  Committees. 

iSnutntian  Comtnittrc. 

MoBETON,  Lord  (Chairman).  Bowen-Joneb,  J.  Ransomb,  J.  B. 

Bedfobd,  Dake  of.  Crutchlby,  Pebcy.  Rooebs,  C.  C. 

Pabkeb,  Hon.  C.  T.  Dugdalb,  J.  Mabshall.  Sutton,  Mabtiv  J. 

KiNOSOOTB,  Col.  Sir  Niqbl.  Levbtt,  Capt.  W.  S.  B.  Wheblbb,  E.  V.  ?. 
Abkwbight,  J.  H.                Mainwabinq,  C.  S. 


Dugdalb,  J.  Marshall 

(Chairman). 
Bbbby,  Earl  of,  E.G. 
Pabkbb,  Hon.  C.  T. 
Thorold,  Sir  J.  H.,  Bart. 
Abkwbight,  J.  H. 


9airs  CommCttf  f  • 
Ashwobth,  A. 

AflSHBTON,  R.  C. 

Cbutchley,  Pbbcy. 
Curtis-Haywabd, 

Lt.-Col. 
Dabby,  Alfred. 


Grbntillb,  R.  Neville. 
Levbtt,  Capt.  W.  S.  B. 
Mainwabino,  C.  8. 
Taylob,  Gabrbtt. 
Whbblbb,  E.  V.  V. 


Sib  Ebn£ST  Clabkb,  13  Hanover  Square,  W, 


Editor  of  the  Jinwfwi— William  Fbeam,  B.Sc,  LL.D.,  Donrntout  SaUshury. 
Consulting  ChemUt—Di.  J.  AUGUSTUS  VoBLCKBB,  M.A..  F.I.C.,  13  iTMMMr 

Square,  W, 
CoTuuUing  Botanigt^W.  CabbUTHEBS,  F.R.S.,  44  Central  BUI,  Norwood,  8.S. 
Consulting  Vetermary  Surgeons—FrofeBaot  James  Bbabt  Simondb,  St.  Mni 

VUla,  Rydo,  I$le  of  Wight ;  Prof.  Sir  Gboege  T.  Bbown,  C.B.,  HarroK. 
Zoologist— -CBCih  WabbUBTon,  M.A.,  Zoological  Laboratory,  Cambridge. 
Co7Uulti/ng  Engineer — F.  S.  Courtney,  CJ&.,  Broad  SanctvaryCIianibers^&W, 
Astistant  Director— J.  B.  Compton-Bracebridgb,  13  Hanover  Square,  W. 
Superintendent  of  the  Showyard—ROBEVLT  S.  BURGSSS,  13  Banoter  Square,  W. 
ContuUing  Surveyort—i}EiotLQK    Hunt,   Eoeshan^    Woreestenkire  \  WiLSOl 

Bbnnison,  66  Athley  Road,  Crouch  Bill,  N, 
Puhlieher — John  Murray,  60a  Albemarle  Street,  W. 
Ba  ikers—Tniit  London  and  Wbstminstbb  Bank,  St.  Jamei^i  Square  Branfih 
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OF  COUXCIL 


Dnke  of  Bedford,  v.P. 
Job.  p.  Terry. 
Joseph  Martin. 
Sir  Walter  Gilbey,  T. 
Sir  J.  B.  LaweB,  T. 

H.R.H.  tho  Dake  of    York, 
K.G..    T.;    Rt.    Hon.    H. 
Chaplin,  v.P. 
G.  H.  Sanday. 

(n.R.H.  the  Prince  of  Wales, 
1     K.G.,  p. ;  Garrett  Taylor. 
J  Earl  of  Jersey ;  Lord  M  oreton, 
1     v.P.;  M.  J.  Sutton. 
J.  B.  Ransome ;  A.  J.  Smith. 


S.  P.  Foster. 

Earl  of  Bavensworth,  Y.P. 

f  Sir  M.  White  Ridley,  t.  ;  Sir 
I     Jacob  Wilson,  v.p. 

/Lord  Brougham  and  Yauz 
1    C.W.  Wilson. 


H.  Chandos-Pole-GeU,  V.P. 

Marquis  of  Granby. 

/Sir  J.    H.    Thorold    T.;    W. 
1     Frankish  ;  H.  D.  Marshall. 

(Earl    Spencer,   E.G.,  T.;    J. 
1     Homsby  ;  A.  Pell 

Henry  Smith. 


Digiti 


zed  by  Google 


Ti 


DiiMbuHan  of  Members  of  the  SoeMy. 


DISTBIBUnON  OF  MEMBBB8  OF  THB  BOOIBTY    eotUimu^d. 


NUMBXB  OV 

NUHBXB 

DlBTBIOTi 

GtoVXBNOBfl 

OF 
ICXMBSBS 

o» 

OOUKCIL 

(H.R.H.      Prince      ChristiaB, 

Bebkbhibb    .    .    . 

199 

3 

E.O.,  v.p. ;  Visot.  Biidport, 
I     T.;  P.  Cnitchley. 

,  COBNWALL       .     .     . 

113 

1 

J.  C.  Williams. 

1  Devonbhibb.    .    . 

141 

1 

Sir  M.  Lopes,  v.p. 

1  Dobsbtbhibb     .    . 

76 



Hampshibb   .    .    . 

228 

1 

Visoount  Baring. 

D,     < 

C.    Whitehead,     y.p. ;    Loid 

Kent 

636 

3 

Arthur   CecQ;    F.    8.   W. 

Comwallis. 

Sombbbbtbhibe.    . 

118 

1 

R.  Neville  GrenTiBe. 

SUBBET 

229 

— 

Duke  of  Ridhmond  and  Oor> 

Subbbx 

338 

3 

don,K.G.,T.;  H.Goiiiiige; 

R.  A.  Wairen. 

WiLTSHIBB      .     .      . 

143 

1 

6.  Blake. 

2,121 

—  14 

£arl   of    FeTeraham^    tj.; 

X. 

TOBKBHIBB     .     .      . 

840 

6 

.      Lord    Middleton;    A.    X. 

Pease ;  F.  Reyoard ;  S.  Bow* 

V     landson;  B.  W.  Stanyfoith. 

/ 

Gloucestebbhibb  . 

282 

2 

i  Col.  Sir  Nigel  Kingaoote,  T. ; 
^  Lt.-Col.  J.  F.  Cnrtis-Haywaid. 

Hebbfobdbhibb    . 

148 

2 

J.  H.  Arkwright ;  C.  C.  Rogen. 

Monmouthbhibb  . 

46 

1 

R.  Stratton. 

P.     . 

Shbopbhibb  .    .    . 

337 

2 

J.  Bowen-Jones;  ▲.  Darbf. 

Staffobdshibe.    . 

312 

1 

Capt.  W.  8.  B.  Levett. 

Wabwickshibb  .    . 

298 

2 

P.  A.  Monti ;  H.  P.  Bylasd. 

WOBOEBTEBBHIBB   . 

217 

2 

rBarlof  Coventry,  V.P.;  X.T. 
I     V.  Wheeler 

\ 

South  Waleb  .    . 

183 
1,823 

1 
—  13 

Barl  Cawdor,  T. 

(Barl  Egerton  of  Tatton,  T.; 
]  Hon.  Cedl  T.  Pa^ec,  T.P.; 
^     A.  Ashworth. 

Chbbhibb.    •    •    . 

491 

3 

(Barl  of  Derby,  KG;   R.  C. 

0.    • 

Lakoabhibb  .    .    . 

617 

4 

Assheton;  Victor  C.  W. 
\     Cavendish;  T.H.  Miller. 

NoBTH  Wales  .    . 

215 

1,223 
233 

2 

9 

fj.  M.  Dugdale;  C.  &  HaiB- 
I     waring. 

SOOTLAND 

I&BLAND  . 

168 
11 

Orannbl 

IBLAKDB 

Isle  of  A3 

FOBEiaN  < 
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DOUNTBIBB     .... 

'  Membebs   .... 

17 
189 
24 
642 
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JVD  Totals  .... 

10,727 
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GOVEENOES  OP  THE  SOCIETY. 

Date  of  election    Date  of  eleotion 
M  Member  as  GoTernor 

P  H.RH.  Thh  Pbihob  of  Walxs,   K.O.... Marlborough 

House,  8.W.,  and  SaDdringham,  Norfolk        ...  —            Feb.  3, 1864 
fH  JtH.  The  Duke  of  Saxb-Cobubg  asi)  Gotha  (Dukb  of 

Edikbubgh),  K.O.... Clarence  House,  St.  James's,  S.W.  —            Aug.  6,  1884 
T  tH.E.H.  Thb  DtJKB  of  Yobk,  K.G....Tork  House,  St. 

James's  Palace,  S.W.,  and  Sandringham,  Norfolk     .        .  —            April  6, 1893 
fH.RH.  Thb  Dukb  of   Cambbidgb,  K.G.... Gloucester 

House,  Piccadilly,  W —            Aug.  6,  i86a 

VF  HRH.  PBINCB  CHBISTIAN  of  SCHLBBWia-HOLSTBIN, 

ELG.... Cumberland  Lodge,  Windsor        ....  —            Aug.  4,  1875 

fAUiCBorr,  Herbert  JoIm...Stokefla7  Court,  Oniburj,  Salop       .  —              Dec.  12, 1888 

fAxHSBST  or  Hacknst,  Iiord...Didlington  HskU,  Brandon  .        .  Feb.    2, 1859    May    7, 1890 

AvcASTEB,  Earl  of...Normanton  Park,  Stamford        .        .        .  Mar.   3, 1869    May     5, 1875 

ABCHBS-HoTmLON,   George   B....Hallingbury  Place,  Bishop's 

Stortford —              Mar.   6, 1889 

ItABKWBiaHT,  J.  Hnngerford... Hampton  Court,  Leominster      .  -^              June  5, 1861 

AflBBUBTON,  Lord...The  Grange,  Alresford,  Hants      ...  —               May    7, 1890 

f  AsHWOBTH,  Charles  E....The  Heath,  Enntaford  ....  July     5, 1865    July  29, 1891 

Babmabd,  Lord... Baby  Castle,  Darlington  ......  —              Jaly  27, 1892 

•Bjlttxh,  John...Aldon,  Yeovil,  Somersetshire    ....  July  16, 1839    Mar.   5, 1890 

▼FfBanroBD,  Duke  of...Wobum  Abbey,  Bedfordshire  —              May    3,  1893 

tBsxTBB,  W.  F.  Holt...Yewden  Lodge,  Henley-on-Thames        .  April  2,  1879    June  6.  1894 

tBcLPHB,  Lord... Kingston,  Derby July    6, 1881    Mar.    6, 1895 

tB>H«,  Thomas  G....Beigny  House,  Newton  Beigny,  Penrith     .  Mar.  13, 1878    Aug.    2, 1882 

fBLTTB,  Sir  James,  Bart...Blythwood,  Stansted,  Essex       .        .  Nov.   3, 1875    July  27, 1892 

Bbjlssbt,  Henry  Leonard  C....Preston  Hall,  Aylesford,  Kent    .  —               Feb.    3,  1892 
TBbidpobt,    Gen.  Viscount,  G.C.B....Boyal  Lodge,  Windsor 

Great  Park,  Berkshire    , Jan.  19, 1842    April   2, 1862 

tBaooKS,  Sir  William  Cunlifle,  Bart  ...Barlow  Hall,  Chorlton- 

cum-Hardy,  Manchester —              Aug.    7, 1872 

BuBOHCLSBE,  Lord... 48  Charles  Street,  Berkeley  Square,  W.  —              Dec.   7,   1892 

BuBTOV,  Lord...Bangemore,  Bnrton-on-Trent     ....  Nov.   7, 1888    June  25,  1890 

BuTB,  Marquis  of,  E.T.... Mount  Stuart,  Bothesay,  N.B.    .        .  —              April    4,  1894 

Cadooam,  Earl,  K.G...Culford  Hall,  Bury  St.  Edmunds    .       .  —              Deo.  zi,  1889 

fCAiBD,  James  A...Cassenoary,  Creetown,  N.B May  7,  1873    July  31,  1895 

CAI.THOBPB,  Lord...£lvetham,  Winchfleld Nov.    7,  1883   May     2,  1894 

fCATBCABT,  Earl...Thomton-le-Street,  Thirsk       ....  Feb.    6, 1856    April   3, 1867 
itCAVBHDisH,  Victor  C.W.,  MJP....Holker  Hall,  Cork-in-Cartmel, 

Lancashire —              Mar.    2, 1892 

TfCJLWDOB,  Earl...Stackpole  Court,  Pembrokeshire    .        .        .  Mar.  3, 1863     Mar.    9, 1892 

fCAWBTON,  Qeorge...The  Manor  House,  Cawston,  Norfolk  .  —               June    6,  1894 
ypf  CHAia>os-PouB-GELL,  H....Hopton  Hall,  Wirksworth,  Derby- 

■hire Nov.  6,  z86z    June  23, 1891 

ypCBAPUHjBt.  Hon.  Henry,  M.P....Stafford  House,  S.W.         .  —              Nov.    2,1870 

Ckblbea,  Viscount,  M.P...  .8U  Green  Street,  Park  Lane,  W.     .  —              Feb.     6, 1895 

tCuLBBMnoN,  Earl  of.. .The  Grove,  Watford June   5,  1872   May    2,  1894 

tCLiNTOK,  Lord...Heanton  Satchville,  Beaford,  N.  Devon  .        .  April  3,  Z867   April    3, 1890 

CZJTHBBOW,  Colonel  Edward  J.  S....Hotham  Hall,  Brough, 

Yorkshire —              Feb.     6,1889 

tCoBBBTT,  John...Lnpney,  Droitwich July  2  Z873     Feb.    4, 1891 

ICoBHWALZJS,  Fiennes  S.  W.,  M.P....Linton  Park,  Maidstone     .  —              July    2,  z8i34 

P  President.            *  Elected  a  Foundation  Life  Governor,  March  6,il890.  t  Life  Governor. 
T  Truatec,                  TP  Tlce-Prcsident.                  |  Heml)er  of  Council. 
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viii  List  of  Qcvemors  of  iJiB 


VPfCovENTRY,  Earl  of...Croome  Court,  Severn  Stoke,  Woro.     .  April  i,  1863  April  4, 1894 

fCowPER.  Earl,  K.G....PanBhanger,  Hertford       ....            —  April   7,1875 

Craven,  Thomas... Woodheyes  Park,  Ashton-on-Mersey     .        .  May    6,  1891  Dec     6, 1893 

CuEWE,  Earl  of... Crewe  Hall,  Crewe,  Cheshire    ....  Feb.  6,  1884  Mar.   7,  1894 

D.VBTM0UTH,  Earl  of... PatshiiU  Hall,  Wolverhampton        ,        .           —  Dec     9,1891 

llfDERBY,  Earlof,  K.G.,  G.C.B....Knowsley,  Prescot    ,        .        .  June  3.1874  May    2,1891 

Derwent,  Lord...HackneB8  Hall,  Scarborough  ....           —  April  7, 1869 

fDE  Trapford,  Sir  H.  F.,  Bart... .18  Arlington  Street,  W. .        .  Aug.    i,  1883  June  i,  189a 

tDEVoNSHiRE,  Duke  of,  K.G....Chat8worth,  Chesterfield     .        .           —  June  2, 1880 

tDEWHURST,  G.  Littleton... Beechwood,  Lymm,  Cheshire     .        .  Dee.    9.  189Z  May    2, 1894 
i  DiCKBON-PoYNDEB,  Sir  J.,  Bart.,  M.P....Hartham  Park,  Corsham, 

Wilts Nov.    3, 1887  April  2, 1890 

DiGBY,  Lord...Minteme  House,  Ceme  Abbas,  Dorset         .        .            —  July  25, 1894 

fDuLEEP-SiNon,  Prince  Frederick... Hockwold  Hall,  Brandon    .           —  July  25, 1894 

DiJNCOMBB,  W.  H.  C.Waresley  Park,  Sandy,  Beds    .        .        .  April    i,  1885  May    6, 1896 

tDuNMORE,  Earl  of. ..Carlton  Club,  Pall  Mall,  S.W.      ...            —  Feb.    3,1869 

tDuBHAM,  Earl  of...Lambton  Caetle,  Durham       ....           —  July  14, 1880 

TEoEBTON  OP  Tatton,  Earl... Tatton  Park,  Knutsford         .        .  Mar.    6,1872  Nov.    7,1883 

tELLESMERB,  Earl  of...Worsley  Hall,  Manchester        ...           —  July    7, 1869 

Essex,  Earl  of...CaBsiobury  Park,  Watford        ....  Nov.    7,  1888  Nov.    2, 189a 

ExEiEit,  Marquis  of...Burghley  House,  Stamford       .                .  May   4, 1898  Jane  21, 1898 

VP  Feverbham,  Earl  of...Duncombe  Park,  Helmsley,  Yorks      «  Mar.    5, 1862  Mar.   3, 187s 

fFiELDEN,  Thomas. ..Grimston  Park,  Tadcaster    ....  Aug.    6,1879  Mar.   6,1895 

Pipe,  Duke  of,  K.T....15  Portman  Square,  W —  Nov.   7,1888 

FiTZWiLLiAM,  Earl,  K.G....Wentworth  Woodhouse,  Botherham           —  June  5, 187a 

#Fl£Tcheb,  John  Philip... Darby  Lodge,  Sunbury-on-Thames    .  Feb.  19, 1840  Mar.    5, 1890 

tFoBTESCUE,  Earl... Castle  Hill  South  Molton     ....           —  Nov.    6i,  1861 
fFKEEMAN-MiTPOBD,  A.  B.,  C.B....Batsford  Park,  Moreton-in-the- 

Marsh,  Gloucesteri^hire —  Nov.    3. 1886 

tFvTCHE,  J.  Lewis...The  Terrace,  Freshwater,  Isle  of  Wight       .  April  5, 1854  June   4,  i^ 

TGiLBET,  Sir  Walter,  Bart... Elsenham  Hall,  Essex      .        .        .  Nov.  2,1870  June    5,1889 

Glenesk,  Lord.. .Heath  House,  Hampstead  Heath,  N.W.  .        .            —  Dec  la,  1888 

CtORDON,  H.  Panmarc.Loudwater  House,  Hickmonsworth         .  July  27, 1892  Mar.     1,1893 

Grapton,  Duke  of,  K.G.... Wakefield  Lodge,  Stony  Stratford     .            —  June    3, 1M4 

C I iiAHAsr,  Sir  Keginald  H.,  Bart.... Norton  Conyers,  Kipon  .        .  Nov.  i,  1882  June  25,1895 

tGKANT,  Sir  G.  Mocpherson,  Bt....Ballindalloch  Castle,  N.B.       .  April  z,  1863  April    2, 1890 

fGREEXALL,  Sir  Gilbert,  Bart.. ..Walton  Hall,  Warrington   .        .  Feb.    3.1892  May     2,1894 

Gbippithb,  John  James... Highbury  Grange,  Highbury,  N.         .           —  May     1, 1W9 

Groves,  James  G....01dfield  Hall,  Altrincham     ....            —  May     i,  1895 

GwYKNB,  John... Kenton  Grange,  The  Hyde,  N.W.      ...           —  Mar.     5, 1879 

Harbwood,  Earl  of...Goldsboro'  Hall,  Knaresborough       .        .  June  6,  1883  Nov.     a,  1892 

Hay,  Ai-thurW.  H.... Oakley  Park,  Hoxno,  Suffolk      ...            —  Nov.    4,1896 

fHBNDERsoN,  Alexander,  M  r....Bnscot  Park,  Faringdon,  Berks.  Nov.    5,  1890  July  38, 1897 

Hemby,  Mitchell... Kylemore  Castle,  co.  Galway  ....  Nov.    7, 1877  Dec.  xo»  1890 

Hebtfobd,  Marquis  of...Ragley  Park,  Alcester  ....  Aug.    2, 1882  May     7, 1884 

+HEYWOOD,  Sir  A.  Percival,  Bt...Duffield  Bonk,  Derby         .        .  April    7,  1875  Feb.     2, 1898 

Hodgson,  John...Nocton  Hall,  Nocton,  Lincolnshire          .        .            —  Mar.    a.  1898 

tHoLPOBD,  Capt.  George  L.,  C.I.E....Westonbirt,  Tetbury,  Glos.           —  April   6, 1898 

tHopETOUN,  Earl  of...Hopetoun  House,  South  Queensferry,  N.B.  Nov.  7,  1888  July  31, 1895 

li'tHoRNBBY,  James.. .Laxton  Park,  Stamford         ....  June  6,  1878  Bfay  29, 1895 

tHoTHFiELD,  Lord...Hothfield  Place,  Ashford,  Kent     ...           —  May    7, 1879 

•  Blected  a  Fotmdation  Life  Governor,  Haroh  6, 1890,  t  Life  Oovemor. 

T  Trustee.  Y?  Yice-^rQBiaeiit,  |  Jlember  ot  CJouucU, 
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Boyal  AgrimUnuraL  Sodeiy  ofEnglcmd.  is 

Date  of  eleotlon    Date  of  eleotioa 
as  Member  as  Qovemor 

HUTH,  LomB.-Poflflingworth,  CroBS-in-Hand,  HawkhuTBt  .        .  Deo.  12, 1888    Feb.    6, : 

flBWDf,  Colonel  T.  A....L3niehow,  Carlisle May     5, 1880    June  25,  : 

tlvsAOH,  Lord,  K.P....5  GroBvenor  Place,  S.W —                June  6.  : 

ItJBRBBY,  Earl  of,  G.C.M.G....Middloton  Park,  BiceBter     .        .  June  30,  1875    April  4, 

JoicxT,  E....Blenkin8opp  HaU,  Haltwhistle,  Northumberland  .  —               Dec.  12,  j 

fJoxBB,  Walter  J.  H....Blakemere,  Hartford,  Cheshire        .        .  April  11.  1888    May    2,  : 

•Kevbls,  Thoma8...Runwell  Hall,  Wickford,  Essex  .        .        .  July  10,  1839    Mar.    5, 
TtKmoBCOTB,  CoL'Sir  Nigel,  K:C.B....King8cote,  Wotton-under- 

Edffe,  Gloucestershire April  6,  1854    July     i 

KoHLAPi7B,H.H.  The  Maharajah  of... Kohlapur, India                 .  —               Feb.     6,: 

fKYKNXBBLET,  Thomas  F....Iieighton  Hall,  Ironbridge,  Salop      .  Nov.    7, 1883    Nov.    4, : 

^liAHBDOWNB,  Marquis  of,  K.G...Bowood,  Cahne,  Wata.        .        .  Feb.     3,  1875    Feb. 

TfliAWBS,  Sir  J.  B.,  Bart...Rothamsted,  St  AlbanB      .        .        .  April  29, 1846    Dec.  11,  : 

fliSCOHTiBLD,  Lord...Petworth  Ilouee,  Sussex      ....  —               June    5, 

tliEicssTEB,  Earl  of,  K.G...Holkham  HaU,  Norfolk     ...  —               Nov.  15 

fliEiGH,  Lord,.. Stoneleigh  Abbey,  KenUworth —               Dec.     i 

fliLANOATTOCK,  Lord...The  Hendre,  Monmouth    ....  Mar.    i,  1871    May    2 

tliOKDEBBOBOUGH,  Earl  of...Londe8boroughPk.,  Market  Weighton  Nov.   5,  1862    ^pril  2, 

IiOKiMNDEBRT,  Maiquis  of,  K.G,...Seaham  Hall,  Seaham  Harbour, 

Co.  Durham —               Jn»o    3i 

tIiOWO,Bt.Hon.W.H.,M.P....EoodAshton,  Trowbridge    .        .  Aug.    4,1880    Dec.  11, 

tliOKBDAUS,  Earl  of... Lowther  Castle,  Penrith      ....  —               July     4, 

▼PfrLoPE8,Rt. Hon.  Sir Ma8sey,Bt,..Maristow,Roborough, Devon  Mar.  15, 1848    May     7, 

LucAB,  Sir  Thomas,  Bart...! 2a  Kensmgton  Palace  Gardens,  W.  —               Dec.   12, 

McCalhont,  Harry,  M.P....Cheveley  Park,  Newmarket     .        .  —               Feb.    7,  i 

fMACDOHALD,  Sir  A.  K.,  Bart...Woolmer  Lodge,  Liphook    .        .  July  31, 1849    Nov.    i, : 

Mabshali.,  William... Mere  House,  Weaverham,  North wich       .  April   6, 1892    April  7, 

fMABOH,  James... Eynsham  Hall,  Witney,  Oxon May    1,1867    May    2, 

I MzDSLXTOH,  Lord... Birdsall  House,  York — -               Mar.    3, 

•HoHCK,  J.  BU0i...Coley  Park,  Reading May  23, 1839    Mar.    5, 

fHooBSOX-MiTCHiMSOK-MAUDE,  C.  R....Harewood,  Leeds   .        .  Dec.   2, 1857    July  26,  ] 

TPtMoBXTOM,  Lord...8ar8den  House,  Chipping  Norton,  Oxon.  .  —               Mar.    3, 

fHoBXWOOD,  C.  R.  Palmer... AUreton  Park,  Derbyshire     .        .  April  7,  1875    Feb.     7, 

iMoBBBLL,  Lt.-Col.  G.  H.,  MJP....Headiugton  Hill  Hall,  Oxford.  June  6, 1878    July  25,  : 

fMouNT-EDGCUMBB,  Earl  of...Mount-Edgcumbe,  Plymouth        .  Nov.    6, 1861    Mar.    5, : 

MuBCABTBB,  Lord...Muncaster  Castle,  Ravenglass,  Cumberland  —               June  23,  ] 

fMuxTZ,  George  F...nmberslade  Park,  Birmingham  .        .        .  Dec.    4  1867    June  30,  j 

Nbbld,  Sir  Algernon  W.,  Bart...Grittleton,  Chippenham  .        .  Nov.   7, 1888    Dec.     9, 

NoBPOUL,  Duke  of,  K.G.... Arundel  Castle,  Surfsex       ...  —              July  29, : 

fNoBTHBBOOE,  Earl  of...Stratton,  Micheldever  Station,  Hants    .  —              June   2, : 

fPAUfEB,  Walter... Frognal,  Sunninghill,  Berks —                Feb.    i,  3 

Task,  Philip...The  Oaks,  Penwortham,  Preston  ....  —                Nov.  4, 

VPfPABKEB,  Hon.  Cecil  T...Eccleston,  Chester     ....  April  7,  1876    May  25, 

fPKXi^  Edmund. .  Brynypys,  Ellesmero Feb.    3,  1858    Mar.   5,  i 

fPLiATT,  Col.  Henry. ..Gorddinog,  Llanfairfechan    ....  Mar.    5,1862    Feb.   3, 

IPlatt,  James  E.  .  Bnmtwood,  Cheadle,  Cheshire        .        .        .  June  30,  1886    May    i 

fPoBTLABD,  Duke  of,  K.G,«,Welbeck^ Abbey,  Worksop ...  —               June  2,  : 

fPoBTUAN,  Viscount... Bryanston,  Blandford Aug.    6,  1862    Mar.   5, 

PoBTSKOUTH,  Earl  of...Hurstboume  Park,  Whitchurcii,  Hants  .  —               Dec.    9,  3 

fPowiB,  Earl  of...Powi8  Castle,  Welshpool April  6, 1887     June  23, 1 

f  QuzLTBB,  Sir  W.  Cuthbert,  Bart.,  M.P...BawdBey  Manor,  Wood- 
bridge       Mar.    3, 1886    April  7, 1897 

*  Bleoted  a  VoundatioD  Life  Oovemor.  March  5, 1800.  t  Life  Gtoveraor. 
T  TnwtW.                    yy  Vige-rreai4ept.                   (  IJewber  of  OouncU, 
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List  of  Ghvemors. 


DAteofetooUon   Drteof 


May  2,  X883 
Feb.  5,1868 
Feb.    7,  1883 


fEAXBDEN,  Lt.-CoL  W.  J.  F...  Bogertborpe  Manor,  Pontefraol    • 
yp  Ravsnbwobth,  Earl  of...BavenBwortb  Caatle,  Qateahead 

Beibs,  James  E....86  Cadogan  Square,  S.W 

T#t^CH]fOND  &  60SDOM,  Dnke  of,  E.G... Goodwood,  Chioheflter 
TfBiDLEY,  Bt.  Hon.   Sir  Mattbew  W.,  Bart.,  M.P....Blagdon, 
Cramlington,  Northumberland        .... 

BiPON,  Marquis  of,  E.G....Stadle7  Boyal,  Bipon 

Bolls,  Hon.  Mark...Bicton,  Budleigb  Salterton,  Devon 
fBosEBERT,  Earl  of,  E.G...88  Berkeley  Square,  W.      . 

B0TH6CHILD,  Leopold  de...Ascott,  Wing,  Leighton  Buzzard 

BoTHBCHZLD,  Lord...  148  Piccadilly,  W.        .        .        . 

BuTLAiO),  Duke  of,  K.G....Belvoir  Castle,  Leicestershire 

fSALiBBTTBT,  Marquis  of,  E.G...Hatfield  House,  Herts  . 

Salomons,  Leopold... Norbury  Park,  Dorking 

fScHBOSKK,  Baron  J.  H.  W.... The  Dell,  Egham,  Surrey      .  .  Nov.    3,1869 

•^SixoNDB,  Prof.  James  Beart...St.  John's  Villa,  Byde,  LW.  .  July  95,1838 

•SmoNDB,  W.  Barrow... Abbotts  Barton,  Winchester  .        .  .  June  19*1839 

SmTH,  Hon.  W.  F.  D.,  M.P...8  Grosvenor  Place,  6.W. 

fSMYTH,  Sir  J.  H.  Greville,  Bart...Ashton  Court,  Bristol    .  ,  — 

•Spabkb,  Major  William... Crewkeme,  Somerset  ....  Jxme   6, 1838 

t  Spenceb,  Earl,  K.G...Althorp  Park,  Northampton  .        .  .  Dec.    5,  i860 

lltSTANYPORTH,  E.  W....Kirk  Hammerton  Hall,  York  .        .  .  Feb.  6,  1884 

#Stratton,  J.  Locke... Turweston  House,  Brackley     .        .  .  May  13, 1839 

Stubs,  Peter...BlaiBdon  Hall,  Newnham,  Glos July  37, 1892 

Suthebland,  Duke  of...Trentham,  Stoke-on-Trent     .        .  .  Mar.  z,  x88a 

llfSuTTON,  Martin  J...Henley  Park,  Oxfordshire  .        .         .  .  May    1,1878 

tSwiNBUBME,  Sir  John, Bart....Capheaton,Newcastle-on-Tyne  .  May   1,1867 

fTANQUERAV,  John  S...Ba]main,  6  Albany  Boad,  St.  Leonards    .  Feb.  x6, 1848 

fTHOMPBON,  Henry  Tate8...19  Portman  Square,  W.     .        .        .  — 

TfTHOBOLD,  Sir  John  H.,  Bart....SyBton  Park,  Grantham  .        .  Aug.     5, 1868 

Tbbseoab,  Lord... Tredegar  Park,  Newport,  Mon.      ...  — 

fTBEMAYNE,  John... Heligan,  St.  Austell,  Cornwall       .        .        .  July    8,1863 

Txtbbebvill,  Col.  J.  P....Ewenny  Priory,  Bridgend    ,        .        .  Msr.    S,  1884 

tTwEBDMOUTH,  Lord...Gnisachan,  Beauly,  N.B — 

Walteb,  Arthur  F.... Bearwood,  Wokingham      ....  — 

fWAKTAOE,  Lord,  V.C.Lockinge,  Wantage  ....  June   31*863 

llfWABBEN,  Beginald  A.... Preston  Place,  Worthing     .        .        .  June  3,  1857 

Watson,  William  C....Colworth,  Bedford -- 

White,  B.  Holmes...Boulge  HaJl,  Woodbridge  ....  — 

VPtWHiTBHEAD,  Charles... Banning  House,  Maidstone       .        .  April  x,  1857 

fWiLLiAMB,  Henry...Moor  Park,  Harrogate Aug.    i,  1883 

WiLLouoHBY  SE  Bboxe,  Lord...Eineton  House,  Warwick .        .  — 

VPfWiLBON,  Sir  Jacob.. .Chillingham  Bams,  Belf ord,  Northmbd.  Deo.   5,  i860 
tWiNDBOB,  Lord... Hewel  Grange,  Bromsgrove      ....  — 

fWBiOHT,  William...Wollaton,  Nottingham May    1, 1867 

tYEBBUBOH,  Bobert  A.,  M.P...Billinge,  Soarr,  Blackburn    .       .  — 


Juae  as.  zSgis 

July  X,  1885 

Feb.    7,  1883    May  a.  1894 

June  30,1838    Deo.  a,  z86B 

April  7,  X869    May  5,  z886 

—  July  3,  x86x 

—  Nov.  7fX894 

—  June  6.  1894 

—  Mar.  1, 1893 
Nov.  7,  x888  Juna  4, 1890 
Deo.  X3, 1888    Deo.  9^  1891 

—  Feb.  6^x889 
May  6,189s 
Apzil  a,  1890 
HCtf-  &X890 
Mar.  s»  <^ 
Dee.  9»x89t 
July  3,1878 
Mar.  5,  X890 
Mar.  3ti»7S 


July  3X,  X895 
Mar.  5,1890 
Dee.  xa,  1894 
Dec  7,  x89a 
Feb.  I,  x888 
May    7fi890 


May 
Nov. 
May 
May 
Feb. 


8,1849 
7.1894 
1,1889 

3i  X87* 
6,1895 
July  37, 1899 
July  5Z,  X889 

Mar  6.X895 
May  z,  x87a 
June  6,  1894 
Dec  II,  1895 
Nov.  3, 1897 
Feb.  6,1889 
Mar.  6^x895 
Dec  zo^  1890 
Dec  7, 1893 
Not.  6,1878 
Dec  za,  1894 

Nov.   7,  x888 


tZETLANB,  Marquis  of,  E.T...Aske  HaU,  Bichmond,  Yorks.. 


*  Elected  a  Totmdation  Life  Governor,  Uarota  fi,  1890. 
T  Trustee,  Y?  Vice-President. 


tlife 


Feb.   4,  X874    May    9. 1894 


4 


i  Member  of  OouncU. 
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LUt  of  Bonoranry  MembttB  of  the  Sooitly.  }d 

HONORAEY  BOMBERS  OP  THE  SOCIETY. 

(**  SriHsh  Suhfects  or  Foreigneri  who  have  rendered  exceptional  eervioei  to  AgriouUure  or 
Allied  Seiencee,'*  and  who  have  been  elected  under  ByO'law  8  at  Honora/ry  Members^ 
without  payment  of  iubseription.) 

Date  of  election 
as  Honorary 
Member 

Abkix,  Herr  Bemdt  yon...Criewen,  Brandenburg,  Germany        ....  June  2z,  1899 
Bbown,   Professor  Sir  Oeorge  T.,   G.B....Bryn   Hyfryd,   Harrow    (Ordinary 

Member,  Deo.  3,  i86a) May    x,  1878 

Cabtutyels-yan-dbb-Lindsm,  Jules,  MJk.....ai5  Rue  de  la  Loi,  Brussels     .        ,  Dec.  11, 1895 

Chattyeau,  Prof.  Anguste,  M.D.,  IiL.D....10  Ayenue  Jules  Janin,  Passy,  Paris    .  Deo.    6, 1893 
Danufblt,  Carl  Juhlin  B....ConBul-Genl.  of  Sweden  and  Norway,  24  Great 

Winohester  St,  E.C Feb.    x,  Z871 

De  Yootk,  Marquis... a  Hue  Fabert,  Paris June  21, 1899 

Flbxschmann,  Prof.  Wm.... Director  of  the  Agrioulfcural  Institute  of  the  Boyal 

University  of  Eonigsberg Deo.  12, 1894 

Flbkino,  Greorge,  LL.D.,  C3.... Higher  Leigh,  Combe  Martin,  North  Devon      .  Mar.  13, 1878 
FoBTSB,  Prof.  Sir  Michael,  E.C.B.,  MP.,  Sec.  B.S....Niiie  Wells,  Great  Shelford, 

Cambridge Feb.   3,  1897 

OoLBBBT,  Sir  J.  Henry,  Ph.D.,  D.So.,  F.K.S....Harpenden,  St.  Albans  .        .        .  July   4, 1883 

HoHBifBBUCK,  Baron  Arthur  von... I  Niebelungengasse  8,  Vienna  ....  Nov.    5, 1890 

liiVBiNO,  Prof.  G.  D.,  MA.,  F.B.S....Cambridge Mar.    7, 1894 

Masbckeb,  Prof.  Dr.  M....Ver8uchs-Station,  HaUe,  Germany        ....  Nov.   2, 1892 

NoBBE,  Dr.  J.  C.  F.... Director  of  the  Experimental  Station,  Tharand,  Saxony     .  May    6, 1896 

NoCABD,  Prof.  Edmond...£cole  V^t^rinaire,  Alfort,  France Dec.  11, 1895 

Passt,  Louis... 46  Bue  de  Clichy,  Paris  .        .        .        .' June  23, 1891 

Pboskowbtz,  Emanuel  Bitter  von,  Senr....Ewas8itz,  Moravia       ....  Nov.    5, 1890 

Sakdebsok,  Dr.  J.  Burden,  F.B.S.... Oxford May    x,  X878 

gcHEBBATorv,  Priuoo  Alexander. ..President  of  the  Imperial  Agricultural  Society 

of  Moscow,  Russia Nov.    3, 1897 

ScBUBTFBN,  Count...Sohlieffenburg,  bei  Lalendorf,  Mecklenburg,  Germany       .  Dee.  12,  1883 

81CKE8Z  VAN  BE  CiA>E8E,  Dr.  C.  J....Heerengracht  17,  The  Hague,  Holland  .        .  Deo.   9,  X891 
SzxoHBS,  Prof.  J.  Beart...St.  John's  Villa,  Ryde,  Isle  of  Wight  (Ordinary 

Member,  July  25, 1838) April  3, 1849 

Thxbl,  Dr.  H... .Privy  Councillor,  and  Director  of  the  Department  of  Agricul- 
ture, 17  Lutherstrasse,  Berlin Aug.   x,  1883 

ImsEJUKB,  Engine... Anoien  Direoteur  de  I'Agrionltnre,  17  Rue  du  Cirque,  Paris  Aug,    x,  188 


STJMMAET  OP  MEMBERS  ON  THE  REGISTER, 
March  31,  1900. 

9  Fonndatioii  Lift  OoT«mon  (Members  elected  before  the  giantiiig  of  the  Charter 
on  March  26, 1840). 
74  Oovenors  paying  an  annual  subscription  of  52. 
102  Life  Oovemors  who  have  compounded  for  their  annual  enbsoriptionB. 
6,871  Kembers  paying  an  annual  subscription  of  11. 
S,685  Life  Members  who  have  compounded  for  their  annual  snbeoriptionB. 
122  Life  Members  by  Xzaminatiim. 
24  Honorary  Members. 


10,727  Total  anaiber  of  Ooreraon  and  Kembors  at  Xarob  SI,  1900. 
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REPORT   OF  THE   AUDITORS 

ON  THEIR  EXAMINATION  OP  THE  SOCIETTS  ACCOUNTS 
FOR  THE   YEAR   1890. 

Ix  ricw  of  the  fjict  that  during  the  year  1899  the  Society  incurred  a  vcrj-  considerable  loss  from 
the  ho'dingof  its  Country  Meetinp,  which  has  ha<i  to  be  met  out  of  iig  InTC:ited  Funds,  wc  hare, 
AS  reqncitted  by  the  Council,  made  a  special  examination  of  the  Society's  financial  position,  and 
beg  to  report  as  follows  :— 

1.  The  Society'.^  Incsl^fl  Funds  have  been  diminished  during  the  year  by  1,000/.  Conrals  and 
8,400/.  Hareiv'ood  House  Debenture  Stock,  which  it  has  been  nece;»sary  to  rc:»!i«c  to  meet  the 
losses  on  the  Moid-itone  Meeting  and  other  expenditure.  The  ra'uc  in  the  Society**  books  of 
the  fixtures,  fittinirH,  and  furniture  at  the  offices,  the  machinery.  Country  Meeting  plant,  and 
thei>ot  cu'.ture  station,  li:i'  been  written  down  during  the  year  at  the  customary  rates  for  depre- 
ciation recommended  by  the  Auditors  on  March  20,  1895  ( Journa',  Vol.  VI.  page  xii)  ;  and  the 
total  value  of  the  ;»oeiet^''3  Assets  was  tU'Tcfore  reduced  from  45,807/.  4a  6<i.  ou  December  31, 
1898,  to  37,418/.  15j.  7</.  on  Dc  ember  31,  1899--a  decrease  of  8,388/.  Ss.  lid. 

2.  Since  1890  these  Assets  have  appeared  on  the  debit  side  of  the  Balance  Sheet  under  two 
items,  the  first  representing  the  lirfcrpi'  Futul^  and  the  second  (being  the  l»laiicc  after 
deducting  the  Reserve  Fund  from  the  total  assets)  representing  tvhat  may  be  called  tne  free 
Capital  of  the  Society.  To  expbiin  clearly  these  two  items  it  will  be  necessary  to  go  book  to 
the  Special  Ileport  which  the  Auditors  of  that  timn  presented  on  March  2, 1891,  and  which  is 
printed  on  pages  xii  and  xiii  of  Vol.  II.  of  the  present  Scries  of  the  Journal. 

8.  At  tlmt  time  there  was  a  question  as  to  **the  manner  in  which  the  Life  Compositions 
received  from  members  in  future  are  to  l>e  treated  in  tlio  Society's  arcounts,  and  as  to  the 
contributions  to  the  revenue  of  each  future  j'ear  which  should  be  made  in  respect  of  the  Life 
Compositions  received  in  the  past."  It  was  shown  by  tlie  calculations  of  the  then  Auditors  that 
the  amount  of  the  Society's  funded  capital  of  29,033/.  9«.  Ad.  on  December  31. 1889, "  was  littli^more 
than  Bufllcient  to  meet  the  future  co<t  of  providing  its  Life  Members  with  the  privileges  which 
by  its  acceptance  of  their  Life  Ctvnpofitions  it  has  contracted  to  give  them."  The  final  con- 
clusion of  the  Auilitor?  was  that  "  the  simplest,  t»est,  and  fjiirest  methotl  will  be  to  credit  a'l  Life 
Compositions  received  in  ami  uft^r  1890  to  the  Reserve  Fund,  and  to  debit  that  Fund  each 
j'ear  with  the  cost  of  providing  the  Life  Members  then  on  the  books  with  their  privileges." 

4.  The  original  amount  of  thi*  '*  Rextrte  Fund*'  was  the  29,083/.  9*.  4d.  invested  capital 
standing  in  the  Balance  Sheet  on  Decemljer  31, 1889  ;  and  each  year  since,  there  has  been  added  to 
it  the  amount  of  Life  Compositions  received  during  the  j'eftr,and  subtracted  from  it  a  sum  (fn^m 
1A90-4  of  14*.  per  head,  and  from  1895-9  of  l6.t.  per  hea<l)  to  represent  the  contribution  doe 
from  each  Life  Mcmlx!r  to  the  ordinary  income  of  tUe  year. 

6.  With  the  annual  additions  and  subtractions  made  in  accordance  with  the  recommendottons 
of  1891,  the'lleserve  Fund  stood,  at  the  date  of  the  last  balance-sheet  (Deoemb^  31.  1898),  at 
22,248/.  7*.  4</.,  whereas  the  investcrl  capital  of  the  Society  stood  in  the  books  at  30.212/.  8*.  6./. 
Thus,  whilst  the  obligations  of  the  Society  in  respect  of  its  life  members  had  during  the 
intervening  nine  years  considerably  decreastxl,  the  amounts  of  invested  capital  hod  nevertbelets 
remained  at  practically  the  same  figure  as  in  1889.  To  the  extent,  therefore,  of  the  sorplot  of 
the  invested  capital  over  the  Reserve  Fund,  the  Society  might  be  held  to  have  occamalatAl 
some  8,000/. "  Capital "  beyond  the  amount  ear-marked  for  t4ie  Life  Members  in  the  Reaenre 
Fund.  The  losses  from  the  Show  of  1899  have  swept  most  of  this  surplus  avfay,  and  the 
29,822/.  13«.  7d.  invested  capital  which  the  Society  now  possesses  is  only  2,036/.  lli.  Od.  marc  than 
the  Reserve  Fund  as  it  now  stands  (20,786/.  2».  id.). 

6.  It  was  recognised  in  the  Auditors*  report  of  1891  that  tlie  basis  on  which  the  calculation 
waa  made  of  the  '■'■  prospective  cUiimx  of  We  member*  "  would  need  re-investigatiou  at  periodical 
intervals,  and  this  was  done  by  the  Auditors  in  1895  (see  Journal,  Vol.  VI.  pages  xii  und  xili). 
and  has  now  been  again  done  by  us  after  a  second  quinquennial  interval.  The  experience  of  the 
Bcven  years  preceding  1891  had  been  that  the  average  period  during  which  a  Life  Member 
remained  on  the  Registers  after  his  election  was  twenty-nix  years. 

The  further  exiwrience  of  1891-4  confirmed  this,  and  the  experience  of  1895-9  lias  still 
further  confirme<I  it.  The  421  Life  Members  struck  off  the  books  during  the  lost  five  years  had 
been  ou  the  Registers  for  an  aggregate  of  11,417  years,  which  is  very  nearly  c<iual  to  tH*enty- 
seven  years  per  Life  Member.  In  all  these  calculations,  however,  no  allowance  has  been  made  for 
broken  periods  :  and  as  the  Life  Memlx-rs  are  struck  off  the  Registers  as  soon  as  their  deaths  ore 
recorded,  and  th«»ir  privileges  are  not  always  exercised  therefore  for  a  full  your,  it  will  be 
sufficient  for  all  praotiral  purposes  to  take  twenty-six  3 ears  as  the  normal  period  of  average 
du  nit  ion  of  Life  Membership. 

7.  As  shown  in  the  tabic  in  the  Auditors'  Report  of  1891,  there  were  on  the  books  at  the  end 
of  1889,  3,825  Life  Members  who  in  the  aggregate  had  exercised  their  privileges  for  54,971  years, 
or  14i  years  on  the  average.  These  3.825  Life  Members  of  1838-1889  were  reduced  at  the  end  of 
1894  to  8,528  members,  who  had  exercised  their  privileges  for  65,143  years,  or  16|  years  on  th* 
average.  At  the  end  of  1899  their  number  hod  been  still  furiher  reduced  to  3,SK)7,  who  hod 
exercised  their  privileges  for  72,067  years,  or  2H  years  on  the  average,  The  details  arc  shown 
IR  Wm  fQllowing  Table  :- 
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Report  of  the  Audxiors, 


ziu 


Tear  of 

No.  on  Books  on 

Jan.l 

Year  of 

Election 

No.  0 

1890 

a  Books  on  Jan.  1 

Election 

1890 

1895 

1900 

1895 

1900 

1838-40 

35 

24 

16 

1         1866 

26 

21 

21 

1841 

15 

10 

4 

1867 

80 

26 

25 

1843 

21 

10 

7 

1           1S68 

46 

48 

45 

1843 

10 

5 

8 

1           1869 

96 

90 

74 

1844 

7 

5 

8 

1          1870 

82 

79 

62 

1845 

22 

12 

t 

1          1871 

81 

72 

76 

1816 

19 

13 

7 

187-J 

87 

89 

73 

1847 

12 

5 

4 

1873 

102 

98 

87 

1848 

14 

10 

8 

1«74 

86 

79 

75 

1849 

17 

in 

7 

1875 

148 

130 

126 

185() 

17 

13 

10 

1876 

92 

88 

87 

1861 

23 

14 

6 

1877 

93 

88 

88 

1852 

13 

11 

6 

1878 

113 

106 

103 

1863 

27 

20 

12 

1879 

263 

250 

233 

1854 

29 

20 

15 

1880 

137 

119 

107 

1855 

21 

13 

13 

1881 

96 

94 

83 

1856 

43 

32 

24 

1882 

144 

133 

121 

1857 

29 

24 

19 

1883 

210 

194 

180 

1858 

29 

21 

20 

1881 

217 

213 

198 

1859 

SO 

24 

19 

1885 

136 

126 

111 

1860 

19 

16 

14 

1886 

101 

97 

89 

1861 

41 

37 

33 

1          1887 

90 

94 

97 

1862 

92 

71 

65 

1888 

114 

119 

115 

1?63 

71 

61 

.      57 

1889 

506 

516 

493 

1864 

b'2 

48 

39 

18C5 

33 

30 

2»    • 

Total  No. ) 
on  Books  ) 

3,825 

3,528 

3,207 

8.  But  these  Ll'e  Members  of  the  period  before  1890  have  since  been  recruited  by  other  Life 
Members  whose  compositions,  at  the  more  adequate  mte  of  157.  each,  hare  been  credited  to  the 
Reserve  Fund,  which  has  to  this  extent  been  augmented.  At  the  end  of  1894  there  were  352 
such  new  Life  Members,  and  at  the  end  of  1899,  582  new  Life  Members  {i^.  338  +  344),  as  shown 
in  the  following  Table  :— 


Year  of  Election 

1890  .       .       . 

1891  . 
1893 

1893  .        .       . 

1894  . 


No.  on  Books  on  Jan.  1    ;| 

1890    1    1895 

1900    1 

__ 

81 

75     1 

~ 

72 

66     , 

_ 

76 

73    1 

_ 

64 

65     , 

— 

59 

59 

~ 

353 

888 

No.  on  Books  on  Jan.  1 


Year  of  Election 


Total  of  Life  Members  on  Books 


9.  The  whole  body  bf  Life  Membeni  for  whose  prospective  claims  the  Society  is  bonnd  to 
make  provision,  at  present  number  3,789.  They  have  been  on  the  books  a  total  of  75,539  years, 
f  >r  an  aversge  of  30  years  per  member,  so  that  if  26  years  be  taken  as  the  avcrngre  duration  of 
Life  Membership  after  election,  the  Society  has  to  make  provibiou  for  the  cost  of  proridinK 
fach  of  these  8,789  members  for  6  years  longer,  or  adding  (as  in  tho  previous  calculations  of  1891 
and  1895)  a  year,  to  compensate  for  tho  unusually  large  number  of  Life  Members  elected  in 
1889,  for  7  years  longer. 

10.  Tlie  annual  cost  of  providing  each  of  the  members  of  the  Society  with  his  privileges 
(excluding  all  contingencies  and  the  shows),  has  been  taken  for  the  last  five  years  at  15«.  per 
member  (Journal,  Vol.  YI.  pojre  xiii).  Latterly,  the  cost  has  exceeded  this  sum ;  but  as  a 
contribution  of  15j.  per  Life  Member  has  been  found  in  practice  to  balance  the  ordinary  income 
and  expenditure,  it  may  be  regarded  as  &ufBoient  for  a  further  five  years  to  debit  the  Retierve  ii^ind, 
and  to  credit  the  income  of  tho  year,  with  this  amount.  To  provide  3,789  Life  Members  with 
privileges  for  8«ven  years  longer,  at  15«.  per  member  per  year,  will  cost  the  Society 
19,895/.  111.,  equal  (allowing  interest  at  7}  per  cent,  to  be  received  during  the  next  seven  years) 
to  a  present  value  of  18,043/.  74.  8d. 

11.  The  existing  Reserve  Fund  of  20,7861.  S«.  Id,  would  appear,  therefore,  to  be  adequate  to 
meet  the  prospective  claims  of  Life  Members,  but  not  much  more  than  adequate  if  the  proportion 
is  appreciably  modified  of  Life  Members  whose  annual  oontributions  to  income  are  paia  out  of 
the  Reserve  Fund,  and  of  the  other  members  who  pay  a  subscription  of  \l.  every  year. 

A    H   JOHVSON         ^ 

HENRY  GRIN  LING  \  Auditor*  on  behalf  o/ tht  Societw, 

JONAS  M.  WEBB      J 


13  Haxovkr  9<juAllE,  W.,  March  19,  lOCO. 
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Dr. 


BOTAL  AGEICULTUBAl 
BaLiAKCB  Seed; 


GorrMpond- 

Ingflgores 

lor  1898 

a3i47o 
39a 
45B 
845 

«i9«7  { 
10,948 
•5,102  { 


M 
850 

•S.958 
363 

69 
331 

113 

1,568  I 


*4Si8o7 


To  BBaSBYB  FUm)  at  December  81, 18»8 SS^4S  7  4 

Interest  on  OonBolB S93  8  4 

„        n  Harewood  Honae  Debenture  Stock 4M  11  11 

life  Gompoittlons  raod-fed  during  1899 7S0  0  0 

n,e77  7  7 

Less :  Oontribatlon  to  BeTenne  (at  ISj.)  from  8,805  lif^  ICembera 

on  Books  on  Jannary  1, 1889  +  80  Oompoonden  daring  1899  S,891  •  0 


«    I.  « 


s^rm  ! 


To  OAPITAL  as  per  last  Acoomit,  represented  by  Secnritie^ 

Books,  Fnmitare,  Machinery,  OonntzyMeetlngFlantiOaeh,  Ac    UJUB  17    S 

«    «.   d. 

Add :  Balance  to  credit  of  Ordinary  Income  and 

Bzpenditnre  Aoooont,  as  per  Statement  (A)   •    .    171  IS    6 
Add:  Net  Profit  on  Sale  of  Securities 79  18    1 

— — -      «i  11  r 

80,810    8    9 

Less :  Depreciation  written  off-- 

Fixtures S43  11  9 

Furniture 147  11  0 

Haohinery 61  17  3 

Oountry  Meeting  Plant S80    7  9 

Buildings  for  "  Pot  Experiments  "  at  Woburn  .  113    6  3 

795  13  10 
Balance  to  Debit  of  Maidstone  Show  Account, 

as  per  Stotement  (^) 6,38S    1  11 

7,177  15    9 


i<,iai3  t 


ilfote^r\\e  Society's  Invested  Assets,  AS  stated  ifl 
this  Balance  Sheet,  are  those  held  bv  it  for  the 
benefit  of  its  general  Funda.  In  addition,  it  holds 
in  its  corporate  name  8,I26<.  8«.  Sd.  Consols,  repre- 
senting A  Legacy  of  9,0001.  recdred  in  1896  under 
the  wiU  of  the  late  Mr.  E.  H.  HlUs.  The  income 
arising  therefrom  Is,  under  the  will,  to  be  applied 
in  the  investigation  of  the  value  and  uses  of  the 
rarer  forms  of  ash  in  the  cultivation  of  crops ;  and 
the  Trust  will  be  administered  under  the  Charit- 
able Trusts  Acts.] 


£S74L«1I  • 


EBNEST  CLABKE,  Aerelaif. 
WELTON,  JONES  *  CO. 


Digiti 


zed  by  Google 


ycrsn  of  England. 

81,  1899. 


*45.8o7 


1,047    9    0 


lUemorandum.—The  above  Assets  are  exolnslre  of  the  value  of  the 
stock  of  Journals,  Pamphlets,  and  Diograms :  and  also  of  31  St., 
the  amuuut  recoverable  in  respect  of  arrears  of  Subsoriptlona 
to  December  81»  1890.] 


XV 


Or. 


By  10,0001.  CONSOLS  at  cost  (AvexBge  cost  ML  ISi.  Bid.) .... 

Value  on  December  81, 1899,  at  99^=9,9251. 
[Of  this  10,0001.  Stock,  1082.  ia  held  against 
Special  Prises.1 
By  18,1002.  HAREWOOD   HOUSB  DEBENTT7BE  STOCK  at 

Average  cost  to  Society  (1001. 6«.  lOd.) 

By  FIXTUBES  at  Harewood  Hoase—  £     «.    d. 

Value  at  December  81, 1898 8,234  IS    S 

Less :  Depreciation  at  7i  per  cent. 348  II    9 

2,992    0    8 

By  PTJIINITUBB— 

Valoe  at  December  81, 1898 3,122    8    7 

Less :  Depredation  at  7}  and  8  per  cent.  ....      147  11    0 

2,974  17    7 
Added  daring  1899 9  11    9 

2,984    9    4 

ByPXCTUBBS  (8001.)  and  BOOKS  (1,0001.)   ....  1,500    0    0 

By  ICAOHINSBY— 

Valne  at  December  81, 1898 618  11    8 

Less :  Depredation  at  10  per  cent. 61  17    2 

656  14    1 

By  OOUNTJIT  MBETINQ  PLANT— 

Value  at  December  81, 1898 4,607  14    0 

Less :  Depreciation  at  6  per  cent 230    7    9 

4,877    6    3 

Added  during  1899 876    2    0 

4,763    8    8 

By  Cost  of  WATER  PIPES  (leas  depreciation) .    .    .  548    4    8 

By  Cent  of  Erection  of  BTHLDINGS  for  "POT 

BXFBRIMBNTS'*  at  Wobum 1,118    6    2 

Lees  :  Depreciation 118    6    2 

— 1,000    0    0 

By  Sundry  DEBTORS 596  14    1 

By  Expenditure  on  Acoount  of  1900  and  1901    ...  25  19    6 
By  CASH  IN  HAND,  December  81, 1899- 

Secretary,  Consulting  (demist,  and  Superintendent  118  15    7 

Cash  at  Bankers 577    5    6 

1,813  14    8 

Leas :  Sundry  CREDITORS 544    1  10 

Leas :  Subecrlptlona  recdved  in  1899,  but  bdonglng 

to  1900,  and  carried  forward 71    0    0 

Leaa:    Net    Becdpta  in    connection    with    York 

Meeting,  1900 432    7    2 


£      8.  d, 
9,677  16    8 


13,144  17    4 


14,829  16    4 


266    6    8 


£37,418  15    7 


Examined,  audited,  and  found  correct,  this  19th  day  of  March,  1900. 


A.  H.  JOHNSON       ) 

HKXRY  C.RINLING  [  AudUort  an  Itehalf  fif  the , Society 

J  UNAS  M.  WEBB    } 
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(A)  STATEMENT  OJ'  Otd)l^Altt  TSKM 


Ctorrespond- 

ing  flfforeB 

for  1898 


Sfncome. 


£  I.  <.  I  <. 


3M   0  0 


j  Annual  SudscRiPTioMS:^ 
391         Owemort :  BabflcrlptioDB  for  1890    ...    * • 

1x0    i        jr«maer«:B«J«lyedliil898,l«itbeloiiglngtol899 S7  •  « 


6,846 


64 

63 


SalMcrlptloiui  lor  1899 6^9012  0 

SntMoriptioiiB  for  preriotu  jars WOO 


7^9 


•1917  { 


«R»,59«" 


Life  Oom positions  ^ 

Oontributloa       to 
8,8S6  Lif^ 


Berenne       (See 
«kl8«.cacU    •   • 


Balanoe      Sheet}-* 


tmi* 


«^*' 


ERNBST  GLABEB^Acr 


ND  EXPENDITUEE  FOB  THE  YEAE  1899. 


XVll 


ir  lew 

302 
II 

06 

393 

iry 

x6 

_4o 

5.&M 


x.33» 

173 

877 

690 

74 

33 

3« 

xo6 

3.a65 
353 
416 
43 
xci 

891 


^xpenftiiure. 


General  Admjnistration» 

Proportion  of  Salariee  of  Official  Stall  (Including  Temporary 

Asaiseanoe) 

Pensions  to  Offloials 

Prof essional  Charges 

Grant  to  Mansion  Honse  Association  on  Railway  and  Canal  Traffic 

House  Bent,  Taxes,  Insurance,  and  Uooae  Expenses 

Binding  and  Purchase  of  Books 

Printing  and  Stationery 

Postage  and  Telegrams 

Carriage  of  Parcels,  and  Cabs 

AdTertising  and  Miscellaneous  Office  Expenses 


Journal  of  Society  and  other  Publicatjons  .— 

Printers*  Bills  for  the  four  numbers  of  1899 

Wood  BngraTings  and  Illustrations 

Bdltor  and  Literary  Contributions 

Postage,  Packing,  and  Delivery 

MisoeUaneous  Journal  Printing 

Miscellaneous  Journal  Expenses 

Ooetof  Printing  Pamphlets 

Text  Book,  "ElemantB  of  Agriculture*' 


£     i,  d.      £    i,  d. 

2,441  12  6 

340    0  0 

72  19  6 

10  10  0 

1,780  10  8 

21  18  2 

322    8  9 

119    6  8 

12  12  5 

54  14  9 

6,176  12    6 


1,281  14 

7 

134  17 

9 

802  19 

0 

642  8 

8 

40  12 

0 

21  11 

Z 

20  0 

C 

10  10 

0 

:  Beoelved  from  Sales  of  Journal £166    8    0 

Advertisements  in  Journal 402    9  10 

Bales  of  Pamphlets  and  Diagrams      ....  4711 

Bales  of  Text  Book  on  Agriculture    ....  80    1    6 


S,95i    8    3 


693    0    5 


Printing  List  of  Members 


2,258    7  10 
112  14    U 


Laboratory  :- 

z.zoo    I       Salaries,  Wages,  &0 1,100    0    0 

6o  Printing,  and  Sundry  Expenses 30  11    6 


i,i6o 

545 

350 
soo 

500 


'ltd 


a3 
75 
199 
7 
28 
»5 

a67 
_     6 

26  x' 

8x 
64 


336 
z8 


»f33S 

5 


Less  :  Fees  received  from  Members  for  Analyses 


1,139  11 
488    4 


Other  Scientific  DEPARTMENTS:- 

Consulting  Botanist's  Salary 250 

Zoologist's  Salary SOO 

Grant  to  Roval  Veterinary  College 600 

Ditto    Tuberculosis  inquiry 200 

Medalfl  for  Proficiency  in  Cattle  Pathology 

Printing 

Bxpensee  of  Grass  Experiments 


Examination  in  the  Science  and  Practice  of  Agriculture 


Medals 

Five  Life  Memberships  at  15{.  each  . 

Foes  to  Examiners 

Advertising  Examination   .    .    .    . 

Printing.  &o 

Hire  of  Uall  for  Examination     .    . 


Less  :  Deposits  forfeit«fl 

Examination  in  the  Science  and  Practice  of  Dairying: 

Hire  of  Premises  and  Appliances  for  Examiuation 

Fees  to  Examiners 

Hotel  and  Travelling  Expenses 

Printing 

Advertising  Examination 


fRE:- 

25  10 

0 

76 

0 

0 

131 

5 

0 

7  12 

0 

41  14  10 

15 

0 

0 

206 

1  10 

17 

0 

0 

43  15    0 

44  13    3 

20  17  7 
2  15  10 
10  10    6 


Less :  DepoBits  forfeited 


122  12 

4    0 


Total|hepen4ituro  ....... 

BUlsiioe  casTied  to  Balance  Sheet 


G51    7    0 


0 

0 

0 

0 

2  14    0 

29    2  11 

40  14    4 


1,222  11     3 


273    1  10 


318  12    3 


9,819    6    6 
171  13    6 

£9,$I91    0    0 


SxB]BinU,ati^tiBd,  and  fotuidconl^  ibis  1^^  ".•  • 

A.&rfotorfo'N  ^  )    ,  .         ...    ^^5le 

HENRY  on^^OyAlUUarumMaVt^OeAd^. 


XVIU 


(B)  STATEBfENT  OF  BECEEPT3  AND  EZFiB> 


Correspond- 
ing figures 
for  1898 

«a,64S 


5i935 

957 

80 

6,27a 


871 
xx8 
62 

XX 

347 
X03 
66 

X 

X.941 


=4 

4 

X70 

4 

5 

207 


X06 
19 
4a 

16 

7 
295 
3t8 

.«{ 

630 
3^ 

»7 
735 


59 


136 
£W.353 


Receipts. 


Subscription  i- 

Krom  Haidftone  LoqaI  OommitfeM 


«  «.  4. 


Fees  for  Entry  of  iMPLEMENTSt- 

Implenunt  Hxhlbttors*  Payments  Ua  Hhnddlng 4;f70  11    0 

Non-Members*  FMs  for  Bntry  of  Im|»lflments 183    0    0 

Fees  for  Entry  of  "Kew  Implements'* UOO 


Fees  for  Entry  of  Live  Stock  :- 

By  Members  >-M36  Entries  ®  lOs 

91  Post  Entries  @  1S<.  .... 

57  Late     „       @  IL 

40  Snbstitated  Entries  ®  S<.    . 

By  Non-Members  ^18S  Entries  ®1Z. 

17  Post  Entries  ®  80«.     .    . 

12  Late     „     ®8I..    .    .    . 

4  Substifcated  Entries  @  lOi. 

fees  for  Horse  Boxes  and  Stalls 


766    0 

es   i 

57  0 
10  0 
189  0 
»  IB 
84  0 
S    0 

m  10 


Fees  for  Entry  of  Poultry  :- 

By  Members  :—14U  Entries  ®i«.6<i..    .    .    , 

10  Post  Entries  @  Si.  .    .    . 

By  BTon-members :— 457  Entries  ®  fti.  .    .    . 

16  Post  Entries  ($  lOt. 

34  Entries  of  Table  Poultry  ...... 


17  10  0 

9  10  fl 

114    5  0 

8    0  0 

S    0  0 


Other  Entry  Fees.— 

Fees  for  Entry  of  Prodnoe 

Fees  for  Entries  In  Hono-shoelng  Competition • 


Catalogue  t- 

Eztra  Lines  for  partionlars  of  Implement  Exhibits  . 

WoodoutB  of  New  Implements 

AdvertisementB  in  Oatalogna 


Sales  of  Implement  Seotion  of  Catalogues  (inclnding  bound 
copies) 

Sales  of  Combined  Catalogue 

„  n  n        (bound  oopies)  ® !«.  6<r.     .    .    . 

Catalognea  sold  after  Show,  Ao 


Less  Commission  on  Sales  In  Showyard 


S6  7  6 

9  IV  0 
1»5  0  9 


3S14  0 

SOS  14  u 

83  10  0 

10  IC  C 

370  IC  € 

43  6  0 


Miscellaneous  Receipts - 

Fines  for  Non-Exhibition  of  Live  Stock,  Ac. 


4i 

I  •! 


4»in « 


1^  it 


14S  I  9 


11  U  I 


sssn  a 


Carried  forward  . 
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rrUEE  AT  THE  MAIDSTONE  MEETING,  1899. 


XIX 


rrespond- 
g  fiffores 
'or  1898 

*7»9So 

X23 

64 

44 

1.664 

833 

4« 

44 

6 

3»330 

5«> 


»73| 

551  { 

X5i3»3 
4t36o 

1.687 


§xpenbUuxe. 

Cost  of  Erection  of  Showyard  :- 

Timber  •.•,,•,,,,,,,,,, 

IronmoDgery 

P«Unt«,0aOlaMiLeiid,&o. ..'.'.!' 

Brloka,  Ltme,  Oement,  and  Ooal 

OanvM,  Booflng  Cloth,  Pelt,  Baize,  4c.    . 

Baflway  Ohargee,  814/.  lOi.  7d. ;  Hone  Hire,  1581. 3i.  W.  .    .    . 

Instuanoe 

Statloneiy,  Portage,  and  TelegraxM .   .'    . 

Hire  of  Purnlture,  4a , 

Wages 

Snperlntendent  and  Oonsolting  Surveyor :  Salaries  and  Bxpenies 
CJosT  o»  Watkr  Pipdto  : 
Proportion  of  original  cost  of  Water  Pipes,  4o.  (865/.  16*.  8d.), 

debited  to  Maidstone  Meeting 

Ooetof  Labour  and  Saperintendenoe  in  laying  down  and  taking 
I  nppipes 


£     t.  d, 

6,077  S  4 
108  8  7 
68    2  11 


£     «.     (f 


47  14  0 

1,893  10  9 

967  14  1 

45  11  8 

67    5  6 

3    8  0 

8,261  18  9 

664  16  6 


5^7 

"9.376 

17 

70a  •[  I 

I 


Sale  of  Materials £S,6»i  is   6 

Work  for  Xzhibitors  and  Ponreyors 1,489   4    5 


164 


5«7| 

5 

7x 
55 

725 

5a 
8 

57 
1.491 


836 


Expenses  at  Head  Office  in  London  :- 

Expenses  of  Inspection  Oommittee 

Assistant   Director's  Salary  and  Proportion  of  Salaries  of 

Ordinary  Clerical  Staff  debited  to  Show  Account 

Assistant  Director's  Jonm0y8  to  Maidstone  and  Expenses   .    . 
Extra  Clerical  Assistance 

Printing  .— 

Printing  of  Prise  Sheets,  Certificates,  Admission  Orders,  Parch- 
ment Numbers,  Ciroolan  to  Exhibitors,  Prise  Cards,  Mem- 
bers* Tickets,  and  Miscellaneous  

Secretary's  Local  Printing 

Programmes  for  Members 

Plans  of  Showyard 

Printing  of  Catalogues 

Binding  of  Catalogues 

Carriage  of  Catalogues  to  Showyard 

Printing  Awards 


Advertisinq.  Bill  Posting  and  Placarding  :- 

Advertising  Show,  Closing  of  Entries,  4o.,  in  Newspapers  .    . 

i  Postage.  Carriage,  &c.:- 

I       General  Postage,  dbc,  88/.  lU.  6<f.;    Postage  of  Tickets  to 


138  10    7 

314  13  10 
13,047  16    6 

6,140  ;7  11 

45    9    1 

1,071  0  0 
12  12  11 
74    4    9 


7,906  18    7 


1,203    6    9 


'^i,  Members,  86/.  15*.  5rf. 

! 

5^,3,   '  Amount  of  Prizes  Awarded  (fo'  detaUs  see  page  xx)    .   . 
j  Cost  of  Forage  for  Live  Stock :- 

,  I       Hay,153/.16*. 3<f. ;  Straw,  343/.  1*.  4a.  ;Green  Food,  15S/.  lOij.  0<f. ; 
.    ^13;  MlBceUaneous  Ex|yenb€!6, 20/.  1«.  6<f. 


^^in  I 


Panfed  forward   .    . 


448  14 

2 

19    0 
49  18  10 
37    6    6 
524  14    4 
87    3    6 
14    6  10 
61    1    2 

1,174  13 

4 

708  IS 

5 

125 

9  11 

4,791 

9 

0 

674 

9 

1 

Eio,586 

0 

1 

r 

hi 

^ A 
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XX 


(B)  Statement  of  Rbceeftb  la 


Corraapond- 1 
iogflgurMtor  I 


Receipts  {contd.) 


271 

52 


613 
1,312 

2,446 
687 
86 
157 

8,12a 

J9 
S13 

349 
118 
24 


51 

4 


Bronglit  fonnurd . 


S    •.  <. 


Amounts  received  from  Refrefihment  Oontracton 

Fremiom  for  Qoak  Boom,  dK! 

Admissions  to  Showyard:- 

Saturday,  June  17,  @  9<.  6d. S3    S  S 

Monday,  June  19,  @  6«. 26:2  15  0 

Tuesday,  June  20,  ®  S«.  6d. * 1,117  II  0 

Wednesday,  June  81,  @  8<.  $c2.    .    .• 1,084    1  a 

Thursday,  June  8S,  @  1«. 1,638  19  10 

Friday,  June  8S,  ^  Li 6S9    ft  S 

Day  Tickets '.    .  S9i    3  9 

Tickets ,    , ,  » 13  « 


1 


MBUU 


Entrances  TO  Horse  Rinq:- 

Monday,  June  19 

Tuesday,  June  30 

Wednesday,  June  21     .... 

Thursday,  June  32 

Friday,  June  23 


34  11 
314  11 

101    4 

113    9 

31  II 


I  Dairy  :- 

{        Beoeipts  at  Stand  at  Dairy . 


Sales  of  Produce  at  Dairy  .    .    . 
BeodptB  at  Stand  at  Poultry  Shed 


10    7    I 

M     9    9 

8    8    3 


4»  i  a 


;s  «n 


3.976 

11603 

349 

167 

40 


3a 

5 
40 

6|372 

I1I45 
96 


S.131 


1,568 
J^a3ii65 


Pbizbb  Awabdxd:— 

£     s. 

Horses,  1,673<. ;  Cattle,  1,746J 3,418    0 

Sheep,  1,885<.  10<. ;  Pigs,  BUI 1,730  10 

344  15 

184    0 

40    0 

210    0 

13    0 

83    0 

100    0 

«    4 

40    0 


Poultry 

Cheese,  90/. ;  Batter,  941 

Cider  and  Perry 

Hops 

Preserved  Fruits,  &o 

Horse-shoeing 

Implements 

Silver  Medals  for  New  Implements 
Contrlhntion  to  Bee  Department  . 


Lees:— 

Prises  given  by  Local  Oommltlee . 
M  H        YariOQS  Societies. 


Balance  to  Debit  of  Maidstone  Meeting 


6,016    8    0 


£1,110    0 
117    0 


1,327    0    0 
£4,791    8    0 


ERKESX  OLARKB,  AMJr^ltory: 
WELTOK,  JOKB  *  GO,  / 
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tPENDlTOHfi  AT  THE  Maidstone  MeeHNO,  1899  {GonUnued).  Xxi 


fltfoziMfor 

6x8,593 


§xpenbitnxe  {contd.) 


Bzonghtforwftrd. 


86a-< 


Judges*  Fees  and  Expenses  !~ 

Judges  of  Mlscellaneoas  Implements,  2BL  IGs,  8f/. ;  Ditto  for ) 
Lodgings,  12i ; 

Judges  of  Hop  Washers 

Judges  of  Cream  Separators 

Judges  of  Horses,  170/.  lis.  6rf. ;  Cattle,  187/.  bs.  6rf. ;  Sheep,. 
216/.  6*.  M. ;  Pigs,  49/.  7*.  Sd. ;  Poultry,  34/.  17«.  8d. ;  Butter,  f 
IB/.  3*.  id. :  Cheese,  16/.  11*. ;  Cider  and  Perry,  16/.  is.  8d. ;  - 
Hops,  16/. :  Horse-shoeing,  40/.  11«. ;  Ditto  for  Lodgings,  16/. : 
PreserTfid  Pmits,  9/.  18#.  6(1 ' 


3»     I 
34     I 


9m| 

ioo| 

X07I 

599 

160 

43» 
88 

»7« 
849 


177 
Boo 

1,098 


«5» 
16 
84 

368 1 

90 
50 
30 
la 

J  5 

565 

M3 


Badges  for  Judges  and  other  Oflflcials 
Rosettes 


Expenses  of  Administration  :~ 

Stemtrdt :— Housekeeping  BxpeiiMS,  135J.  4«.  9d, ;  Personal  and ) 

BaUway  Expenses,  89/.  18«.  8d. ;  House,  100/ f 

Auistattt    ateuard*  :— Honoraria,    88/. ;    Kallway   Expenses, ) 

33/.  16«.  4fir. ;  Lodgings,  63/ f 

Qfflcidl   Staff :— Houses,    36/.   16«. ;    Maintenance   of  Clerks, ) 

48/.  16«.  \d. :  Trarelling Expenses,  &c.,  13/.  11«.  1<2.  .    .    .    .  j* 
Fifianee  Office  ^-^uperintendent  of  Turnstiles,  20/.  7s. ;  Money  ) 

Takers,  68/.  I*.  M. ;  Bank  Clerks,  17/ ; 

Avards  Qfflee :— Clerks,  34/.  4«.  9d. ;  Award  Boys,  14/.  2s.  .    .    . 


il 


'.  Management: — 

Foreman  and  Assistant  Foremen 

Yardmen,  Grooms,  and  Foddermen 

Door  and  Gate  Keepers 

Oarriivge  Hire,  96/.  4«.;  Horse  Hire,  118/.  9«.9(/. 

VeUrinatTf  Department :— Veterinary  Inspectors,  126/.  12i.  Cd. ; ) 
Lodgings,  71.  lOs. ;  Field  for  Examination,  31. ;  Gratuities,  1/. )' 

Engineering  Department :— Consulting  Engineer  and  Assist* ) 
ants,  218/.  6«.  lid. ;  Carriage,  6/.  7s.  dd. ;  Repairs  and  Main-  [ 
tenance  of  Machinery,  46/.  ts. ;  Wages  to  Workmen,  2S/.  144. 8</. ) 

Folieey  iite.:~Metropolitan  Police,  601/.  lQs.id.;  Commissionaires,  [ 
86/.  2j; ; 

ZWrir:— Milk,78/.  Zs.  9d.;  Ice,  901. 2«.  6</.:  Dairy  StatT,  162/.  8«.  9d. 
Salt,  ISs. ;  UtenaUs,  87/.  4i.  9d. ;  Coal,  8/.  17«.  ed. ;  Carriage, 
17/.  12«.  84 

Expenses  of  Analysing  Milk  of  Dairy  GowB 

i^9«//r|r :— Penning,  Attendants  and  Food,  162. 14«. 6c/.;  Poultry) 
Demonstrations,  32/.  12«.  4i2.;  Purchase  of  Dead  Poultry,  8/.  2s.:  \ 
Carriage  of  Poultry  to  and  from  Showyard,  4/.  19«.  9d. ,    .    . ) 

Borse-shoeing  :>-Hire  of  Forges,  13/.  7s.  Sd. ;  Coal,  SI,  Tis.  6d. ; ) 
Ironmongery,  14s.  Id, ;  Wages  and  Gratuities,  6/.  lOi.  .    .    .  / 

General  Showyard  Expenses  :- 

Hire  of  Fumitnre,  Canvas,  ^.,  163/.  7s.  lOd. ;  Hire  of  Chairs, ) 
401.  l«.6d.;  Tan,  16/.  144. 4<l.:  Telegraph  Extension,  17/.  9i.  5d.;  1 
Newspapers,  1/.  4f.  7d.;  Ironmongery,  12/.  4«.  9d. ;  Tumbler  f 
Carta,  26/ ) 

Band 

St.  John  Ambnlanoe  Association 

Boyal  and  Official  Luncheons . 

GratuitieB  to  Bath  Chairmen 

MifloeUaneons  Payments :  Secretary,  'M.  Zs.  6d. ;  Superinten- ) 
dent,  42/.  34.  9</ i 


Expenses  of  Trials 


Total  Szpcnditore  • 


A    i.    d.        £      4.    rf. 

16,686    0    1 


40  IS    8 


2S  19 
44    0 


784  19    8 


f.92  16 

sa  11 

30  2 

3 

274  17 

0 

173  16 

4 

99  2 

2 

90  10 

6 

48  6 

2 

686  12 
847  11 

2 

8 

177  6 
383  14 
73  17 
218  IS 

3 
2 
6 
9 

138  2 

6 

286  13  10 

636  13 

4 

1,061  8 

g 

804  2 

6 

13  16 

8 

62  8 

7 

S2    4    8 


276    2    6 


112  0 
60  0 
87  19 
12  0 

46  7 

0 
0 
8 
0 

3 

-—    589  8  11 

i  17  4 

£21.182  18  11 

BumiiMd,  audited,  and  loond  oorrect,  this  2nd  day  of  December,  1899. 

JONAS^M?  WEBB. }  ^"''<'^'  ^^^  hehalfitfthe  Societp. 
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IaBLS  8H0WIK0  THS  NUMBBB  OF   GOYEBNOBS  ARO  MEMBERS 

IH  BACH  TrAB  FBOM  THS  ESTABUSHMENT  OF  THK  SOOIBTT. 


Year 
ending 

with 
Bhow  of 


1889 
1840 
1841 
1842 
1848 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1861 
1852 
1858 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 

1862 

1868 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1878 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1888 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1898 
1894 
1895 
1896 
1897 
1898 
1890 
1900 
rMar.) 


Pteddent  of  the  Teu 


QoTwuon 


Members 


8rd  Earl  Spencer     .... 
5th  Duke  of  Richmond    .    • 
Mr.  Philip  Pnaey    .... 
Mr.  Henry  Hanolej    .    .    . 
4th  Earl  of  Hardwicke     .    . 
8rd  Earl  Spencer     .... 
5th  Duke  of  Richmond    .    . 
l8t  Viscount  Portman     .    . 
6th  EariofEffmont     .    .    . 
2nd  Earl  of  Tarboroogh   .    . 
8rd  Earl  of  Chichester.    .    . 
4th  Marquis  of  Downshire  . 
5th  Duke  of  Richmond    .    . 
2nd  Earl  of  Dude   .... 
2nd  Lord  Ashburton   .    .    . 
Mr.  Philip  PuMY    .... 
Mr.  William  MUes,  M.P.    . 
1st  Viscount  Portman      .    . 
Viscount  Oasington.    .    .    . 
6th  Lord  Bemers     .... 
7th  Duke  of  Marlborough    . 
5th  Lord  Walaingham     .    . 
4th  Earl  of  Powis    .... 
I  H.R.H.  The  Prince  Consort 
( Ist  Viscount  Portman    .    . 
Viscount  Everaley  .... 
2nd  Lord  Feversham  .    .    . 
Sir  E.  C.  Kenison,  Bart.,  M.P. 
Ist  Lord  Tredegar  .... 
Mr.  H.  S.  Thompson   .    .    . 
6th  Duke  of  Richmond     .    . 
H.R.H.  Prince  of  Wales .    . 
7th  Duke  of  Devonshire  .    . 
6th  Lord  Vernon     .... 
Sir  W.  W.  Wynn,  Bart,  M.P, 
8rd  Earl  Cathcart   .... 
Mr.  Edward  Holland  .    .    . 
Viscount  Bridport  .... 
2nd  Lord  Chesnam  .    .    •    . 
Lord  Skelmersdale  .... 
Col.  Kingscote,  C.B.,  M.P.  . 
H.R.H.The  Prince  of  Wale8,K,G, 
9th  Duke  of  Bedford   .    . 
Mr.  WUUamWeUs     .    . 
Mr.  John  Dent  Dent   .    . 
6th  Duke  of  Richmond&Gordon 
Sir  Braiidreth  Gibbs   .    . 
Sir  M.  Lopes,  Bart.,  M.P. 
H.R,H.ThePrinceofWales,K.G. 
Lord  Esrerton  of  Tatton  .    . 
Sir  M.  W.  Ridlev,  Bart.,  M.P. 
Heb  Majesty  The  Queen 
Lord  Moreton     ..... 
2nd  Earl  of  Ravensworth 
Earl  of  Feversham  .... 
Duke  of  Westminster,  K.G. . 
8th  Duke  of  Devonshire,  K.G. 
Sir  J.  H.  Thorold,  Bart.  .    . 
Sir  Walter  Gilbey,  Bart.      . 
H.R.H.  The  Duke  of  Toik,  K.G. 
Earl  Spencer,  E.G. .    .    . 
Earl  of  Coventry    .    .    . 
I  H.R.H.  The  Prince  of  Wales, } 


Life    Annaal    Life    Annual  Haasmrj 


86 
91 
101 
94 
95 
94 
92 
91 
98 
89 
90 
91 
98 
90 


85 
83 
81 
78 
72 
84 

88 

80 
78 
79 
79 
77 
76 
75 
74 
72 
71 
74 
76 
79 


I  7i 


81 

81 

81 

88 

85 

82 

78 

72 

71 

70 

71 

66 

78 

122 

117 

111 

107 

118 

120 

126 

126 

121 

116 

HI 


189 
219 
211 
209 
214 
198 
201 
195 
186 
178 
169 
162 
156 
147 
146 
141 
139 
137 
188 
180 
119 
90 

97 


45 
81 
84 
82 
74 
78 
74 
74 
73 
62 
58 
79 
78 
76 
72 
72 
70 


71 
71 
72 
69 
61 
64 
56 
58 
68 
60 
69 
74 
73 
80 
83 
83 
79 
75 


146 
231 
828 
429 
442 
.627 
554 
607 
648 
582 
627 
674 
711 
739 
771 
795 
889 
896 
904 
927 
927 
1,118 

1,151 

1,268 

1 1,848 

1,386 

1,395 


1,409 
1,417 
1,511 
1,589 
1,655 
1,832 
1,944 
2,058 
2,164 
2,239 
2,328 
2,453 
2,678 
69  12,765 


2,849 
2,979 
8,208 
3,356 
8,414 
8,440 
3,521 
3,667 
8,846 
3,811 
8,784 
8,786 
3,798 
8,747 
8,695 
3,705 
8,687 
3,656 


2,484 
4,047 
5,194 
6,155 
6,161 
5,899 
6,105 
5,478 
5,887 
4,648 
4,856 
4,176 
4,002 
8,928 
4,152 
8,888 
8,896 
8,938 
4,010 
4,008 
4,047 
8,328 

3,475 

8,735 
4,018 
4,190 
4,049 
3,908 


Total 


3,864 

8,764 

8,896 

3,958 

8,936 

8,756 

8,918 

4,018 

4,078 

4,180 

4,700 

6,088 

5,041 

5,059 

4,952 

5,408 

5,619  I 

5,569 

5,887  . 

5,225  I 

7,158 

6,941 

6,921 

7,066 

7,138 

7,212 

7,179 

7,258 

7,285 

7,182 

7,090 


74      3,647    6,871 


MOO 

2,869 
4,595 
5,849 
6,902 
6,927 
6,783 
6,971 
6,891 
6,885 
5,512 
5^261 
5,121 
4,981 
4,928 
6,177 
4,882 
4^979 
5,068 
5,146 
6,161 
5,183 
4,688 

4,828 

6,183 

6,496 

6,762 

6,622 

6,465 

6,461 

6,446 

6,488 

5,^ 

6,766 

6»916 

6,846 

6445 

6,849 

6,486 

6,687 

7,382 

7,929 

7,979 

8,080 

8,099 

8,776 

9,185 

9,184 

8,982 

8,884 

10,866 

10,984 

10,928 

11,050 

11,126 

11,218 

11,149 

11,180 

11,228 

11,094 

10,879 

24        10,727 


5 

7 
15 
15 
15 
15 
19 
20 
21 
20 
19 
19 
19 
19 
20 
19 
20 
19 
18 
18 
18 
18 

17 

17 
17 
16 
15 
15 
15 
17 
15 
17 
14 
12 
12 
11 
11 
17 
26 
26 
20 
19 
19 
19 
21 
20 
20 
20 
16 
15 
17 
19 
20 
21 
82 
28 


25 
23 


uiyiiizfcju  uy  '" 
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ROYAL   AGRICULTURAL   SOCIETY   OF   ENGLAND. 
jproceeMngs  of  the  Council 


^VEDNESDAY,  FEBRUARY  7,  1900. 

H.B.H.  THB  PBIHCS  OF  WALES,   K.e.  (PSBSIDSITT),  IH  THE  CHAIB. 


PrMent : 

Trugt^es, — Karl  Bgerton  of  Tattoo, 
Sir  Walter  Gilbey,  Bart.,  Colonel  Sir 
Nigel  Kingscote,  E.C.B.,  Earl  Spencer, 
K.G. 

Tlce  -  Presidents.— The  Dalce  of 
Bedford,  the  Earl  of  Coventry,  Lord 
Moreton,  Sir  Jacob  Wilson. 

Other  Members  of  Council. — Mr. 
R.  C.  Aseheton,  Viscount  Baring,  Mr. 
J.  Bowen-Jones,  Mr.  F.  S  W.  Corn- 
wallis,  M.P.,  Mr.  Percy  Crutchley, 
Lieut.-Colonel  Curtis  Bay  ward,  Mr. 
A.  B.  W.  Darby.  Mr.  J.  Marshall  Dug- 
dale,  Mr.  W.  Frankisb,  the  Marquis  of 
Granby,  Mr.  R.  Neville  Grenville,  Mr. 
James  Homsby,  Captain  W.  S.  B. 
Levett,  Mr.  Henry  D.  Marshall,  Mr. 
Joseph  Martin,  Lord  Middleton,  Mr. 
T.  H.  Miller,  Mr.  P.  A.  Muntz,  M.P., 
the  Hon.  Cecil  T.  Parker,  Mr.  A.  B. 
Pease,  M.P,  Mr.  Albert  Pell,  Mr.  J. 
E.  Ransome,  Mr.  Frederick  Reynard, 
Mr.  C.  C.  Rogers,  Mr.  S.  Rowlandson, 
Mr.  Howard  P.  Ryland,  Mr.  G.  H. 
Sanday,  Mr.  Alfred  J.  Smith,  Mr. 
Henry  Smith,  Mr.  Richard  Stratton, 
Mr.  Martin  J.  Sutton,  Mr.  B.  V.  V. 
Wheeler,  Mr.  J.  C.  WiUiams,  Mr.  C. 
W.  Wilson. 

Officers.  —  Sir  Empst  Clarke, 
Secretary ;  Dr.  Fream,  Editor  of  the 
Journal ;  Dr.  J.  Augustus  Voelcker, 
Consulting  Chemist;  Vlr.  J.  E. 
Compton-Bracebridge,  Assistant  Di- 
rector; Mr.  R.  8  Burgess,  Superin- 
tendent of  the  Showyard. 

Professor  Sir  George  Brown,  C.B. ; 
Professor  McFadyean. 


The  following  members  of  the 
York  Local  Committee  were  also 
present: — The  Lord  Mayor  of  York 
(Mr.  Alderman  G.  Sykes  Rymer),  the 
Sheriff  of  York  (Mr.  Arthur  Jones), 
Mr.  Alderman  McKay,  Mr.  W.  H. 
Andrew,  and  Mr.  Francis  E.  Walker. 

Apologies  for  non-attendance  were 
received  from  H.RH.  Prince  Chris- 
tian, E.G.,  Lord  Brougham  and  Vauz, 
«ir  John  Thorold,  Hart.,  Mr.  J.  H. 
Arkwright,  Mr.  Alfred  Ashworth,  Mr. 
George  Blake,  Mr.  Victor  C.  W. 
Cavendish,  M.P.,  Mr.  H.  Chandos- 
Pole-Gell,  Mr.  0.  8.  Mainwarini?,  Mr. 
Dan  Pid.  eon,  Mr.  E.  W.  Stanyfortb, 
Mr.  J.  P.  Terry.  Mr.  R.  A.  Warren,  and 
Mr.  Charles  Whitehead. 

The  late  Duke  of  Westminiter. 

The  minutes  of  the  last  monthly 
Council  held  on  December  6,  1899, 
having  been  approved, 

H.R.H.  THE  Pbesidbnt  said : — 
My  Lords  and  Gentlemen, 

Before  entering  upon  the  ordinary 
business  of  the  day,  it  is  my  melan- 
choly duty,  as  your  President,  to 
announce,  in  accordance  with  custom, 
that  there  is  a  vacancy  upon  the 
Coun^'.il  caused  by  the  lamented 
death,  since  our  last  meeting,  of  our 
friend  and  colleague  the  Duke  of 
Westminster. 

It  was  at  the  Council  and  General 
Meetings  of  our  society,  held  in  this 
room  in  December,  that  the  Duke 
made  his  last  public  appearances 
before  his  fatal  illness ;  and  it  was 
with  a  shock  of  deep  and  poignant 
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re^rret  that  everyone  who  had  the 
privilege  of  being  associated  with 
him  in  pnhlio  work  learnt  on  the 
morning  of  December  23  that  he  was 
no  more. 

This  is  not  the  occasion  to  speak  of 
the  Duke's  nobility  of  character,  or 
of  the  many  works  of  philanthropy 
and  efforts  for  the  moral  and  material 
improvement  of  the  people  in  which 
he  took  so  prominent  apart.  Amongst 
the  very  numerous  public  institutions 
that  will  miss  his  wise  counsels,  and 
the  support  of  his  name  and  influence, 
is  the  Royal  Agricultural  Society, 
whose  President  he  was  in  1893.  when 
be  brought  to  a  triumphant  issue  the 
meeting  held  in  the  historic  city  of 
Chester,  from  which  I  derive  one  of 
the  proudest  of  my  titles. 

Nor  can  we  ever  forget  that  it  was 
due  to  the  prompt  and  public- spirited 
action  of  the  Duke  and  Sir  Waiter 
Qilbey  that  we  owe  our  possession  of 
t  he  house  where  we  are  now  assem- 
bled, and  which  provides  accommo- 
dation  worthy  of  the  Society  for  the 
numerous  departments  of  its  public 
work. 

I  am  confident  that  I  express  the 
feelings  of  every  member  of  the 
Council  in  sa^  ing  that  we  mourn  the 
loss  of  the  Duke  of  Westminster  as 
that  of  a  personal  friend,  a  large- 
hearted  philanthropist,  and  a  noble- 
minded  Englishman. 

Election  of  Hew  Members. 

The  election  of  the  following  forty- 
three  members  was  then  proceeded 
with ; — 

Adam,  JoTin  B...Lu(l(liok,  Newcastle-on-Tyne. 
A NOKLL.  (Miiirles  R. . . Thonp  Hou^e,  (rravesend. 
A'^irroN.  Mi-3  Julia.  .Bowdon  Hall,  Cliapel-eu- 

In-Frirb. 
BiiiKiiKCK,  Miirtin..Post\vick,  Norwich. 
Booiir.  nowIiiiHl  W...C/0  A.  G.  Fawcus,  Esq. 

South  Charit^m,  Chat  hill. 
BiuDGKMA.N,  Wm.C... Leigh  Manor,  Minster- 
ley,  Salop. 
Cartiu,    Ueginald..53  Campden  Hill  Road, 

Keusinprton,  W. 
Coi,MA\,  Rev.  P.  S...Thc  Rectory,  Barwlck- 

in-Elmet,  Leeds. 
Crkwk,   Ifnpo  H...Siirinf?  Hill,  Eiist  Cowes, 

Isle  of  Wiijlit. 
CRooKHHAXK,rrofessor  E.  M.. .Saiut  Hill, East 

f4ri)isteaii. 
DiUFFiKLD.  Thos.  N...BralTerton  Manor,  Hel- 

perby,  Yorks. 
EvK,    H.    Tru8tram..2    St.    Panl's    Square, 

Bedford. 
Fox,  Arthur  E.  W...Euuox  Lodge,  Hinton 

Charterhouse,  Bath. 


Oalk,  Wm.  C.Abbertou  Hoiisc,  bear  Col- 
chester. 
HAianAX,  Samuel  C... Leigh  Manor,  Cock- 

field.  Sussex. 
Haxnon,  p.  J... Clifton  House,  Loughrea,  co. 

Gal  way. 
H  A  Ku  IS,"  Mrs. . .  Steven  ton  Manor,  Whitchurcb, 

Hants. 
Hk.-'KETH,  Sir  Thoraaa  G.  F.,  Bart...£aston 

Neston,  Towcester. 
HETHEFiiNOToy,    Thomos. .Berechurch    Hall, 

Colchester. 
Hoi.uDAY,  Thomas  G... Wliit  Rig,  Hatton-in- 

thf^Forcst,  Penrith. 
Kxox,    W.    J...Sebergham    Castle,   DslftC'O, 

Cumberland. 
Lank,  Wm.  S...  Green  fields  XJpton-on-Serem. 
Lr/)Yn.  H.  MeiirlcGlanyrannell,  Llanvrrda, 

R.S.O.,  Garmai  thenshini. 
Mark,    C.    l)...EaUte   Office,    Worth    Park, 

Crawley,  Susssex. 
Mautinbz  de  Ho7.,  M.  A...E»tancTa.  Chapad- 

uialal,  Mardel  Plafa,  Argentine  Rppuhlic. 
Mayou,  John  J... Wharf  Street,  Lune  Street, 

Preston. 
M«)ntkfiore,  Mrs..  .Worth  Park,  Crawler. 
Ni-XON,  Wm... County  Council  Farm  Sch<x>«, 

Ba.«ine,  Ba&ing!«toke. 
Patti  nson,  J  onathan . .  High  Waakerlcy,  Shot- 
ley  Bridge,  Xorthumt)erIaml. 
Pf.achk,   James   C.Lajer   Mamcj    Tower, 

Kelvedon. 
Rkmnant,    James   P...10  Norfolk   Creacent, 

Hyde  Park.  W. 
RoBiN.soN%  Edward. .Pand  Hntton,  York. 
SiiKKFiELD.  Sir  Berkeley  G.  D.,  Bart...Nor- 

manby  Park,  Doncaster. 
Ta  ylor,       Benjamin . .  Oaklands,      Methley, 

Leetls. 
Tkiiry.  Ernest..Tostock,  Bnry  St  Kdmnsde. 
Walkkr,   Ed  ward..  North  Farm,  Walwtjrth, 

Darlington. 
Ward,    H.    H...Beamett    House,    Wolver^ 

hampton. 
Watson,  James  B... Estate  Office,  Shfrbum, 

Wallingford. 
White,  Robert  S.,  jun.. .  Agricultural  CoUege, 

Uckfleld. 
Wn.^oN,  N.  F..  .Canal  I^onwork^  KeiidaL 
WiNGFiELP,  C.  R.  B... Onslow,  Shrewsbury. 
Wood,    Septimus..  Burton-on-Stather,    Don- 

ca"ter. 
ToRKK,  Homy  P.,  C.B. .  .22  Queen  Aane's  Gate, 

S.W. 

Tbe  reports  of  the  various  Standing 
Committees  were  then  presented  and 
adopted  as  below : — 

Finanoe. 

Sir  Nigel  Kikgscotb  reported 
his  election  as  Chairman  of  the  year. 
The  accounts  for  the  month  ended 
December  31,  1899,  as  certified  by 
the  Society's  Accountants,  were  laid 
upon  the  table  and  approved.  The 
total  receipts  for  that  period  were 
2691.  IG^f.  6//.,  and  the  expc-nditure 
was  2,739Z  lU.  lOd,  The  accounts 
for  the  month  ended  January  31, 
1900,  were  also  submitted.  The  total 
receipts  for  that  period  were 
5,G\0l.  lOs.  3<2.,  and  the  expenditure 
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Wfts  1372.  lOt.  Bd.  Accounts  amoant- 
ing  in  all  to  1,^122.  Ids.  5d.  had  been 
passed  and  were  recommended  for 
payment.  The  quarterly  statement 
of  snbacriptions,  arrears,  and  property 
was  laid  upon  the  table. 

Home. 

Sir  Waltbb  Gilbby  reported  the 
election  of  Sir  Nigel  Eingscote  as 
Chairman  of  the  year.  Various 
accounts  connected  with  the  main- 
tenance of  the  Society's  House  had 
been  passed  and  referred  to  the 
Finance  Committee  for  payment. 
The  Committee  did  not  at  present 
think  it  necessary  that  any  new 
Trustee  for  the  Harewood  House 
iDebentare  Stockholders  or  for  the 
Sinking  Fond  of  the  Harewood  House 
Stock  should  be  nominated  in  the 
room  of  the  late  Duke  of  West- 
minster. 

Jonmal. 

Mr.  F.  8.  W.  COSNWALLIS  reported 
that  Sir  John  Thorold  had  been 
elected  Chairman  of  the  year. 
Various  accounts  in  connection  with 
the  publication  of  the  last  number  of 
the  Journal  (Part  IV.,  Vol.  X.,  1899) 
had  been  passed  for  payment.  Tbe 
Committee  recommended  that  the 
thanks  of  the  Society  be  given  to  Mr. 
Albert  Pell  for  his  note  on  Farm 
Accounts,  and  to  Mr.  £.  G.  Wheler 
for  his  article  on  '*  Louping  111  and  the 
Grass  Tick,"  both  appearing  in  the 
current  number  of  the  Journal.  Tbe 
Index  to  the  first  ten  volumes  of  the 
third  series  of  the  Journal  was  in 
coarse  of  preparation.  The  arrange- 
ments for  the  next  number  of  the 
Journal  had  been  discussed,  and 
directions  given  thereon  to  the  Editor. 
As  to  the  suggestion  made  by  Sir  John 
Swinburne  and  Sir  Edmimd  Vemey 
at  the  General  Meeting  held  last 
December,  "That  the  report  of  the 
Council  to  the  General  Meetings 
should  be  circulated  earlier  than  at 
present,"  the  Committee  had  nothing 
to  add  to  the  following  decision  they 
had  previously  arrived  at  on  this 
matter,  in  response  to  similar  sugges- 
tions : 

Thi«  fs  a  question  which  Ims  been  fully 
considered  by  tbe  Oonncil  upon  povernl 
previous  occaKlous.  The  two  general  meet- 
ings of  tbe  Society,  to  \\  bich  printed  reports 


are  presented  by  the  Conncil,  ore  held 
respectively  on  May  S3  (tbe  Anniversary 
Geoeml  MeetiugX  and  on  the  Thursday  of 
the  Smltbfield  week.  The  report  of  the 
Council  to  tbe  May  meeting  is  prepared  on 
the  first  Wednesday  in  May,  but  cannot  bo 
immetiiutely  idsued,  owing  to  the  necessity 
for  including  in  It  details  of  tbe  entries  of 
stock,  poultry,  produce,  &c.,  which  have 
been  mode  for  the  ensuing  (Country  Meeting, 
for  which  the  entries  do  not  close  until 
May  16.  In  recent  years  the  Report  has 
been  communicated  as  soon  as  it  Is  complete 
to  the  agricultural  papers,  in  time  for 
publication  prior  to  the  meeting,  so  that 
members  may  have  the  opportunity  of 
ai<ccrtaining  its  contents  beforehand. 

The  December  General  Meeting  is  In  n 
different  category  altogether,  and  any  altera- 
tion of  the  existing  system  would  dislocate 
the  whole  of  the  Society's  procedure.  The 
Report  to  this  meeting  Is  only  prepared  by 
the  Council  on  the  day  preceding  the 
meeting,  when  also  the  final  settlement  is 
made  of  the  prises  for  the  Country  Meeting 
of  the  next  year,  in  accordance  with  the 
Standing  Orders  of  the  Society.  The  various 
announcements  as  to  these  prizes  constitate 
a  large  portion  of  the  report,  and  If  the 
Ocneral  Meeting  were  held  at  a  date  after 
tbe  Smithfield  week,  the  members  who  are 
chiefly  Interested  in  this  Report  woidd  in  all 
probability  be'absent. 

Copies  of  each  Iialf-yearly  report  are,  how- 
ever, always  available  by  II  o'clock  upon  the 
day  of  the  meeting  for  the  use  of  those 
members  who  are  desirous  of  perusing  It  in 
anticipation  of  the  meeting  at  noon,  and  the 
Secretary  hos  been  Instructed  to  post  a  copy 
of  the  Report,  ns  soon  as  it  is  ready  for  issue, 
to  any  member  of  the  Society  who  may 
express  a  wish  to  receive  it. 


Chemical  and  Wobnrn. 

Mr.  R.  Neville  Gbenyille  re- 
ported that  Mr.  E.  W.  Stanyforth  had 
been  elected  Chairman  of  the  year. 
Dr.  Voelcker  had  reported  the  pro- 
gress of  the  pot  experiments  at 
\Voburn,  and  stated  that  a  paper 
embodying  the  results  of  those  ex- 
periments, since  their  commence- 
ment, was  in  course  of  preparation, 
and  would  appear  shortly.  The  pro- 
gress of  the  bullock  and  sheep  feed- 
ing experiments  at  Wobum  was  also 
reported.  The  Committee  had  sanc- 
tioned Dr.  Voelcker's  acting  on  the 
Departmental  Committee,  constituted 
by  the  Boai'd  of  Agriculture,  to  in- 
quire and  report  as  to  what  regula- 
tions, if  any,  may  with  advantage  be 
made  under  Section  4  of  the  Sale  of 
Food  and  Drugs  Act,  1899. 

The  suggestion  made  by  Mr.  Q.  D. 
Yeoman  at  the  General  Meeting  in 
December  last,  '*that  the  Counoil 
shoald  consider  the  question  of 
the  use  of  preservatives  for  keep- 
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Ing  fresh  and  pure  milk  sent  from 
the  provinces  to  towns,"  had  been 
considered,  but  as  the  subject  was 
being  investigated  by  a  Depart  mental 
Committee  of  the  Local  Government 
Board,  they  did  not  recommend  any 
present  action  in  the  matter. 

The  Committee  drew  attention  to 
their  last  Report  (December,  1899) 
as  to  the    increasing    tendency    to 
inferiority  in  the  case  of  basic  slag, 
in  respect  of  both  quality  and  fine- 
ness of  grinding.     Experience  since 
then  had  emphasised  this  more  fully, 
and  had  pointed  out  the  necessity  of 
purchasers  having  their  consignments 
checked    by    analysis    of    samples. 
Since  December  1,  twenty-five  samples 
of  basic  slag  had  been  submitted  in 
all  to  the  Consulting  Chemist,  and 
respecting   twenty-two  of  these^  de- 
tailed information  had  been  obtained. 
Of  the  twenty-two,  only  seven  came 
up  to   the  guarantees  under  which 
they  were  sold,  leaving  fifteen  defi- 
cient in  one  respect  or  another.  Three 
were    deficient   as    regards    quality 
alone,  four   deficient    in  respect  of 
fineness  of  grinding  only,  while  no 
less  than  eight  were  inferior  in  both 
respects.^ 

Botanical  and  ZcN>logioal. 
Mr.  E.  V.  V.  Wheeler  reported  his 
election  as  Chairman  of  the  year, 
after  a  letter  had  been  read  from  Mr. 
Whitehead,  informing  the  Committee 
that,  owing  to  the  state  of  his  health, 
he  would  be  unable  to  attend,  at  any 
rate  for  the  next  few  months,  and, 
under  the  circumstances,  would  prefer 
not  to  be  re-nominated  as  Chairman. 
The  Committee  desired  to  place  on 
record  their  deep  regret  at  the  reason 
of  Mr.  Whitehead's  retirement  from 
the  chair,  and  to  express  their  appre- 
ciation of  his  valuable  services  as 
Chairman  of  that  Committee  since 
its  commencement.  The  Committee 
had  considered  and  given  instructions 
in  the  matter  of  the  Society's  exhibit 
at  the  forrhcoming  Paris  Exhibition, 
and  recommended  that  Mr.  W.  H. 
Delano,  of  117-'.),  Quai  Valmy,  Paris, 
should  be  appointed  Honorary  Repre- 
sentative of  the  Society  at  the  Exhi- 
bition. 

^  Soe  a  special  report  by  the  Committer  on 
this  subject,  printed  on  page  87  of  this  nnraber. 


Veterinary. 

The  Hon.  Cecil  T.  Pabkbb  repotted 
his  election  as  Chairman  of  the  year. 
The  Committee  recommended  that  a 
further  sum  of  2001.  be  placed  at  the 
disposal  of  the  Sab-Committee  con- 
ducting the  experiments  of  the  tuber- 
culin test.    The  Annual  Report  of  the 
Royal  Veterinary  College  had  been 
submitted  to   the   Committee,    and 
would  receive  their  consideration  at 
the  next  meeting.    The  Committee 
had  received    information  that  the 
City  of  York  had  been  declared  to 
be  a  swine-fever  infected  area,  and 
recommended  that  exhibitors  tender- 
ing entries  of  pigs  for  the  Society's 
Tork   Meeting  should  be   informed 
that  such  entries  could  only  be  pro- 
visionally accepted.    The  Committee 
had  consi<>ered  the  detailed  arrange- 
ments for  the  veterinary  examination 
of  horses  at  the  York  Meeting,  and 
had  given  instructions  for  the  ap- 
pointment of  the  necessary  veterinary 
inspectors.    They  had  also  given  con- 
sideration to  a  suggestion  made  by 
Sir  John  Swinburne,  "  That  the  Coun- 
cil should  take  steps  towards    the 
eradication  of  horse  sickness.**      A 
report    of    investigations    on    thia 
subject  would  appear  in  the  annual 
report     of     the    Royal    Veterinary 
College  (see  page  103).    They  had  aJso 
considered    a  suggestion  trom    Mr. 
Samuel  Kiduer,  that  the  results  of 
the  experiments  on  the  tuberculin 
test    should    be    published    in    the 
Society's  Journal.    The  experiments 
were  now  in  progress,  but  the  question 
of  their  publication  would  be  con- 
sidered when    they   had  been  con- 
cluded. 

Professor  McFadyean  had  pre- 
sented to  the  Committee  the  follow- 
ing report : 

Anthrax.— During  the  first  four  weeks 
of  this  year  thirty  ontbreaks,  with  forty- 
el  prht  animals  attacked,  were  reporteii.  In 
the  same  period  of  last  year  therf  w«refortT- 
one  outbreaks,  with  sixty-eight  aninials 
attHckod. 

GLAXDERfi.— The  outbreaks  during  tbe 
first  four  weeks  of  this  year  numbered 
seventy,  and  the  animals  attacked  123.  The 
corr^ponding  figures  for  last  year  were 
fifty- eight  and  ninety-five  respectively. 

Rabikr.— No  case  of  this  disease  has  beea 
reported  since  the  third  week  of  December 
last. 

Swine  Pk\'KII.— During  the  first  fow 
weeks  of  this  year  the  number  of  ontbrean 
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Kported  was  14S,  as  agaixist  169  oatbreaka 
during  the  correaponding  period  of  1899. 

FooT-AKD-MODTH  DiBXASS.— After  more 
than  five  years  of  complete  freedom  from 
this  disease,  the  country  has  been  again 
inraded  by  it,  a  serious  outbreak  having 
been  detected  in  the  county  of  Suffolk  during 
the  past  week.  The  first  information  with 
reguzd  to  the  alleged  occurrence  of  the 
disease  reached  the  Board  of  Agriculture  on 
Janoaiy  29,  and  on  investigation  by  the 
Chief  Veterinary  Officer  to  the  Board  it  was 
found  that  deren  cattle  at  Fritton,  about 
six  miles  from  Yarmouth,  were  affected  with 
the  disease,  and  at  a  stage  which  indicated 
that  they  had  probably  been  attacked  not 
lets  than  a  week  previous.  A  second  out- 
break, inrolvlng  sixty-nine  cattle,  was 
detected  on  February  1,  at  a  place  about 
aeren  miles  from  the  first ;  and  it  is  stated 
that  animals  from  this  farm  were  exposed 
in  the  Norwich  Market  on  January  27.  A 
third  outbreak,  also  near  Yarmouth,  was 
reported  on  the  6th  instant.  An  Order  of 
the  Board  of  Agriculture,  stopping  move- 
ment of  animals  in  a  large  part  of  Norfolk 
and  Suffolk,  was  issued  as  soon  as  the  first 
outbreak  was  confirmed. 

TcTBSBCirLix.— The  experiments  with 
regard  to  tuberculin  have  been  continued 
at  the  Royal  Veterinary  College,  and  since 
the  last  meeting  of  the  Council  six  more 
animals  have  been  purchased  for  the  purpose 
of  the  inquiry.  This  has  exhausted  the 
special  sum  of  2001.  granted  to  defray  the 
oost  of  the  investigation.  In  view  of  the 
vesolts  already  obtained— some  of  them  of 
an  unexpected  character— tbe  Sub-Com- 
mittee, who  are  supervising  the  experiments, 
tliixik  it  desirable  that  the  inquiry  should 
be  continued,  and  that  a  number  of  further 
experiments,  bearing  on  the  diagnostic  and 
other  properties  of  tuberculin,  should  be 
carried  out. 

HiscBLLANEOCS.— The  number  of  morbid 
specimens  forwarded  to  the  research  labora- 
tory  for  examination  during  the  month  of 
Jannary  was  twenty-six,  oomprising  cases 
of  tabercnlosis,  glanders,  anthrax,  swine 
erysipelas,  calf  diphtheria,  Ac 

The  Hon.  Cecil  T.  Pabkeb  said, 
with  reference  to  the  further  ezpeii- 
xnents  as  to  tubercnlin  advised  by 
the  Sab  •  Committee,  that  the 
Veterinary  Committee  were  unani- 
mous in  desiring  that  this  investiga- 
tion should  be  prosecuted,  and  would 
be  glad  if  the  Council  would  place  in 
the  hands  of  the  Sub-Committee  a 
farther  200Z.  to  carry  on  the  work. 
He  made,  therefore,  a  formal  motion 
JEor  a  grant  of  this  amount. 

Sir  Nigel  Kinqscotb  said  that, 
as  Chairman  of  the  Finance  Com- 
mittee, it  was  his  duty  to  watch  very 
carefully  any  proposals  made  for  in- 
creased expenditure,  ettpecially  under 
present  circumstances.  But  as  a 
member  of  the  Sub-Committee  ap- 
pointed to  supervise  these  tuberculin 
ezx)eriments,  he  felt  sure  that  the 


further  grant  of  2001.  asked  for  was 
one  that  might  properly  be  made  in 
the  interests  of  the  Society.  The 
experiments  had  now  reached  a  very 
interesting  stage,  and  he  hoped  the 
Council  would  be  willing  to  provide 
funds  for  their  continuance. 

The  motion  was  then  put  from  the 
Chair,  and  carried  nem.  du. 

Outbreak  of  Foot-and-Xonth  Disease* 

Mr.  Pell  said  the  Council  would 
have  heard  with  regret,  from  the 
report  of  Professor  McFadyean  to 
the  Veterinaiy  Committee,  that  a 
serious  outbreak  of  foot-and-mouth 
disease  had  occurred  in  the  Eastern 
Counties,  and  he  wished  to  call  the 
attention  of  the  Council  to  the  way 
in  which  the  outbreak  had  been  met 
by  the  authorities.  The  first  out- 
break, as  they  had  heard,  occurred  in 
Suffolk  among  a  small  number  of 
cattle,  and  these  animals,  he  believed, 
were  recovering  before  the  nature  of 
the  disease  was  detected.  The  result 
was  that  it  spread  with  extraordinary 
rapidity  across  two  rivers  to  a  place 
called  Freethorpe,  in  Norfolk,  where 
the  farm  affected  by  the  disease  was 
near  the  high  road.  In  the  second 
outbreak  no  less  than  sixty -nine  head 
of  cattle  were  affected.  Since  thien 
a  third  outbreak  had  been  reported, 
and  the  rapid  spread  of  the  disease 
from  one  county  to  another  had 
jeopardised  the  interests  of  a  very 
large  number  of  agriculturists.  His 
personal  experience  went  back  to  the 
first  outbreak  of  the  cattle  plague 
in  this  country  in  1866,  and  he  had 
been  one  of  the  earliest  advocates  of 
slaughter.  The  Board  of  Agriculture, 
he  was  told,  were  considering 
whether  it  was  advisable  to  slaughter 
the  animals;  but  while  they  were 
deliberating  the  disease  was  spread- 
ing with  great  rapidity,  and  he  hoped 
the  Council  would  endorse  his  views 
— that  prompt  measures  should  be 
taken  by  the  Board  of  Agriculture 
immediately  upon  receipt  of  informa- 
tion as  to  outbreaks  of  this  terrible 
disease. 

Mr.  Mabtin,  as  a  resident  in  the 
Eastern  Counties,  seconded  this  pro- 
posal, which  had  his  warm  support. 
He  was  old  enough  to  remember  the 
ravages  of  this  fearful  disease  in  the 
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past,  and  he  hoped  the  Government 
would  take  prompt  action  in  the 
matter  of  stamping  it  out. 

Earl  Sfbncbr  said  that  be  had 
had  a  great  amount  of  administrative 
experience  in  the  matter  of  the  sup- 
pression of  foot-and-mouth  disease, 
and  an  enormous  number  of  cases 
had  been  brought  officially  under  his 
notice,  both  in  this  country  and  in 
Ireland.  Knowing  what  a  lively 
sense  Government  officials  had  enter- 
tained of  the  fatal  effects  in  the  past 
of  this  dire  disease,  he  thought  the 
Council  might  have  every  confidence 
in  the  Board  of  Agriculture  dealing 
quickly  and  effectually  with  the  out- 
break, and  that  there  need  be  no 
panic  about  the  matter.  There  would 
be  no  further  spread  of  the  disease 
if  those  who  were  locally  responsible 
for  reporting  outbreaks  to  the  chief 
authorities  would  energetically  and 
loyally  support  the  Board  of  Agricul- 
ture. There  was  a  very  considerable 
amount  of  local  oppcsition  to  the 
closing  of  markets,  and  much  still 
remained  to  be  done  to  break  through 
this  prejudice,  and  to  induce  owners 
of  stock  to  help  and  not  hinder  the 
Government.  He  should  be  sorry  if 
any  reflection  upon  the  action  of  the 
Board  went  forth  from  that  Council. 
They  should  endeavour  to  decrease 
and  not  to  add  to  the  difficulties  of 
the  responsible  officials,  who  in  any 
serious  outbreak  had  to  consider  an 
enormous  number  of  cases,  which 
would  represent  a  terrible  loss  if 
every  animal  affected  were  ordered 
to  be  slaughtered.  He  thought 
they  should  rather  praise  the  Board 
of  Agriculture  for  the  action  they 
had  ^eady  taken,  at  the  same  time 
urging  them  to  relax  no  effort  to  sup* 
press  the  outbreak  which  had  come 
upon  them  so  suddenly. 

Barl  Kgbbton  op  Tatton  agreed 
that  it  would  be  more  satisfactory  to 
make  a  recommendation  as  to  the 
future  action  of  the  Board  of  Agri- 
culture than  to  criticise  the  steps 
already  taken.  They  should  rather 
urge  the  Board  to  check  the  out- 
break as  early  and  effectually  as 
possible  by  means  of  compulsory 
slaughter. 

Sir  Jacob  Wilson  said  that  as 
Mr.  Pell  did  not  appear  to  be  in 
possession  of  the  fullest  and  latest 


information  on  the  subject,  ho 
thought  he  might  venture  to  assute 
the  Council  that  when  the  first  out> 
break  was  notified  to  the  Board  of 
Agriculture,  immediate  action  was 
taken  and  every  inquiry  instituted. 
It  was  found  that  the  animals  had 
been  ill  for  several  days  before  the 
owner  or  his  stockman  suspected  that 
they  were  suffering  from  anything 
more  serious  than  a  cold.  The 
younger  generation  of  farmers  and 
herdsmen  had  had  so  little  experi- 
ence of  foot-and-mouth  disease  that 
they  knew  scarcely  anything  of  the 
symptoms,  and  the  animals  in  ques- 
tion had  evidently  gone  through  the 
various  stages  of  the  disease,  and 
were  recovering,  before  the  real 
nature  of  their  malady  was  sus- 
pected. All  the  animals  affected 
by  the  second  and  third  outbreaks 
had  been  slaughtered.  The  Board 
of  Agriculture  were,  as  it  was  hudly 
necessary  to  assure  the  Council, 
fully  alive  to  the  necessity  of 
slaughter  at  once  when  the  circum- 
stances demanded  it. 

Mr.  Mtjntz  asked  how  long  it  was 
since  they  had  had  an  outbreak  of 
foot-and-mouth  disease,  and  whether 
it  had  been  ascertained  how  this  par- 
ticular outbreak  actually  oocarred  ? 

Sir  Gbobob  Bbown  said  it  was  as 
neariy  as  possible  five  years  since  the 
last  outbreak  in  this  countiy. 

Hit  Jacob  Wiisoir  was  unable  to 
state  at  that  moment  how  this  out- 
break actually  occurred,  but  it  was 
the  fact  that  foot-and-mouth  disease 
was  raging  in  various  parts  of  liie 
Continent,  and  thence  had  possibly 
parsed  to  our  shores. 

Professor  McFadyban,  in  reply 
to  a  further  question,  said  he  did  not 
know  whether  the  animals  in  the 
third  outbreak  had  been  slaughtered, 
but  there  was  no  evidence  to  show 
that  the  disease  had  spread  since  It 
had  been  brought  to  the  notice  of  the 
Board  of  Agriculture. 

Mr.  Pell  said  that  his  pxx>po8ed 
motion  was  intended  to  strengthen 
the  hands  of  the  Board  of  Agriculture, 
but  being  quite  satisfied  with  the 
discussion  which  had  taken  place  on 
the  subject,  he  desired,  with  the 
permission  of  the  Council,  to  with- 
draw his  motion  and  another  as  to 
the  Veterinary  Department  of   the 
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Board  which  he    had  al^o  handed 
in. 

The  motion  was  then  by  leave 
withdrawn. 

Btock  PrisM. 

Mr.  Sanday  reported  his  election 
as  Chairman  of  the  year.  The  Com- 
mittee recommended  the  acceptance, 
with  thanks,  of  an  offer  from  the 
Leicester  Sheep  Breeders'  Association 
of  a  champion  prize  of  bl.  for  the  best 
Leicester  ram  exhibited  at  the  York 
Meeting,  and  •  from  the  Hampshire 
Down  Sheep  Breeders'  Association  of 
a  champion  prize  of  202.  for  the  best 
Hampshire  Down  ram.  They  had 
also  considered  a  question  raised  by 
the  Cleveland  Bay  and  the  Yorkshire 
Coach  Horse  Societies,  as  to  the 
inclusion  of  yearling  colts  exhibited 
in  classes  20  and  28  among  the 
stallions  eligible  to  compete  for 
champion  prizes  at  the  York  Meeting; 
but  as  these  classes  are  open  to 
geldings  as  well  as  colts,  they  were 
nnable  to  recommend  that  any  action 
be  taken  by  the  Council.  The  Com- 
mittee had  no  objection  to  the  altera- 
tion in  classes  19  and  27,  sanctioned 
bj  the  York  I-K)oal  Committee,  by 
which  these  classes  would  be  thrown 
open  to  three-year-old  fillies  as  well 
as  two-year-old  tillies  of  the  Cleveland 
Bay  and  Coach  horse  breeds.  The 
Committee  had  had  before  them  a 
letter  from  the  English  Kerry  and 
Dexter  Cattle  Society,  asking  that  the 
champion  prizes  which  they  had 
offered  should  be  limited  to  animals 
registered  in  the  English  Kerry  and 
Dexter  Herd  Book.  As  this  Herd 
Book  had  not  been  in  existence  for 
seven  years,  the  Committee  recom- 
mended that  the  Kerry  and  Dexter 
Cattle  Society  be  informed  that  un- 
less their  champion  prizes  were  offered 
subject  to  the  general  regulations  of 
this  Society's  prize-sheet,  they  could 
not  be  accepted  by  the  Council. 

The  Committee  had  considered  the 
question  of  the  colouring  of  sheop, 
referred  to  them  at  the  last  meeting 
of  the  Council,  and  had  resolved 
"  that  the  excessive  colouring  of  sheep 
as  DOW  practised  at  shows  is  objection- 
able, and  that  the  matter  be  referred 
t^  tb'e  Bjneed  Scfici^tie^  for  condidera- 
tids, «  w>it|i .  this  exptefsion  of  the 
Society's  opinion." 


They  recommended,  that  after  the 
York  Meeting,  for  competition  in  the 
cattle  classes  the  females  of  three 
years  old  and  upwards  should  be 
limited  to  "  cows  in  milk." 

Frizes  for  "  Cows  in  milk." 
Mr.  Sakday  said  that  it  would  be 
in  the  recollection  of  the  Council 
that,  at  the  November  meeting,  he 
had  reported  the  conclusion  at 
which  the  Stock  Prizes  Committee 
had  arrived,  that  after  the  York 
Meeting  of  1900  the  competition  in 
the  cattle  classes  for  female  animals 
of  three  years  old  and  upwards  should 
be  limited  to  "  cows  in  milk."  He 
had  then  notified  that  this  matter 
would  form  the  subject  of  a  specific 
motion  to  be  proposed  at  a  later 
meeting,  and  he  had  placed  upon  the 
agenda- paper  for  that  day  a  notice  of 
the  following  resolution,  which  be 
now  wished  formally  to  move : 

That  after  the  York  Meeting,  the  compe- 
tition in  the  cattle  classes  for  fpiuales  of 
three  years  old  and  upwards  shall  be  limited  • 
to  cows  in  milk. 

Mr.  Stbattok  having  seconded  the 
motion. 

Sir  Jacob  Wilson  wished  before 
the  motion  was  adopted  to  express 
disapproval  of  the  alteration  proposed. 
He  should  regret  if  the  Council 
agreed  to  it  before  well  considering 
that  they  were  reversing  the  practice 
which  had  obtained  at  the  Society's 
shows  almost  from  the  very  beginning 
—viz.,  to  encourage  the  exhibition  of 
cows  and  heifers  "  in  milk  or  in  calf." 
It  was  now  proposed  that  calving 
animals  that  were  not  in  milk  should 
be  ineligible  to  compete,  and  this 
meant  the  exclusion  of  animals  which 
would  otherwise  be  perfectly  eligible, 
and  which  would  eventually  be  "  in 
milk."  This  would  be  very  regrettable, 
since  some  of  the  finest  animals  that 
had  ever  entered  the  Society's  show- 
yards,  had  been  exhibited  in  calf. 
He  rather  shrank  from  the  prospect, 
for  in  these  days  it  was,  as  a  very 
recent  instance  had  proved,  possible 
to  keep  an  animal  in  milk  for  an 
indefinite  period,  and  to  obtain  an 
indefinite  amount  of  milk  from 
it,  thereby  withdrawing  it  from  its 
ptoper  functions  as  ,.^  breeding 
animal.  A  breeder  ivould  by  the 
proposed  reisbiution  be  enabled  to 
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exhibit  any  sorry  specimen  of  his 
herd  which  might  be  in  milk,  whereas 
he  would  be  debarred  from  showing  a 
high-bred  heifer  which  happened  to 
be  a  breeder.  The  result  of  the  un- 
settled policy  of  the  Stock  Prizes 
Committee  was  to  create  a  feeling  of 
unrest  and  dissatisfaction,  which  in- 
duced some  of  the  best  breeders  and 
owners  of  stock  to  keep  their  animals 
at  home  instead  of  eztiibiting  them  at 
the  Society's  shows,  and  he  did  not 
blame  them  for  doing  so. 

Mr.  Stbatton  said  that  he  could 
not  allow  Sir  Jacob  Wilson's  remarks 
to  pass  unchallenged.  Sir  Jacob  said 
that  by  the  terms  of  the  motion  an 
*< in-calf"  animal  would  not  be 
allowed  to  compete  at  the  Society's 
shows.  This  was  not  so  at  all. 
There  was  no  reason  why  an  animal 
should  not  be  in  milk  and  in  calf  at 
the  same  time.  It  had  been  the 
reproach  of  the  Society  for  many 
years  past  that  it  had  not  adequately 
promoted  the  breeding  of  animals, 
but  that  its  shows  were  too  much  on 
the  lines  of  those  of  the  Smithfield 
Club,  and  tended  largely  to  promote 
the  sterility  of  animals  The  date  of 
the  Society's  country  meetings  com- 
pelled an  exhibitor  to  show  his  cows 
at  a  time  of  the  year  when  they  were 
mostly  in  milk ;  many  of  the  animals 
in  these  classes  oould  certainly  not 
have  calved  at  that  time.  It  was  a 
mistake  to  show  dry  cows  with  milk- 
ing cattle  in  the  same  classes,  and 
frequently  cows  and  heifers  were 
exhibited  as  "in-calf"  which  were 
not  in  calf  at  all.  The  Council  were 
acting  wisely  in  removing  the  re- 
proach which  had  too  long  rested 
upon  the  Society,  of  encouraging  fat 
stock  to  the  injury  of  breeders  and 
the  proprietors  of  breeding  stock. 
He  was  certain  that  many  owners  of 
the  best  cattle  refused  to  show  them 
at  all,  because  they  knew  that  by 
getting  them  into  a  condition  such  as 
would  command  a  prize  they  would 
be  sacrificing  their  breeding  proper- 
ties. The  present  resulution  was  one 
of  the  most  important  steps  the  So- 
ciety had  taken  for  a  long  time,  and 
he  believed  it  would  have  the  effect 
of  bringing  new  exhibitors  into  the 
field.  He  bad  had  a  great  deal  of 
expiedence  as  a  judge  of  cows  and 
hdfe^  <*  in  sulk,"  and  fals  could  testify 


that  they  were  none  the  better  for 
being  fat.  He  hoped  that  in  the 
future  they  would  see  more  cows  and 
heifers  shown  in  natural  conditioD. 
Sufficient  attention  had  not  hitherto 
been  paid  to  the  milking  properties 
of  cattle,  and  it  was  high  time  that 
steps  in  the  right  direction  were 
taken.  He  hoped  the  Council  would 
adopt  the  resolution  which  had  been 
recommended  by  the  Stock  Prises 
Committee. 

The  motion  waa  then  put  from  the 
Chair  and  carried  nem.  du.  on  a  show 
of  hands. 

Jodgoi'  SeleetioiL 

Mr.  Sanday  reported  that  the 
Committee  had  selected  the  names  of 
gentlemen  to  be  invited  to  act  as 
judges  in  the  several  departments  of 
the  York  Meeting,  and  recommended 
that  the  invitations  be  issued  to  them 
forthwith,  the  conditions  being  the 
same  as  those  in  force  at  the  Mud- 
stone  Meeting  (see  pages  liii-lvi). 

Implement. 
Mr.  Frankish  reported  his  elec- 
tion as  Chairman  of  the  year.  The 
implement  regulations  and  prize- 
sheet  for  the  York  Meeting  had  been 
duly  issued.  The  Committee  had 
considered  and  settled  various 
matters  relating  to  the  exhibition  of 
implements,  and  had  appointed  a 
sub- committee  to  examine  the  entries 
and  allot  the  space  at  the  York  Meet- 
ing. They  had  further  considered 
the  question  of  offering  prises  for 
Oil  Engines  and  Ice-mal±[ig  Plant  at 
the  Country  Meeting  of  1901,  and 
had  given  instructions  for  the  pre- 
paration of  conditions  and  regula- 
tions for  the  trials  to  be  sent  out  to 
the  members  of  the  Committee  before 
the  next  meeting.  They  had  bad 
before  them  a  suggestion  from  Sir 
John  Swinburne  *'  That  prizes  should 
be  offered  at  the  York  Meeting  for 
portable  petroleum  oil  engines,*'  but 
as  the  implement  prizes  for  the  York 
Meeting  had  been  settled,  it  was  pro- 
posed to  offer  such  prises  in  con- 
nection with  the  Society's  Country 
Meeting  of  1901 .  The  Sub-Committee 
appointed  at  the  December  Meeting 
to  inspect  and  value  the  Society's 
plant  stored  at  Erith  had  reported, 
aitd  had  estlmatiBBd  the  prei^letot  vmlue 
of  the  plJftnt  to  be  6157.  IBs. 
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General  Tork. 
The  Barl  of  Covkntbt  (Chairman) 

reported  that  the  railway  charges  for 

the  York  Meeting  had  heen  fixed  at 

the  same  rates  as  were  in  force  at  the 

Society's    meetings    at    Birmingham 

and  Maidstone,  as  tollows : 

To  be  added  to  the  ordinary  York  rates  :-^ 

General  traffic,  machin- 
ery and  agricultural 
impleinentB(minimum 
U.  per  coDBigxunent)  .    3f.  Od.  per  ton. 

Maohineiy  and  agricul- 
tural implements 
hauled  on  their  own 
wheels  (minimum  U. 
per  consignment)       .    2j.  Od.  per  ton. 

Carriages,  two  wheals    .    S«.  Od.  each  yebiole. 

Carriages,  four  wheels   .    i$.  Od,  each  vehicle. 

Iiire  stock,  per  waggon 
or  horse-box       •       •   3s.  6d.  each  vehicle. 

To  be  made  in  addition  to  the  ahove^  vhen  the 
companies  deliver  to,  or  collect  ^rom,  th^. 
Shinp-iP^wnd:^ 

Boilers,  machinery,  forgings,  and  other  heavy 
articles:  — 

Exceeding  6  but  not  ex- 
ceeding 9  tons  each     .    2s.  Od.  per  ton. 

Exceeding  9  but  not  ex- 
ceeding IS  tons  each  .    43.  M.  per  ton. 

Exceeding  12  but  not  ex- 
ceeding 15  tons  each  .    73.  OJ.  per  ton. 

Exceeding  16  tons  each  .    93.  6(/.  per  ton. 

Engines  and  other  machines  on  their  own 
wheels  :— 

Exceeding  5  but  not  ex- 
ceeding 9  tons  each    .    93.  M.  per  ton. 

Exceeding  9  but  not  ex- 
ceeding 12  tons  each  .    43.  6d.  per  ton. 

Exceeding  12  but  not  ex- 
ceeding 15  tons  each  .    Qs  Sd.  per  ton. 

Exceeding  15  tons  each .    83.  6d.  per  ton. 


•Cattle  in  floats,  single 
horse    .... 

•Cattle  in  floats,  double 
horse    .... 

•Sheep  or  pig«  loose  in 
floots  (minimum  per 
floatX43.      . 

Sheep  or  pigs  in  crates 
(large).        .        . 

Bheep  or  pigs  in  crates 
(smaU) 

Poultry,  In  packages      . 

Packages  of  produce, 
butter,  &c.y  not  exceed- 
ing 7  lb.  in  weight     . 

Podder    .... 


53.  Od.  per  float. 
73.  dd.  per  float. 

l3.  Od.  each. 

S3.  Od.  per  crate. 

Is.  Zd.  per  crate. 
'id.  per  package. 


Sd.  per  package. 
33.  Od.  per  load. 


•  Exhibitors  who  may  require  Jfoats  »re 
particularly  reque-ted  to  give  early  intimation 
to  this  effect  to  the  railway  authorities,  and 
to  specify  which  description  of  float  will  be 
wanted ;  otherwise  the  accommodation  desired 
cannot  be  guaranteed. 

The  Secretary  had  reported  to  the 
Oommittee  an  arrangement  with  the 
postal  authorities  at  York,  whereby 
letters  intended  for  members  of  the 
Sodety,  specifically  addressed  to  the 
^SJ^fif^  FavilitAi  in  th9  Bho^^vyud, 


would  be  delivered  to  members  call- 
ing for  them  at  the  Telegraph  Ofiice 
in  the  Pavilion.  The  Committee  had 
considered  various  matters  of  detail 
connected  with  the  Show,  and  had 
given  instructions  with  regard  to 
them. 

fhowyard  Works 

Sir  Jacob  Wilson  reported  his 
election  as  Chairman  of  the  year. 
Work  had  been  commenced  on  the 
showyard  at  York,  and  the  Local 
Committee  had  laid  down  the  sleeper 
road  to  the  goods  entrance.  The 
Committee  had  accepted  a  tender  for 
laying  the  water  mains  in  the  York 
showyard,  and  had  considered  and 
decided  various  points  connected 
with  the  forthcoming  Country  Meet, 
ing. 

Beleotion. 

Mr.  Cbutchlby  reported  that  Sir 
John  Thorold  had  been  elected  Chair- 
man   of  the  year.    The  Committee 
had  considered  the  suggestion  made 
at    the    General    Meeting    by    Sir 
£dmund  Vemey,  *'That  a  member 
who    makes    a    suggestion    at    the 
General  Meeting  should  be  invited  to 
attend  the  particular  committee  to 
which    his    suggestion   is    referred." 
They  were  of  opinion,  however,  that 
it  was  impracticable  to  lay  down  any 
general  rule  on  this  subject.    If,  in 
any    particular    case,    a   Committee 
desired    further    iniormation    on    a 
matter  raised  by  a  suggestion  at  the 
General    Meeting,    the     Committee 
already  had  the  power  to  ask  the 
member  making  the  suggestion,  or 
others  capable  of  affording  informa- 
tion, to  meet  them  in    conference. 
The  Secretary  had  submitted  a  further 
letter   from   the    Secretary    of   the 
National  Agricultural  Union,  dated 
December  20,  as  to  the  organisation 
of  the  proposed  Imperial  Agricultural 
Congress.    After   careful    considera- 
tion, the  Committee  were  unable  to 
recommend    the  acceptance  of   the 
invitation,  which  the  National  Agri- 
cultural Union  had  addressed  to  the 
Society,  to  appoint  a  representative 
on  the  Organising  Oommittee  of  the 
proposed  Congress,  and  they  recom- 
mended   that   the  Secretary  be  in* 
structed  to  express  the  Society's  re- 
grets that  it   was  unable  to  enter 
further   intb  the  p(rQ]eot,    A  letter 
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had  been  read  from  the  SociSt^  des 
Agriculteurs  de  France,  asking  if  the 
Society  was  now  in  a  position  to 
nominate  delegates  to  the  Conference 
in  June,  at  which  the  Council  had 
already  decided  to  be  represented,  and 
mentioning  that  the  Special  Con- 
ference, at  which  the  presence  of 
foreign  delegates  was  particularly 
desired,  had  been  fixed  for  Saturday, 
June  30.  The  Committee  trusted  that 
some  member  or  members  of  the 
Council  might  be  willing  to  act  as 
the  Society's  representatives  on  that 
occasion.  A  letter  had  also  been 
read  from  the  Commission  Interna- 
tionale d'Agriculture,  asking  the 
Society  to  appoint  delegates  to  the 
Officisd  International  Agricultural 
Congress  to  be  held  in  connection 
with  the  Universal  Exhibition,  from 
July  1  to  8.  The  Committee  were 
of  opinion  that  it  would  be  desir- 
able that  the  Society  should,  if 
found  practicable,  be  represented  on 
this  occasion  also. 

Edaoation. 

Lord  MoRETOK  reported  his  elec- 
tion as  Chairman  of  the  year.  The 
Committee  had  considered  and  settled 
various  details  connected  with  the 
examinations  both  in  Agriculture  and 
Dairying  to  be  held  in  the  present 
year.  The  Committee  were  giving  con- 
sideration to  the  question  of  elemen- 
tary education  in  rural  districts,  as  to 
which  suggestions  had  been  made  at 
the  General  Meeting  by  Sir  Edmund 
Vcmey  and  Mr.  G.  D.  Yeoman. 

Mr.  SUTTON  desired  to  ask  Lord 
Moreton  what  steps  the  Education 
Committee  were  taking  to  fall  into 
line  with  the  present  feeling  in  the 
country  on  the  subject  of  the  educa- 
tion of  the  rural  population.  He  was 
a  member  of  a  deputation  recently 
received  by  the  Duke  of  Devonshire, 
who  assured  them  that  measures  in 
this  direction  would  shortly  be  taken 
by  the  Education  Department.  But 
His  Qrace  made  it  quite  clear  that, 
if  anything  effective  was  to  be  done, 
the  Department  would  require  ade- 
quate support  out  of  doors.  This 
was  a  work  which  might  very  appro- 
pnately  be  nn'^ertaiken  by  that 
bociety,  which  eight  yeai*s  ago  had 
given ,  to  t^e  wtfrl^  a  most  valuable 
text- book  on  Agdctdtufe,  which  i^'till 


held  the  field.  This  book  was  no 
doubt  too  advanced  for  the  children 
attending  elementary  schools  in  fhibI 
districts,  but  he  put  it  to  the  Edu- 
cation Committee  whether  it  wonid 
not  be  possible  for  them  to  prepare 
and  publish  simple  reading-books  on 
subjects  relating  to  Agricalture,  sacb 
as  the  different  breeds  of  stock,  Hxm 
implements,  natural  science,  and  the 
like.  He  thought  that  by  i  ntere^ting, 
and  at  the  same  time  edacatiniE* 
country  children  in  the  farm  life 
around  them,  something  would  be 
done  to  check  the  stream  of  migration 
from  rural  districts  to  large  towns, 
which  every  year  made  it  increasingly 
difficult  for  farmers  to  gather  in  th«ir 
harvest,  owing  to  scarcity  of  labour. 

Lord  MOBBTOK  thought  that  the 
Council  would  agree  that  in  the  past 
the  Education  Committee  had  not 
been  behindhand  in  doing  what  they 
could  for  agricultural  edacation,  and 
one  of  their  most  useful  acts  had 
undoubtedly  been  the  publication  of 
the  text-book  referred  to  by  Mr. 
Sutton.  The  present  demand  ap- 
peared to  be  for  agricultural  education 
in  elementary  rural  schools,  and  he 
undertook,  on  behalf  of  the  Education 
Committee,  that  they  would  go 
thoroughly  into  the  whole  question 
raised  by  Mr.  Sutton. 

Dairy. 
Mr.  DuaDALK  reported  hi»  election 
as  Chairman  of  the  year.  The 
Committee  had  considered  and  fciven 
instructions  upon  various  matters  in 
connection  with  the  dairy  at  the  York 
Meeting.  They  had  also  considered 
a  suggestion  made  by  Mr.  Christopher 
Middleton  at  the  General  Meeting 
held  on  December  7  last,  *- That  more 
attention  should  be  paid  to  the  dairy 
cattle  classes  in  the  prize-shecL" 
This  was  a  matter  that  had  been 
already  under  the  consideration,  and 
was  still  receiving  the  attention,  of 
the  Committee. 

Special  Show  Committee. 
The  Hon.  Cbcil  T.  Parju£B  (Chair' 
man)  said  that  it  might  be  in  the 
recollection  of  the  Council  that,  at 
the  December  meeting,  he  mentioned 
that  the  Special  Committee  as  to  the 
Society '5  thpw  e^step^  h^d  made  a 
certain  amounb  of  progress   in  the 
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consideration  of  the  qnestionB  re- 
mitted to  it  by  the  Council,  and  that 
it  hoped  to  be  in  a  position  to  submit 
a  report  in  February.  That  promise 
he  was  now  able  to  fulfil  by  the 
presentation  of  the  Beport  which  he 
laid  upon  the  table.  It  would  obvi- 
ously be  impossible  for  the  Council 
to  dificnss  a  report  of  such  length 
and  complexity  without  adequate 
time  for  oonsideratlon ;  and  all, 
tbareforst  that  he  proposed  on  that 
aocasion  to  do  was  to  ask  the  Council 
to  reoelTe  it,  and  aUow  it  to  be 
printed  and  distributed  as  a  public 
document  for  general  circulation, 
with  a  view  to  its  consideration  at 
the  March  meeting  of  the  Council. 
He  suggested  that  with  this  object  a 
special  meeting  of  the  Council  ehould 
be  convened  for  11  ▲.H.  on  the 
customary  day  of  meeting,  Wednes- 
day, Maioh  7,  the  ordinary  meeting 
of  the  Council  being  held  as  usual  at 
noon  on  that  day.  If  this  course 
should  be  approved,  it  would  doubt- 
less be  better  that  all  discussion  on 
the  Beport  should  be  reserved  until 
that  occasion ;  and  he  would  there- 
fore confine  himself  then  to  a  state- 
ment of  facts  with  regard  to  the  work 
of  the  Committee. 

Upon  its  appointment  at  the  end  of 
July,  he  entered  into  correspondence 
with  the  members,  inviting  sugges- 
tions, and  at  the  Committee's  first 
meeting,  on  October  80,  he  laid 
upon  the  table  a  memorandum  which 
he  had  prepared  during  the  recess, 
embodying  his  own  views.  He  was 
gratified  and,  he  might  add,  consi- 
dering: their  character,  agreeably 
surprised  that  his  somewhat  far- 
reaching  proposals  had  met  with  such 
general  acceptance.  The  Committee 
adjourned  after  its  first  meeting  for 
a  month,  to  enable  the  three  addi- 
tional members,  whom  it  had  instruc- 
tions to  elect,  to  consider  his 
memorandum;  and  in  December  the 
whole  subject  was  discussed  in  a  very 
full  Committee.  From  the  points 
raised  in  that  discussion  the  Beport 
now  presented  to  the  Council  had 
been  constructed,  and  he  desired  to 
tender  to  his  colleagues  his  personal 
thanks  for  the  care  and  attention 
that  they  bestowed  on  the  revision  of 
his  draft.  The  Committee  sat  for 
over  three  hours  dn   the  ptevious 
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Monday  revising  the  draft,  and  every 
member  of  the  Committee  had  con- 
tributed some  valuable  suggestions 
for  its  improvement. 

Much  of  what  appeared  in  the 
Beport  would  no  doubt  be  familiar  to 
the  Council,  but  as  it  was  a  document 
intended  for  the  information  of  the 
members  and  the  public  generally, 
the  Committee  had  thought  it  right 
to  go  into  some  detail  as  to  the 
organisation  of  the  Shows.  The 
essence,  however,  of  the  recommenda- 
tions of  the  Committee  wss  that  they 
felt  that  they  could  not  take  the  re- 
sponsibility of  advising  the  Council 
to  commit  the  Society  to  the  holding 
of  another  series  of  Shows  on  the 
basis  of  the  existing  rotation,  which 
would  involve  the  shifting  of  the 
Show  from  one  district  of  England  to 
another  for  the  nest  nine  or  ten  years  ; 
and  that  the  Committee  had  arrived 
at  the  conclusion  that  if  the  Society's 
shows  were  to  fulfil  their  proper 
function  in  the  future,  without  an  un- 
warrantable drain  upon  the  Society's 
general  resources,  it  would  be  de- 
sirable that  if  possible  they  should 
be  held  upon  a  permanent  location 
near  some  large  town  (preferably  in 
the  centre  of  England),  which  would 
be  convenient  for  railway  access  from 
all  parts  of  the  country.  In  fact,  the 
endeavour  of  the  Society  in  the  future 
should  be  to  bring  the  people  to  the 
Show,  and  not  the  Show  to  the 
people. 

It  was  right  to  add  that,  although 
the  Beport  had  been  signed  by  all 
ten  members  of  the  Committee,  Sir 
Jacob  Wilson  had  added  a  reservation 
that  he  was  not  satisfied  (as  the  other 
members  of  the  Committee  were)  that 
every  alternative  to  a  permanent 
showyard  in  one  single  place  had 
been  exhausted.  Sir  Jacob  was  "  of 
opinion  that  by  various  re-airange- 
ments  the  size  of  the  showyard  could 
be  appreciably  dimiDished ;  and  that 
by  varying  the  composition  of  the 
prize-sheet,  according  to  the  wants 
and  circumstances  of  each  district 
visited,  the  annual  expenditure  for 
prizes,  and  for  the  preparations  con- 
sequent thereon,  could  be  much 
decreased."  This  reservation  by  Sir 
Jacob  Wilson  would,  of  course, 
appear  in  the  Beport  as  printed. 

With  these  prelixtiinary  observations , 
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he  (Mr.  Parker)  desired  to  formally 
move  that  the  Committee's  Report  be 
printed  and  caronlated  *  and  that  a 
special  meeting  of  the  Ckmncil  be  held 
at  11  A-M.  on  Wednesday,  March  7, 
to  consider  it. 

Sir  NiOKL  KiNGBCOTB  seconded 
the  motion,  which  was  carried  onani- 
monsly. 

Conatry  Xeeting  of  1901. 

The  Sbobbtabt  laid  npon  the  table 
the  draft  agreement  with  the  Corpora- 
tion of  Cardiff  for  the  holding  of  the 
Comitry  Meeting  of  1901,  which  he 
had  that  morning  received  back  from 
the  Town  Clerk,  with  varions  sug- 
gested amendments  to  its  terms. 

Mr.  8ANDAT  said  that  as  he  had 
been  concerned  in  the  negotiations 
with  regard  to  this  matter,  the  sug- 
gested amendments  had  been  referred 
to  him  for  perusal.  The  wording  of 
certain  of  the  clauses  would  again 
have  to  be  revised  before  the  agree- 
ment could  be  presented  to  the 
Council  for  final  approval.  It  would, 
he  thought,  be  sufficient  if  authority 
were  given  to  the  Secretary  to  conduct 
such  n^otiations  with  the  Town 
Clerk  as  might  be  necessary  for  the 
adjustment  of  the  few  points  at 
present  outstanding. 

A  formal  motion  to  this  effect,  pro- 
posed by  Mr.  Sandat  and  seconded 
by  Mr.  Cbutchlbt,  was  passed  by 
the  Council- 
International  LlTS-Btoek  Exhibition 
at  Paris. 

The  SBCBETABYsaid  that  although 
no  official  notification  had  been 
received  on  the  subject,  it  might 
interest  the  Council  to  know  that  by 
a  Decree  of  the  French  Minister  of 
Agriculture,  dated  January  19,  the 
date  of  the  International  Show  of 
cattle,  sheep,  pigs,  poultry,  &c., 
at    Paris    in    connection    with    the 


ITniversal  Exhibition,  had  been 
altered  from  the  laat  week  in  June  to 
June  7-18.  According  to  the  Journal 
tP Agriculture  Pratique  this  change 
had  been  made  at  the  instance  of  H. 
de  Clercq,  President  of  the  French 
Syndicate  of  Shorthorn  Breeders,  on 
the  ground  *'  that  the  coincidence  of 
this  show  with  the  annual  Country 
Meeting  of  the  Boyal  Agricoltoral 
Society  at  York  would  prevent 
English  breeders  from  taking  part  in 
the  Paris  Show,  and  would  keep  awmy 
from  Paris  many  foreign  puichas^ra." 
As  no  animal  exhibited  at  Paris  by 
an  English  breeder  could  come  back 
alive  (the  existing  Government  regu- 
lations requiring  slaughter  at  the  port 
of  landing  of  every  animal  imported 
into  Great  Britain)  the  queetion  of 
the  exhibition  of  any  animal  at'botih 
shows  (7ork  and  Paris)  need  hardly 
in  any  case  be  considered  ;  and  from 
the  point  of  view  of  intending  visitars, 
the  two  shows  would  not  have 
"clashed,**  as  had  been  erroneously 
stated,  since  under  the  old  arrange- 
ment the  Tork  Show  would  have 
dosed  its  doors  before  those  of  the 
Paris  Show  were  opened. 

The  original  date  fixed  for  the 
Paris  Show  would  indeed  have  i«o- 
bably  been  found  more  convenient 
for  English  breeders  and  visitors  than 
the  altered  date  now  fixed,  since  the 
Tork  Show  would  be  open  to  the 
public  from  Monday,  June  18,  to 
Friday,  June  22,  and  the  Paris 
Show  was  not  to  have  been  opened  to 
the  public  until  noon  on  Saturday, 
June  23.  Under  the  new  arrange- 
ment the  relative  positions  of  the  t?ro 
shows  were  reversed,  Paris  coming 
before  York  instead  of  after.  Both 
tiie  cattle  show  and  the  subsequent 
horse  show,  the  date  of  which--Sep- 
tember  2-10— had  not  been  altered, 
would,  it  was  understood,  be  held  at 
Vincennes. 

Variotis  letters  and  other  docu- 
ments having  been  laid  upon  the 
table,  the  Council  adjourned  until 
Wednesday,  March  7, 1900. 


*  For  the  text  of  the  Beport  of  the  Special  Committee,  see  pages  65  to  86  of  this  nmnber. 
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^VEDNESDAY,    MARCH    7,    1900. 

THE  SABL  OF  OOVBVTBT  (EX-PBE8IDEVT)  TB  THE  GHAIB. 


Proient : 

Tnuteet. — Earl  Egerton  of  Tatton, 
Sir  Walter  Gilbey,  Bart.,  Colonel  Sir 
Nigel  Kingscote,  K.GB.,  the  Dnke 
of  Richmond  aud  Gordon,  E.G.,  Earl 
Bpencer,  K.G.,  Sir  John  H.  Thorold, 
Bart. 

Pictf-iVMwim^.— Earl  Cawdor,  the 
Earl  of  FevexBham,  Lord  Moreton, 
Sir  Jacob  Wilson. 

Other  Members  of  Covncil. — Mr.  J. 
H.  Arkwright,  Mr  Alfred  Ash  worth, 
Visconnt  Baring,  Mr.  George  Blake, 
Mr.  J.  Bowen-Jones,  Mr.  Victor  C.  W. 
Cavendish,  M.P.,  Lord  Arthur  Cecil, 
Mr.  Percy  Crutchley,  Lieut. -Col. 
Cartis-Hayward,  Mr.  A.  B.  W.  Darby, 
the  Earl  of  Derby,  K.Q.,  Mr.  J. 
MarshaU  Dngdale,  Mr.  S.  P.  Foster, 
Mr.  Hagh  Gorringe,  the  Marqnis  of 
Granby,  Mr.  R  Neville  Grenville, 
Mr.  James  Homsby,  the  Earl  of 
Jersey,  G.C.M.G.,  Captain  W.  S.  B. 
Levett,  Mr.  C.  S.  Main  waring,  Mr. 
Henry  D.  Marshall,  Mr  Joseph 
Martin,  Mr.  T.  H  Miller,  the  Hon. 
Cecil  T.  Parker,  Mr.  \lbert  Pell,  Mr. 
Frederick  Reynard,  Mr.  C.  C.  Rogers, 
Mr.  Howard  P.  Ryland,  Mr.  G.  H. 
Sanday,  Mr.  Henry  Smith,  Mr.  E. 
W.  Stany forth,  Mr.  Martin  J.  Sutton, 
Mr.  Garreit  Taylor,  Mr.  J.  P.  Terry, 
Mr.  R.  A.  Warren.  Mr.  B.  V.  V. 
Wheeler,  Mr.  C.  W.  Wilson. 

Officers. — Sir  Ernest  Clarke,  Secre- 
tary; Dr.  Fream,  Editor  of  the 
Journal ;  Dr.  J.  Augustus  Voelcker, 
Consulting  Chemist;  Mr.  W.  Car- 
rut  hers,  F.R.8..  Consulting  Botanist ; 
Mr.  J.  E.  Gomptop-Bracebridge, 
Assistant  Director ;  Mr.  R.  S. 
Burgess,  Superintendent  of  the  Show- 
yard. 

Professor  Rir  George  Brown,  C.B. ; 
Professor  McFadyean. 

Apologies  for  non-attendanoe  were 
received  from  Lord  Brougham  and 
Yauzi  Lord   Middleton,   Mr.  R.   C. 


Assheton,  Mr.  H.  Chandos-Pole-Grell, 
Mr.  F.  8.  W.  Comwallis,  M.P.,  Mr. 
A.  E.  Pease,  M.P.,  Mr.  Dan  Pidgeon, 
Mr.  J.  E.  Ransome,  Mr.  S.  Rowland- 
son,  Mr.  A.  J.  Smith,  Mr.  R.  Stratton, 
and  Mr.  Charles  Whitehead. 

SPECIAL  OOVirCIL. 

'  The  Council  held  a  Special  Meeting 
before  the  ordinary  Monthly  business 
was  entered  upf>n,  for  the  purpose  of 
considering  the  Report  of  the  Special 
Committee  upon  the  Society's  Show 
system  (see  pages  65  to  86). 

At  the  commencement  of  the  pro- 
ceedings. 

The  Sbobbtary  said  that  he  had 
received  instructions  to  convey  to 
the  Council  the  regrets  of  H.R.H. 
the  Prince  of  Wales  at  his  inability 
to  preside  over  their  meeting  that 
day,  in  view  of  the  half-yearly 
meeting  of  the  Governors  of  Welling- 
ton College  that  was  being  held 
at  Marlborough  House  at  the  same 
time.  Under  such  circumstances  it 
was  usual  to  ask  the  President  of  the 
previous  year  to  take  the  chair. 

Accordingly,  on  the  motion  of  Sir 
John  THOBOLD,the  Earl  of  Coventry 
was  called  to  the  chair. 

The  Sbcrbtaby  then  read  the 
notice  of  the  Meeting,  as  under: — 

Notice  i.H  hereby  given,  iu  acoordanoc  with 
Bye-Law  87,  tliat  a  Speicial  Meeting  of  the 
Council  will  be  held  at  the  Society'u  House, 
IS  Hanover  Square,  W.,  at  11  A.M.  on  We<l- 
nesday,  March  7,  19U0,  for  the  purpoM  of 
considering  and,  if  thought  fit,  adopting  the 
Beport  presented  to  the  Cuuncil  on  Feb- 
ruary 7,  1900,  by  the  Special  Ck>mmittee 
appointed  on  July  26, 1899,  '*  to  consider  and 
report  as  to  any  modifications  or  alterations 
in  the  present  Show  system  which  they  may 
consider  desirable  after  the  present  Rotation 
.  is  completed." 

By  Order  of  the  Counoil, 

13  Hanover  Square,      Ernebt  Clarke, 
London,  W..  Seeretarv. 
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The  RepoTt,  which  had  been  pre- 
viously printed  and  circulated,  having 
by  general  consent  been  taken  as  read. 

The  Hon.  Cecil  T.  Pabkbb»  ae 
Chairman  of  the  Special  Committee, 
formally  moved  the  adoption  of  the 
report,  and  said  that  as  the  recom- 
mendations of  the  Committee  had 
been  announced  by  him  at  the  last 
Council  meetin&r,  and  the  report  had 
since  been  freely  circulated  and 
commented  on  in  the  public  press,  he 
need  not  then  do  more  than  formally 
move  its  adoption,  reserving  to 
himself  the  right  of  reply  to  any 
points  which  miKht  be  raised  in  the 
subsequent  discussion. 

The  Earl  of  Db&by  said  that  he 
had  been  asked  to  second  the  adop- 
tion of  the  report,  presumably 
because  the  change  which  was  re- 
commended was  a  system  which 
prevailed  in  several  parts  of  Canada, 
of  which  he  had  had  some  years 
of  experience,  and  in  respect  of 
which,  therefore,  it  might  be  sup- 
posed that  he  knew  something  of  the 
working.  Before  he  approached  that 
point  he  might,  perhaps,  be  allowed 
to  say  that  he  felt  as  much  as  any 
one  present  that  this  was  a  great  and 
momentous  change  in  the  affairs  of 
the  Society.  At  the  very  inception  of 
the  Society,  when  the  first  meeting 
was  held  many  years  ago,  it  was 
emphasised  that  the  meetings  should 
be  held  in  different  parts  of  the 
<jountry,  to  show  what  were  the  best 
implements  and  breeds  of  stock — in  a 
word,  to  enlighten  the  various  parts 
of  the  country  as  to  what  was  going 
on  elsewhere.  In  those  early  days  it 
was  very  easy  to  get  a  suitable  show- 
yard,  for  the  shows  were  much  less 
in  extent.  On  the  other  hand,  the 
facilities  for  getting  about  to  dif- 
ferent parts  of  the  country — espe- 
cially for  those  who  travelled  third 
class— were  then  infinitely  less  than 
at  the  present  time.  A  gentleman 
had  told  him  that,  in  clearing  out  an 
office- drawer  lately,  he  had  come 
across  a  "Bradshaw"  of  some  forty 
years  back,  in  which  the  fares  were 
all  stated  and  the  times  of  the  jour- 
neys also  Boughly  speaking,  com- 
paring that  period  with  the  present, 
the. speed  of  trains  bad  donbled  and 


the  fares  had  decreased  by  about  one- 
half.  The  facilities,  too,  whioh  wero 
now  given  by  the  running  of  excur- 
sion and  special  trains,  at  almost 
nominal  rates,  were  such  as  to  pat 
no  diflSculties  in  the  way  of  people 
travelling  about  the  country.  Cir- 
cumstances, therefore,  having  become 
such  as  to  enable  visitors  to  travel 
about  at  little  expense,  they  coald 
not  say  that  the  placing  of  the  show 
in  any  particular  locality  would  pn- 
vent  persons  in  any  part  of  the 
country  from  attending  it.  They  had 
only  to  regard  the  excursion  trains 
running  to  all  parts  and  to  the  sea 
coast  to  observe  how  the  habit  of 
travelling  had  spread  amongst  the 
people. 

He  did  not  believe  that  the  fixing 
of  the  show  in  one  place  would  be 
detrimental  to  the  interests  of  the 
Royal  Agricultural  Society.  There 
was  an  enormous  convenience,  which 
was  stated  admirably  in  the  report, 
in  having  a  showground  where  the 
place  of  everything  was  known  be- 
forehand; and  this,  in  the  working 
of  the  show  alone,  was  very  impor- 
tant. They  could  easily  imagine  the 
amount  of  work  at  present  tbzown 
upon  the  Honorary  Director  and  the 
official  staff  in  adapting  the  require- 
ments of  the  show  to  different  sites. 
It  was  now  exceedingly  difficult  to 
obtain  suitably  placed  sites  in  the 
neighbourhood  of  large  towns ;  and 
when  the  Society  had  gone  to  country 
districts  they  had  uniformly  seen  the 
receipts  outpaced  by  the  expenditure. 
To  come  to  a  point  on  which  he  eould 
perhaps  speak  with  more  immediate 
knowledge,  in  the  larger  country  of 
Canada  there  was  a  very  great  desire 
to  promote  the  interests  of  Agricul- 
ture ;  and,  in  fact,  the  money  which 
they  spent  upon  provincial  colleges, 
and  in  disseminating  agricultural 
information,  might  bo  taken  as  an 
example  by  us  at  home.  They,  how- 
ever, not  from  a  desire  to  cut  short 
the  expenditure  unduly,  or  to  neglect 
any  particular  place,  or  to  give  pre- 
ference to  others,  were  still  in  favour 
of  their  shows  being  held  in  one 
fixed  centre. 

There  might  be  local  shows  of 
which  he  (Lord  Derby)  did  not 
know,  but,  speaking  of  those  with 
which  he  came  in  contact,  ^ey  were 
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Almost  always  held  either  where 
there  were  buildings  already,  belong- 
ing to  a  syndicate,  or  on  groand 
either  owned  or  rented  by  an  agricul- 
tural association  ;  and  in  general  the 
prevailing  conditions  were  such  as  to 
permit  of  their  shows  being  held  on 
the  same  ground  year  after  year 
without  inconyenienoe.  If  they  con- 
sidered the  amount  which  their 
Society  had  annually  to  expend — 
8,0002.  in  the  erection  of  temporary 
buildings  for  a  show,  the  whole  of 
which  had  to  be  pulled  down  again, 
the  laying  out  of  the  roads  with 
aleepera  for  the  heavy  machinery, 
and  the  additional  expense  to  the 
local  committee  in  complying  with 
the  Society's  very  reasonable  require- 
ments, and  for  putting  the  eround 
back  again  as  far  as  they  could  to  its 
original  state— all  these  were  con- 
siderations which,  be  ventured  to 
suggest,  pointed  to  the  necessity  of 
adopting  the  principles,  which  were 
contained  in  the  Special  Committee's 
report.  He  thought  the  Members  of 
Council  would  agree  that  the  report 
was  a  very  admirable  and  concise 
summary  of  the  considerations  which 
governed  this  question.  It  necessarily 
occupied  a  great  number  of  pages, 
but  at  the  same  time  he  did  not 
think  there  were  any  paragraphs 
which  were  not  essential  to  it. 

In  the  county  with  which  he  was 
best  acquainted  (Lancashire)  there 
were  increasing  difficulties  year  after 
year  in  connection  with  the  holding 
of  the  County  Show.  Their  difficul- 
ties with  respect  to  securing  the 
necessary  ground  for  their  show  were 
becoming  incresksingly  great ;  so  much 
so,  indeed,  that  in  retiring  from  his 
presidency  of  that  Society  last  year, 
he  told  his  colleagues  that  in  his 
opinion  the  time  was  fast  approach- 
ing when  the  Lancashire  Society 
would  have  to  look  out  for  a  perma- 
nent ground.  He  only  mentioned 
this  as  showing  the  t-incerity  of  his 
belief  in  the  proposals  before  them. 
They  must  also  take  into  account 
the  work  now  being  done  by  the 
supplementary  societies.  These  socie- 
ties did  a  great  deal  of  work ;  and  as 
regards  exhibitors  of  stock  and  ex- 
hibitors of  implements,  they  had 
ample  opportunity  of  showing  all 
over  the  country — not  in  one  place 


alone— what  they  could  do  in  their 
respective  lines.  It  seemed  to  him, 
therefore,  that  the  necessity  for  the 
Society^s  perambulating  the  country 
no  longer  existed.  It  was  all-impor- 
tant for  the  well-being  of  the  Society 
and  for  its  financial  credit  that  it 
should  be  able  to  balance  its  expen- 
diture and  receipts  without  depend- 
ing entirely  upon  the  chance  of 
what  a  fine  day  might  do  in  bringing 
in  the  necessary  funds. 

The  Royal  Agricultural  Society 
was  doing  as  good  a  work  as  ever  it 
did.  it  was  necessarily  becomiog 
more  central  for  the  dissemination  of 
information,  for  which  it  was  un- 
rivalled throughout  the  world ;  and 
it  seemed  desirable  that  they  should 
concentrate  their  whole  efforts 
upon  having  a  fixed  show,  and  upon 
the  work  which  was  being  done 
at  present  in  that  building,  and 
which,  he  thought,  must  be  done  at 
00 e  centre.  As  regards  the  particular 
place  for  a  permanent  showyard, 
presumably  it  must  be  somewhere  in 
the  Midlands,  readily  accessible  to 
visitors  by  rail,  with  more  than 
one  line  of  route,  and  where  a  good 
water  supply  was  obtainable,  as  well 
as  fairly  good  accommodation,  and 
likewise  a  good  population,  in  order 
to  enable  the  Society  to  swell  its 
gate-money  by  the  admissions  of  the 
large  number  of  persons  who  took  an 
interest  in  the  shows.  For  these 
and  various  other  reasons  he  ven- 
tured to  second  the  adoption  of  this 
report.  He  was  entirely  in  accord 
with  almost  every  word  of  it;  and 
he  thought  that  those  who  had  taken 
so  much  pains  and  trouble  over  it 
were  entitled  to  the  best  thanks  of 
the  Society. 

Sir  Jacob  Wilson  asked  to  be 
allowed  to  make  some  observations 
as  to  the  reat-ons  which  had  led  him 
to  make  a  special  qualification  when 
attachiog  his  signature  to  the  report. 
In  order  to  do  that  it  would  be  neces- 
sary for  him  to  take  them  back  to 
the  early  history  of  the  Society,  which 
was  established  under  the  au<«pices 
of  the  fourth  Doke  of  Kichuiond  and 
the  third  Ea^l  Spencer,  for  **the 
general  advancement  of  English 
Agricultare."  This  was  aftei wards 
embodied  in  the  Charter,  from  the 
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wording  of  which  it  was  clear  that 
the  Society  was  intended  to  be 
perambalatory  in  character.  Their 
lirst  show  was  held  at  Oxford  in 
1839,  and  resalted  in  a  loss  of  up- 
wards of  l,100i.  He  might  refer  the 
Council  to  Table  I.  of  the  report, 
which  showed  the  results  of  the 
various  meetings,  but  he  ventured  on 
his  own  account  to  submit  an 
analysis  of  those  figures  which  he 
had  prepared  since  the  report  was 
issued.  During  the  first  eighteen 
years  of  the  existence  of  the  Society 
there  had  been  a  continual  loss  on 
the  shows  amounting  to  36,0002. ; 
while  the  loss  in  sixty  years  was  only 
83,6242.  The  laigest  losses  were  in 
the  early  days  of  the  Society,  but 
that  did  not  prevent  its  founders 
from  persevering  in  the  course  they 
had  adopted,  and  at  length  the  sun 
of  prosperity  shone  upon  their  under- 
taking. While  the  report,  however, 
stated  the  exact  amount  of  the  defi- 
ciency, it  did  not  state  that  nearly 
one-half  of  that  deficiency  was  due 
to  the  failure  of  the  Show  at  Kilburn. 
The  three  Metropoiitau  Shows  at 
Battersea,  Kilburn,  and  Windsor  had 
indeed  involved  the  Society  in  a  loss 
of  23,6642.  If  to  that  loss  was  added 
the  loss  of  the  last  two  years,  the 
total  loss  on  five  shows  only  was 
shown  to  be  31,6142.,  very  nearly 
approaching  the  total  loss  spread 
over  the  whole  period  of  sixty  years. 
Coming  to  more  modem  times,  the 
shows  for  the  seven  years  1891-1897 
resulted  in  a  profit  of  13,9862.,  and  if 
from  that  was  deducted  the  loss  of 
the  last  two  years,  Birmingham  and 
Maidstone  (7,9602.),  it  left  on  the 
last  nine  years  a  profit  of  6,0002. 
Taking  the  last  four  years, 
whilst  Birmingham  and  Maidstone 
showed  a  deficit,  the  two  previous 
shows  (Leicester  and  Manchester) 
resulted  in  a  gain  of  between  seven 
and  eight  thousand  pounds.  So 
there  was  not  much  to  be  said  upon 
that  point,  and  this  would  be  the 
answer  to  anyone  who  desired  to 
opset  the  existing  Charter.  It 
wad  a  curious  coincidence  that  that 
meeting  should  be  held  at  the  end 
of  the  cycle  culminating  in  the 
Maidstone  Show.  It  would  be  in- 
teresting to  COL  template  what  would 
have  been  the  attitude  of  the  Com- 


mittee if  their  sittings  had  been  beld 
after  the  Leicester  or  Manchester 
Shows.  From  the  figures  which  he 
had  adduced,  he  did  not  think  that 
tbey  were  justified  in  saying  that  the 
showyard  was  a  drain  upon  the 
finances  of  the  Society. 

The  real  question  before  the 
Council  was— what  was  best  to  be 
done  (1 )  in  the  interests  of  agricoltoie 
and  of  the  agriculturists  of  this 
country,  and  (2)  in  the  interests  of 
the  Society  and  its  members  7  And 
this  brought  them  closer  to  the  ques- 
tion as  to  whether  some  modified 
form  of  migratory  show  would  not 
more  effectually  further  the  interests 
of  the  three  classes  of  agriculturists 
in  whose  welfare  the  Society  was 
concerned— viz.  the  landlord,  the 
tenant,  and  the  labourer.  Migratory 
shows  had  been  of  very  great  nse 
in  bringing  local  breeds  of  stock  to 
the  front.  They  had  also  enabled 
the  people  in  different  districts  to 
visit  the  shows,  and  to  observe  the 
improved  breeds  of  stock  and  the 
most  modem  machinery. 

So  fsLT  as  the  tenants  were  con- 
cerned, it  was  most  important  that 
these  periodical  meetings  should  be 
brought  within  their  reach,  so  that 
the  whole  or  several  members  of 
a  family  might  visit  them  ;  where- 
as, under  the  proposed  new  system, 
involving  a  long  railway  journey, 
only  one  member  of  a  family 
might  be  able  to  attend.  Long 
intervals  elapsed  between  parti- 
cular Boyal  Shows  in  the  same 
district,  and  in  that  interval 
a  new  generation  arose  which  had 
never  seen  a  Royal  Show,  and  would 
never  otherwise  be  able  to  do  so. 

The  tendency  of  modem  legislation 
was  all  in  the  direction  of  increased 
numbers  of  small  holdings,  and  of 
the  number  of  occupiers  of  land. 
There  was  also  another  body 
which  had  not  received  suflScient 
attention  from  that  Society — namely, 
the  agricultural  labourers  ;  and, 
knowing  how  scarce  agricultund 
labour  was,  it  was  of  the  utmost  im- 
portance that  the  intelligent  labourer 
of  the  present  day  should  have  an 
opportunity  of  visiting  the  shows, 
and  witnessing  the  labour-saving 
machinery.  He  should  be  very  mu<i 
surprised,  moreover,  if  the  implement- 
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makers  did  not  acknowledge  that  they 
derived  a  considerable  advantage  from 
these  shows ;  for  it  was  a  well-known 
fact  that  much  of  the  best  machinery 
had  been  left  behind  each  year,  and 
the  agents  of  the  local  firms  asserted 
that  their  trade  was  very  slack  for  a 
year  or  two  after  the  Society  had 
visited  their  district.  He  (Sir  Jacob) 
also  r^;arded  the  show  as  a  valuable 
recruiting  ground  for  new  members. 
He  was  aware  that  he  should  be  told 
that  a  great  many  of  the  members  so 
obtain^  did  not  remain  long  on  the 
books ;  but  even  if  that  were  so,  they 
came  on  again  at  the  next  place. 
Then  he  thought  that  these  periodical 
shows  were  dae  to  the  members  in 
the  variooB  parts  of  the  country,  some 
of  whom  could  come  to  other  shows, 
bat  others  could  not.  It  tended  to 
maintain  public  interest  in  the 
Society,  which  could  not  otherwise  be 
accomplished. 

During  the  thirty-five  years  that  he 
bad  been  on  that  Council  he  had 
taken  part  on  three  difierent  occasions 
in  the  alterations  and  modifications 
of  the  then  existing  show  system, 
and  he  was  of  opinion  that  the  time 
had  arrived  for  some  further  modifi- 
cation. He  therefore  ventured  to 
suggest,  as  he  had  already  done  to 
the  Committee,  that  that  might  be 
accomplished  in  the  following  direc- 
tions :  (I)  the  re-arrangement  of  the 
districts,  (2)  the  re-arrangement  of 
the  showyard,  and  (3)  the  re-arrange- 
ment of  the  prize-sheet. 

(1)  Under  the  first  heading  he 
proposed  that  the  Society  should 
abandon  its  present  system  of  divi- 
sions in  order  to  give  the  Council  a 
free  hand  in  dealing  with  the  ques- 
tion hereafter.  If  it  were  desirable 
he  would  draw  a  line  to  separate  the 
north  from  the  south,  so  as  to 
guarantee  that  two  shows  should  not 
be  held  consecutively  in  the  same 
part  of  England.  Or  he  would 
divide  the  country  into  three  dis- 
tricts—north, midland,  and  south. 
Another  alternative  would  be  to  have 
a  northern  district,  and  then  draw  a 
perpendicular  line  dividing  the  rest 
of  the  country  into  south-west  and 
south-east  districts.  That  was  a 
0  J  stem  which  had  been  adopted  in 
Germany,  a  larger  country  than  this, 
-whose  National  Society   had  been 


founded  largely  on  the  lines  of  the 
Boyal  Agricultural  Society  by  a  gen- 
tleman who  had  for  twenty  years 
attended  their  meetings,  and  he  (Sir 
Jacob)  thought  that  they  could  leam 
much  from  the  German  methods. 
The  Society  in  sixty  years  had  visited 
forty-two  towns.  Although  a  great 
deal  had  been  made  of  the  difficulty 
of  finding  places  for  the  Society's 
shows,  he  was  aware  of  various  towns 
which  had  received  the  Society  in  the 
past,  and  which  were  able  and  willing 
to  receive  it  again  and  to  meet  all 
its  requirements.  He  might  mention 
Carlisle,  Newcastle,  York,  Doncaster, 
Preston,  Shrewsbury,  Derby,  Not- 
tingham, and  Leicester.  If  the 
Society  wanted  to  go  to  the  latter 
place  again,  he  could  point  out  an 
available  site  of  100  acres  near  the 
town,  with  a  railway  on  one  side  and 
a  main  road  on  the  other. 

(2)  With  regard  to  the  showyard, 
he  wished  at  once  to  say  that  he  was 
fully  prepared  to  accept  his  share  of 
the  responsibility  incurred  by  his 
colleagues  on  that  Council  in  trying 
to  build  up  the  showyard,  which  hod 
by  successive  developments  become 
the  wonder  and  admiration  of  visitors 
from  all  parts  of  the  world.  When 
he  was  told  that  it  was  impossible  to 
limit  the  extent  of  the  showyard,  he 
was  prepared  to  face  the  question 
and  to  try  to  do  so,  for  when  it  came 
to  a  pinch  they  must  cut  their  coat 
according  to  their  doth.  It  was 
asserted  that  100  acres  were  abso- 
lutely required,  but  he  did  not  think 
it  need  necessarily  be  so.  He  pro- 
posed to  reduce  the  size  of  the  show- 
yard  in  three  different  ways.  First, 
he  believed  that  the  main  avenues 
were  60  and  50  feet  wide  respec- 
tively, and  although  it  might  detract 
from  the  picturesqueness  of  the 
showyard,  he  would  take  3  feet  off 
each  side.  The  space  between  the 
shedding  was  20  feet,  and  from  that 
he  would  take  off  2  feet  on  each  side 
on  the  German  plan,  where  the  spaces 
between  the  sheds  were  less  than 
the  depth  of  the  sheds  themselves. 
The  question  of  open  spaces  was  one 
which  might  be  very  easily  dealt 
with.  The  cattle  sheds,  also,  he 
thought,  were  capable  of  being  modi- 
fied and  reduced.  The  present  area 
was  10  feet  6  inches  for  bulls  and 
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6  feefc  d  inches  for  cows.  He  thought 
that  at  the  BirmiDgham  and  Smith- 
lield  shows  larger  cattle  were  ex- 
hibited than  at  the  Royal,  and  for 
the  same  period — viz.  from  Friday  to 
Friday ;  and  so  far  as  Smithfield 
was  concerned  the  space  allowed  was 
4  feet  per  beast,  and  they  had  no 
parade  or  exercise.  The  same  con- 
ditions applied,  to  a  certain  extent, 
to  the  exhibition  of  horses. 

With  regard  to  implements,  he 
knew  that  there  was  no  more  popular 
part  of  the  showyard  ;  but  they  must 
be  consistent,  and  if  they  reduced 
one  part  of  the  showyard  they  must 
do  the  same  by  the  other.  He 
thought  that  the  exhibitors  would 
willingly  make  any  sacrifices  which 
the  Council  might  demand  of  them 
in  this  respect.  The  implement- 
makers,  in  fact,  did  not  always  secure 
at  other  shows  the  amount  of  space 
allotted  to  them  fat  the  •*  Royal "  show- 
yards,  as  the  following  statistics  as  to 
the  space  taken  by  six  of  the  principal 
implement-makers  at  the  Royal  and 
Smithfield  shows  respectively  would 
demonstrate : 

R..\.S.E.  Smithfield 

Feet  Feet 

Frontai^e  Frontage 

Messrs.  Fowler      .           95  48 

„       Howard     .            tUl  32 

„       Hornsby    .          luu  4H 

„       ItAiiaomc  .          KXJ  48 

„       ^farshftll    .            H4|  :J7 

„       CroBflkiU    .            8U  30 

If  the  Council  agreed  to  curtail 
the  space  for  each  exhibitor,  he 
thought  it  would  also  be  desirable  to 
exclude  duplicates  of  the  same  type. 
He  might  give  one  instance  of  what 
he  meant.  At  one  show  there  were 
exhibited  twenty  grindstones  by  one 
exhibitor,  and  of  these  there  were 
only  three  varieties.  He  would  also 
advocate  the  total  exclusion  of  non- 
agricultural  articles.  If  the  show 
were  fixed,  the  implement  manufac- 
turers would  never  expect  to  have 
the  same  amount  of  space  as  they 
had  at  the  present  time ;  and  if 
the  various  moditications  which 
he  had  suggested  were  carried  out, 
he  saw  no  difficulty  in  reducing 
the  extent  of  the  showyard  by  one- 
fourth. 
He  might  take  the  case  of  Cam- 
ridRc,  where  only  64  acres  were 
vailable,  and  the  showyard  was  so 


awkwardly  shaped  that  it  WM  eSL' 
tremely  difficult  to  lay  out.  Not- 
withstanding these  disadvantages, 
however,  they  had  a  most  suooessf  nl 
show,  and  made  a  profit  of  1,096/. 
Personally,  he  had  never  yet  seen  a 
showyard  which  was  too  crowded 
with  people,  and  it  was  a  fact  that, 
however  large  the  showyazd  mig^fat 
be,  the  greatest  number  of  people 
would  always  be  found  congregated 
wherever  there  was  anything  popular 
to  be  seen.  People  liked  to  be  in  a 
crowd.  Comparing  Cambridge  with 
a  small  showyard,  to  Darlington 
with  a  larger  one,  the  former  bad  the 
best  of  it,  for  Cambridge  had  more 
implements,  more  stock,  more  visi- 
tors, and  400Z.  more  profit.  Kilbnm 
was,  of  course,  exceptional:  it  was 
an  international  show;  and  in  the 
space  of  100  acres  they  had  twice  as 
many  implements  and  half  as  many 
again  stock  as  were  now  expected; 
while  at  Windsor  the  numbers  were 
even  larger. 

(3)  With  regard  to  the  prire  list : 
be  had  always  held  that,  as  a  National 
Society,  they  should,  where  possible, 
act  in  a  national  manner,  and  that 
primd  facie  all  breeds  of  stock  should 
be  represented.  But  then  they  were 
brought  face  to  face  with  the  fact 
that  this  plan  had  not  always  been 
adopted  in  the  early  days  of  the 
Society.  It  was  not,  indeed,  until 
Kilbum  that  all  breeds  were  ex- 
hibited, and  he  could  not  admit  that 
it  had  been  a  universal  snocess;  in 
fact,  in  many  cases  it  had  been  a 
failure.  They  would  find  on  referring 
to  the  catalogue  one  or  two  entries  in 
certain  classes,  and  sometimes  none 
at  all,  although  the  Society  had  to  go 
to  the  expense  of  shedding,  judge's 
fees,  &c.,  just  the  same  as  in  well- 
filled  classes.  He  did  not  think  the 
Society  could  continue  this,  but  might 
very  well  fall  back  upon  the  plan 
adopted  in  its  earlier  stages.  He 
wouM  suggest  that  prizes  for  the 
principal  breeds  only  should  be  given 
at  every  show,  leaving  the  other 
breeds  to  be  treated  liberally  on 
visiting  their  respective  districts ;  and 
he  believed  that  exhibitors  would 
fully  appreciate  the  Society's  reasons 
for  taking  such  a  step.  The  reference 
to  two-shear  rams  referred  to  in  the 
report  showed  that  there  was  a  strong 
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diBinolUiatiOn  to  cat  down  prices ;  but 
he  would  remark  that  there  was  no 
analogy  between  the  course  suggested 
by  him  aud  that  adopted  with  regard 
to  two-shear  rams,  prizes  for  which 
had  been  given  ever  since  the  Society 
started.  And  although,  generally 
speaking,  this  might  be  desirable, 
there  were  some  breeds  in  this 
country  in  which  it  was  absolutely 
nodesirable  that  there  should  be  early 
lamb  classes. 

By  the  above  facts  he  claimed  to 
have  shown  that  it  was  possible,  and 
even  desirable,  to  considerably  reduce 
the  size  of  the  showyard,  together 
with  the  consequent  expenses,  and 
thus  to  render  it  possible  for  the 
Society  to  accept  sites  of  smaller  area 
nearer  large  towns  and  in  populous 
districts. 

He  now  came  to  the  question  of 
fixed  shows,  referred  to  at  the  end  of 
the  report,  and  he  would  venture 
two  or  three  objections  to  the  pro- 
positions there  put  forward.  In  the 
first  place,  they  would  lose  their 
2,000{.  guarantee.  It  had  been  said 
that  the  time  would  come  when  they 
would  not  be  able  to  get  the  2,0002., 
but  he  had  heard  that  for  the  last 
quarter  of  a  centuiy,  and  would 
hazard  the  prophecy  that  they  would 
get  it  for  many  years  to  come.  Then 
ihej  would  lose  altogether  the  local 
prizes;  the  trials,  such  as  of  cider 
presses,  bop  washers,  &c.,  which  had 
been  held  when  the  Society  went  to 
particular  districts,  would  of  neces- 
sity be  discontinued ;  and  the  interest 
in  certain  special  breeds  would 
naturally  die  out.  The  number  of 
members  would  certainly  decrease 
unless  they  went  about  the  country, 
though,  no  doubt,  they  would  be 
increased  for  the  first  year  in  the 
district  where  the  fixed  show  was 
located,  and  the  old  members  in  other 
districts*  might  remain  on  ;  but  when 
they  died  off  the  Society  would  not 
be  able  to  replace  them.  He  had  no 
doubt  there  were  signs  that  the 
members  would  endeavour  to  express 
their  own  opinions  on  this  subject. 
Another  objection  was  that  small 
tenants  and  labourers  would  not  be 
able  to  attend  these  shows  from  a 
distance,  in  spite  of  the  stress  which 
Lord  Derby  bad  laid  upon  the  facili- 
ties offered  by  excursion  trains.  There 


were  many  parts  of  the  country 
which  were  even  now  many  miles 
from  the  railway,  and  it  was  not 
possible  to  inspire  the  same  interest 
in  shows  held  a  long  way  off  sm  in 
those  which  were  brought  especially 
under  people's  notice.  He  feared 
that,  by  the  adoption  of  the  principle 
of  a  fixed  showyard,  the  Society 
would  lose  that  Royal  and  national 
character  which  had  been  most  won- 
derfully maintained  for  the  past  sixty 
years. 

It  was  a  favourite  argument  of 
those  who  advocated  this  change  to 
refer  to  the  example  of  the  Dublin 
Horse  Show;  but  he  might  remind 
them  that  Agriculture  in  Ireland  was 
different  in  every  respect  to  what  it 
was  in  this  country.  With  the  ex- 
ception of  Belfast  and  Cork,  there 
were  no  towns  of  suflScient  popu- 
lation in  Ireland  to  receive  the 
National  Society;  and  moreover 
the  Royal  Dublin  Society  was  an 
institution  representing  various 
interests,  of  which  agriculture 
was  only  one.  The  Dublin  Horse 
Show  had  been  a  great  success, 
and  having  been  instrumental  in  its 
formation  he  (Sir  Jacob)  took  great 
interest  in  it.  The  showyiurd  com- 
prised 40  acres,  of  which  5}  acres 
were  covered.  The  land  had  cost 
9^3502.,  or  about  240/.  per  acre,  whilst 
the  walls,  buildings,  and  fittings  had 
oost  60,000/. 

He  adverted  for  a  moment  to 
the  question  of  the  railway;  even 
if  they  took  a  multitude  to  the 
shows,  it  did  not  necessarily  follow 
that  they  would  take  the  agricul- 
tural public.  Agriculture  was  what 
this  Society  was  started  for,  and  he 
desired  that  they  should  deal  fairly 
with  members  in  all  parts  of  the 
country,  and  not  curtail  their  privi- 
leges. If  the  show  became  fixed 
there  would  be  a  danger  of  this 
Society  gradually  dwindling  down  to 
a  mere  horse  show  for  professional 
showmen,  to  the  exclusion  of  more 
certain  rent-paying  stock,  such  an 
cattle  and  sheep. 

It  might  be  that  the  time  would 
come  when  a  fixed  show  would  be 
inevitable,  but  that  time  was  not  yet. 
If  it  were  so,  then  he  would  approve 
of  the  Committee's  report,  which  he 
had  signed  with  a  reservation.    But 
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inasmuch  as  the  time  had  not  in  his 
opinion  yet  arrived,  he  thought  it 
only  honest  and  prudent  to  attach  the 
qualification  which  stood  in  his  name, 
seeing  that  so  many  towns  were  still 
able  and  willing  to  receive  them  ;  and 
he  hoped  the  Council  would  postpoae 
the  application  of  this  recommenda- 
tion at  least  for  the  present.  lie 
would  implore  the  Council  to  pause 
for  a  while  before  abandoning  a 
well-tried  and  popular  system  which 
had  worked  so  well  for  the  last  sixty 
years,  and  had  done  so  much  for  the 
advancement  of  British  agriculture, 
in  favour  of  a  most  doubtful  and 
dangerous  experiment  of  substituting 
a  drastic  and  untried  plan,  which 
he  feared  would  prove  the  first  step 
in  the  downward  course,  if  not  the 
absohite  death-blow  to  this  great 
Society. 

Mr.  James  Hobnsby  said  the 
implement  exhibitors  were  equally 
divided  in  their  opinion  about  the 
advantages  of  the  present  system  and 
of  a  fixed  place  for  the  show,  but  there 
were  a  great  many  things  to  be  taken 
into  account  before  the  adoption  of 
that  plan.  He  thought  that  it  ought 
to  be  taken  into  consideration,  if  they 
were  to  have  a  permanent  showyard, 
whether  it  would  not  be  desirable 
that  they  should  have  fixed  offices 
and  a  fixed  place  on  the  site  to  carry 
out  the  business  of  these  shows.  If 
their  place  of  business  were  moved 
into  the  country,  there  would  be 
much  less  expense  incurred.  He  con- 
sidered the  three  places  which  had 
been  named — viz. London,  Manchester, 
and  Birminp:ham — were  not  the  best 
places  for  the  show,  but  considered 
Leicester  the  most  central  for  railway 
communication  and  for  agricultural 
interests.  Before  any  place  was 
fixed  upon  he  thought  that  each 
selected  town  should  be  consulted  and 
asked  what  accommodation  they  had 
to  offer,  and  the  best  terms  they  could 
offer  the  Society.  He  was  further  of 
oj)ini()n  that  the  Council  ought  to  con- 
sider whether  Breed  and  other  societies 
would  come  with  them  and  hold  their 
shows  at  the  same  place,  which  would 
also  much  reduce  the  expenses  of  their 
Society. 

The  Earl  of  Feversham  thought 
that  this  was  one  of  the  most  impor« 


tant  questions  which  had  ever  been 
brought  under  the  consideration  of 
the  Council,  and  he  certainly  agreed 
so  far  with  Sir  Jacob  Wilson   that 
they  should  not  take  up  this  new 
scheme  in  a  hurried  manner — i.e.  that 
the  members  of  the  Council  and  the 
large    number  of   members    of    the 
Society  should  have  a  further  oppor- 
tunity of  considering  the  recommen- 
dations of  the  Committee.    It  seemed 
to  him  that  there  might  be    some 
farther   proposals   made    for    meet- 
ing their  present    difficulties.      For 
instance,  could  it  not  be  considered 
whether    a    biennial    country    show 
could  take  the   place  of  an  annoal 
show,  and  in  the  intermediate  year 
might  not  the  show  be  held  in  that 
very  capacious    building,   the  Agri- 
cultural   Hall?      They    would    then 
have  a  show  in  London  and  also  in 
the   country.    For  his  own  part,  he 
did    not  consider  that    the  present 
proposal  would  be  at  all  desirable. 
Would  it  not  be  rather  premature  on 
the  whole  to  adopt  so  great  and  wide 
a  change?     Was  it  not  better  that 
they  should  have  a  little  more  time 
in  which  to  consider  it  ?    He  quite 
appreciated  the  arguments  used  by 
his  noble  friend,  Lord  Derby,  with 
regard    to    this   question.      At    the 
same  time  the  agriculturists  of  this 
country    did    not    want    to    travel 
too    quickly ;    they    did    not    want 
to    make    too    wide    changes;    and 
they  would  rather  have  a  little  more 
time  to  consider  the  matter  before 
such  a   great    change  was  brought 
about. 

Mr.  S.  P.  Foster  said  on  one  side 
they  had  before  them  the  most  ex- 
cellent and  capably  drawn  up  report 
of  the  Committee,  but  on  the  other 
side  they  had  not  heard  one  single 
word  until  the  very  lucid  statement 
made  that  morning  by  one  of  the 
ablest  and  most  experienced  men 
amongst  them,  Sir  Jacob  Wilson. 
Everything  that  Sir  Jacob  had  stated, 
he  (Mr.  Foster)  most  thoroughly 
endorsed.  He  himself  had  had  some 
little  practice  and  experience  in  the 
work  of  the  shows,  and  knew  some- 
thing of  the  places  in  the  North  of 
England.  He  thought  that  there 
was  no  doubt  that  in  the  North  or 
Northern    Midlands   there    were   at 
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least  eleven  or  twelve  places  available 
where  the  Society's  shows  might  be 
held.  He  did  not  see  that  there  was 
any  necessity  for  a  panic  because  the 
Society  had  lost  money.  Sir  Jacob 
had  remarked  that  it  would  be 
absolutely  impossible  to  induce  small 
tenant  farmers  and  agricultural  la- 
bourers to  come  to  a  e^ow  if  a  site 
for  it  were  fixed  at  a  distance  from 
them  of,  say,  250  or  300  miles. 
However  that  might  be,  he  could 
say  that  Carlisle  was  ready  to  receive 
them  at  the  present  moment ;  but  if 
the  show  were  held  at  Nottingham 
he  did  not  think  that  there  would  be 
three  men  out  of  his  own  parish  who 
would  be  able  to  get  to  the  show 
within  twenty-five  years,  while,  if 
a  meeting  were  at  Carlisle,  or  at 
Preston,  and  they  could  get  to  and 
from  the  show  in  one  day.  they  would 
come  to  visic  it.  That,  he  con- 
sidered, was  a  strong  argument  why 
their  shows  should  be  migratory  in 
character.  He  should  like  to  ask  if  it 
were  proposed  to  adopt  the  Special 
Committee's  views  without  asking  the 
members  of  the  Society  what  their 
opinions  were.  He  thought  there 
was  another  ten  years  at  least  before 
them  during  which  the  Society  could 
find  places  for  holding  its  shows, 
and  he  considered  that  they  should 
hesitate  before  taking  the  step  pro- 
posed. 

Mr.  H.  D.  Mabshall  said  that  as 
a  wrouk  impression  might  be  obtained 
from  Mr.  Homsby*s  remarks  as  to  the 
attitude  of  the  implement  exhibitors, 
he  thought  it  right  to  mention  that 
at  a  meeting  of  the  Agricultural 
Engineers'  Association,  nineteen  of 
the  largest  firms  of  implement- 
makers  were  in  favour  of  a  fixed 
show,  whilst  nine  of  the  smaller  firms 
were  in  favour  of  the  migratory 
system.  He  believed  the  majority  of 
implement  exhibitors  would  be  in 
favour  of  a  fixi-d  show,  and  he  him- 
self thought  that,  a  permanent  loca- 
tion in  the  Midlands  would  be  the 
best  solution  of  the  question.  A 
properly  organised  show  would  attract 
to  it  every  person  interested ;  and,  as 
a  matter  of  fact,  the  books  of  his 
firm  showed  that  the  Eilburn  meet- 
ing was  one  of  the  best  they  had  ever 
had  for  business,  whatever  its  results 


to  the  Society.  Visitors  now  came 
to  the  Royal  Shows  from  all  over 
England,  and  there  was  no  reason 
to  doubt  that  they  would  come  in  the 
future  if  the  show  were  fixed  in  an 
easily  accessible  position.  The  time 
had  come  to  look  this  matter  fairly  in 
the  face ;  and  now  was  the  time  for 
change,  if  changes  were  to  be  made. 
He  thought  that  if  made,  probably 
the  railways  of  the  district  selected  ' 
would  help  the  Society  in  its  acquisi- 
tion of  a  fixed  showyard. 

Mr.  ASHWOBTH  said  they  had  all 
listened  with  great  interest  to  Sir 
Jacob  Wilson^  because  the  shows  had 
been  under  his  special  control  for  a 
great  number  of  years.  His  argu- 
ments were  too  long  for  one  person 
to  answer  in  detail,  and  he  (Mr. 
Ashworth)  did  not  propose  to  attempt 
to  do  so  on  that  occasion.  He  thought 
that  Sir  Jacob  Wilson  had  forgotten 
what  Lord  Derby  had  stated,  that  the 
whole  situation  was  now  altered.  Sir 
Jacob  had  spoken  of  what  had  an- 
swered for  sixty  years,  and  begged 
them  to  go  on  and  wait,  in  the  hope 
that  things  would  right  themselves, 
forgetting  that  the  situation  had  en- 
tirely changed.  He  also  made  this 
important  mistake,  that  he  took  it 
for  granted  that  they  were  the  only 
Society  for  educational  purposes.  If 
such  had  bt  en  the  case,  many  of  Sir 
Jacob's  arguments  would  have  had 
greater  force ;  but  let  them  hark 
back,  as  Sir  Jacob  asked  them  to 
do,  to  the  formation  of  the  Society 
sixty  years  ago.  He  (Mr.  Ashworth) 
had  been  reading  up  the  contem- 
porary literature  of  that  time,  and  he 
could  not  find  that  more  than  twenty 
shows  existed  when  the  Society  was 
started.  According  to  the  Live  Stock 
Jov/mal  Almanac^  there  were  at 
the  present  time  266  Agricultural 
Societies,  eighty  Chambers  of  Agri- 
culture, and  over  fifty  Societies 
for  the  registration  of  pedigree 
stock. 

Though  the  Society  had  done  im- 
menpe  and  grand  work  for  Agricul- 
ture, they  must  not  forget  their  allies, 
the  local  societies.  Apart  altogether 
from  the  Society's  financial  position — 
and  he  denied  entirely  that  these  were 
panic  proposals — there  were  other 
reasons  why  the  time  had   arrived 
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when  the  shows  should  become 
stationary,  and  of  these  he  woald 
enumerate  three.  The  first  was  that 
by  going  into  country  districts  the 
Society  not  only  diborganised  the 
local  shows,  but  interfered  seriously 
with  their  finances.  In  the  earlier 
days  it  was  impossible  perhaps  for 
the  local  people  to  see  in  their  own 
districts  a  good  exhibition  of  pedi* 
gree  animals.  He  bad  taken  the 
trouble  to  mark  on  a  map  (which  he 
exhibited)  the  number  of  agricultural 
shows  held  at  the  time  of  the  Society's 
first  meeting  at  Oxford  in  1839,  and 
upon  another  copy  of  the  map  the 
principal  shows  held  at  the  present 
day.  In  the  first  map  the  shows  were 
extremely  sparsely  scattered,  while  in 
the  second  the  map  was  so  fully 
covered  that  he  had  been  obliged  to 
omit  many  of  the  smaller  shows. 
But  those  which  he  had  marked  were 
sufficient  to  indicate  the  enormous 
increase  in  the  agricultural  show 
system  daring  the  past  sixty  years. 
Local  societies  now  had  such  good 
stock  exhibited  at  their  meetings  that 
it  was  only  a  question  of  degree  be- 
tween the  winner  of  a  prize  at  the 
Royal  and  the  winner  at  the  County 
Show.  But  even  if  it  were  not  so,  it 
was  quite  possible  for  local  people  to 
appreciate  the  difference  between  a 
good  animal  and  a  bad  one,  without 
seeing  the  finest  specimens  of  the 
breed.  One  could  tell  the  good  points 
of  a  horse  without  having  seen  Per- 
simmon or  Flying  Fox.  Animals,  of 
course,  were  not  stationary,  even 
though  shows  might  be,  but  would 
continue  to  travel  about  from  one 
show  to  another,  as  they  did  at  the 
present  time. 

In  his  opinion,  the  local  shows  were 
in  the  position  of  colonies  to  the 
Royal  Sho^,  and  instead  of  doing 
anything  to  help  them  the  **  Royal " 
swooped  down  like  a  huge  bird  of 
prey,  and  mulcted  the  district  in  the 
sum  of  something  like  10,000Z.,  which 
had  to  be  found  by  the  Local  Com- 
mittee, besides  spoiling  the  local 
show  for  that  year.  He  knew  that 
local  societies  dreaded  the  visits  of 
the  *'  Royal.'*  ITor  instance,  when 
the  Yorkshire  Society  found  that  the 
"  Royal "  was  going  to  York  this  year 
they  declined  to  have  their  show  dis- 
organised, and  decided  to  hold  it  at 


Donoaster.  From  an  educational  point 
of  view,  he  was  sorry  that  he  oonld 
not  agree  with  Hir  Jacob  Wilson  at 
all.  Sir  Jacob  advocated  this  trayel- 
ling  about  by  their  Society :  but  the 
Thoroughbred  StalUon  Show  did 
not  travel,  the  Shire  Horse  Show  did 
not  travel,  and  the  Dublin  Show 
did  not  travel.  No  one,  however, 
asserted  that  because  these  shows 
were  stationary  they  were  less  educa- 
tional, and  in  his  opinion  the  **  Royal  * 
Society  should  not  travel. 

His  second  reason  was  in  connec- 
tion with  paragraph  32  of  the  report. 
Undoubtedly  a  better  show  of  imple- 
ments could  be  held  in  a  stationary 
showyard  than  in  a  travelling  one. 
He  had  long  looked  upon  the  imple- 
ment department  of  the  show  as  cer- 
tainly not  less  important,  though 
perhaps  less  popular,  than  the  other 
departments.  Good  work  had  been 
done  in  the  breeding  of  cattle,  but 
agricultural  implement  makers  had 
done  equally  as  much  for  the  arable 
farmer.  How  would  it  have  been 
possible,  considering  the  state  of  the 
agricultural  labour  market,  to  have 
gathered  in  the  harvest  last  season 
but  for  the  assistance  of  the  labour- 
saving  machinery  invented  by  the 
implement- makers  7  He  would  have 
the  Society  do  all  in  its  power  to 
encourage  the  trials  of  new  imple- 
ments. It  was  understood,  or  stated, 
that  these  trials  were  not  popular,  but 
that  they  were  so  in  the  Society's 
early  days  was  proved  from  the  con- 
temporary account  of  the  Society's 
meeting  at  Cambridge  in  1840,  which 
said  **  the  people  flocked  to  the  trials 
of  implements  in  their  thousands,  in 
carriages  and  on  horseback,  and  it  was 
a  most  interesting  feature  of  the  show." 

In  his  judgment  the  time  had  ar- 
rived, and  was,  indeed,  overdue,  for 
this  Society  to  make  a  change.  The 
time  of  the  Council  and  of  its  com- 
mittees was  taken  up  with  the  con- 
sideration of  innumerable  details,  nnd 
work  which  would  normally  occupy 
four  days  had  to  be  crowded  into  two. 
Their  time  was  indeed  far  too  largely 
occupied  with  work  necessitated  by 
the  travelling  nature  of  the  shows,  to 
the  exclusion  of  work  indicated  by  the 
list  in  the  Charter  of  other  objects  for 
which  the  Society  was  established. 
If  they  were  asked  what  they  were 
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doing  on  the  Bcienilfic  side  of  the 
Society's  work,  their  answer  would  be 
they  had  no  time  to  make  inyestiga- 
tions.  After  sixty  years  they  still 
had  no  time  to  carry  out  many  of  the 
commands  of  the  Charter  on  the  sub- 
ject of  agricultural  education,  on  the 
condition  of  the  agricultural  labourer, 
and  of  his  cottages  and  gardens. 
With  regard  to  discovering  new  vege- 
tables for  the  food  of  man  and  of 
stock,  nothing  had  been  done  since 
the  days  of  Turnip  Townshend.  He 
did  not  want  to  be  misunderstood. 
Their  Society  had  done,  and  was 
doing,  a  grand  work,  and  he  felt  sure 
that  there  was  abundant  evidence 
that  it  had  more  than  satisfied  tlie 
meet  ambitious  of  its  promoters.  The 
adoption  of  the  principle  of  a  fixed 
showground  would  not  only  be  con- 
tinuing, but  would  tend  to  ac- 
celerate, that  work,  and  it  was  for 
these  reasons  that  he  asked  the  Coun- 
cil  to  vote  for  the  report  then  before 
them. 

Earl  EOBBTON  of  Tattok  thought 
that  the  Council  were  much  in- 
debted to  Sir  Jacob  Wilson  and  Mr. 
Ashworth  for  having  placed  before 
them  the  two  sides  of  the  question  at 
issue  so  clearly  and  fully.  On  the 
whole,  he  thought  the  report  of  the 
Committee  was  deserving  of  support, 
though  he  did  not  think  the  Society 
should  take  any  steps  of  the  nature 
proposed  without  having  some  definite 
plan  before  them  which  they  could 
discuss,  and  which  would  set  forth 
the  advantages  and  disadvantages  be- 
tween the  new  and  the  old  systems. 
He  thought  there  might  be  many 
objections  to  a  fixed  position  in  the 
centre  of  England.  On  the  other 
band,  they  would  have  to  pay  a 
higher  price  for  a  suitable  location 
near  London  than  in  the  country, 
and  it  appeared  that  there  were  large 
towns  in  tlie  centre  of  England  ready 
to  receive  them.  Tne  question  was 
whether  it  was  now  time  to  make  a 
change.  It  was  quite  clear  that  if 
they  had  one  place  for  their  show, 
its  position  would  be  a  very  difficult 
one  to  suggest ;  and  before  they  took 
any  steps  in  the  matter  he  should 
like  to  know  exactly  what  sites  were 
offered,  their  advantages  and  disad- 
vantages,  what  the  expense  woxxld  be. 


and  how  the  expense  would  be  pro- 
vided for. 

Mr.  J.  BowEN-JoKBS  remarked 
that  he  had  very  little  to  say  with 
regard  to  the  report,  except  that  he 
rec<^niised  that  it  had  been  drawn  up 
with  the  greatest  care,  and  the  various 
facts  had  been  put  before  them  in  a 
very  clear  and  lucid  manner.  On  the 
other  hand,  he  should  like  to  make 
acknowledgment  of  the  force  of  Sir 
Jacob  Wilson*B  speech,  which,  both  in 
construction  and  argument,  was  most 
admirable.  The  only  question  that 
it  appeared  that  the  Council  had  to 
decide  was  whether  they  were  pre- 
pared to  take  a  leap  in  the  c^k 
now,  or  try  still  further  to  carry  out 
the  old  principles  on  which  the  Society 
had  been  working  since  its  formation. 
One  question  had  been  alluded  to  by 
Lord  Egerton— viz.  what  would  the 
cost  of  the  permanent  showground 
be,  and  what  amount  of  money  woald 
be  required  to  be  expended  on  build- 
ings, as  against  the  annual  expen- 
diture on  their  exhibitions  ?  He 
thought  the  arguments  pro  and  con 
had  been  well  gone  over,  and  he  did 
not  intend  to  detain  the  Council  by 
going  into  them  again,  except  to  say 
that  if  they  accepted  Mr.  Ashworth's 
arguments  as  to  the  Society's  peripa- 
tetic shows  being  carried  out  to  the 
disorganisation  of  other  societies,  he 
simply  held  a  brief  for  the  small 
societies  at  the  expense  of  the  great 
parent  Society.  Moreover,  he  (Mr. 
Bowen- Jones)  did  not  think  that  a 
comparison  with  the  pedigree  socie- 
ties holding  stationary  shows  was  at 
all  to  the  point.  With  the  expression 
of  these  views,  he  hoped  the  Council 
would  take  the  opinion  expressed  by 
many  practical  men,  and  delay  deter- 
mining upon  the  course  suggested  by 
the  Committee. 

Earl  Cawdob  said  his  own  feeling 
was  that  the  Council  shoald  take  a 
decided  course  in  one  direction  or 
another.  Sir  Jacob  Wilson  bad  put 
forward,  in  a  veiy  able  speech,  his 
reasons  for  throwing  over  the  report, 
although  he  had  signed  it.  He  (Lord 
Cawdor)  had  listened  very  attentively, 
and  had  failed  to  discover  in  Sir 
Jacob's  speech  one  single  item  of 
agreement  ^th  the  report ;  indeed 
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his  object  seemed  to  be  to  do  away 
with  and  destroy  the  report. 

Sir  Jacob  Wilson  (interposing) 
said  that  if  it  were  proved  that  the 
time  had  come  for  the  termination  of 
the  Society's  migratory  shows,  he 
wonld  withdraw  every  objection,  but 
it  was  becanse  he  was  not  satisfied  on 
that  point  that  he  had  signed  the 
report  with  a  reservation. 

Lord  Gawdob  said  that  did  not 
alter  his  argument,  for  Sir  Jacob  had 
advocated  changes  which  were 
directly  in  opposition  to  the  terms  of 
the  report.  What  they  were  asked 
really  to  consider  was  whether  this 
report  should  be  adopted,  or  rejected, 
or  postponed  for  further  considera- 
tion. He  had  not  heard  any  argument 
for  postponing  it.  They  must  of 
course  respect  the  opioion  of  those 
men  of  experience  who  advocated  the 
continuance  of  their  moving  and 
wandering  shows,  but  the  weight  of 
evidence  in  the  report,  the  whole 
burden  of  the  evidence,  tended  in  one 
direction — viz.  that  if  the  migratory 
shows  were  continued  their  size  would 
have  to  be  curtailed.  This  was  the 
course  advocated  by  Sir  Jacob  Wilson, 
but  he  (Lord  Cawdor)  ventured  to 
join  issue  with  Sir  Jacob  on  that 
point.  He  hoped  to  see  their  Society 
and  its  shows  still  growing.  Indeed, 
he  had  never  found  in  the  paHt  that 
Sir  Jacob  Wilson  had  been  one  to 
advocate  the  diminishing  of  the  size 
of  the  shows,  but  rather  the  contrary. 
Was  the  organisation  of  the  Society 
to  be  curtailed  because  they  could 
not  get  showyards  large  enough  for 
their  purposes  near  populous  centres  ? 
He  was  of  opinion,  too,  that  they 
should  not  cut  down  the  implement 
department  of  the  Society.  The 
exhibition  of  machinery  such  as 
appeared  in  their  showyards  was  of 
great  advantage  as  showing  the 
means  b>  which  labour  could  be 
saved.  The  development  of  this 
branch  of  the  show  could  only  be 
accomplished  by  taking  some  site 
larger  than  they  had  at  present. 

He  thought  the  case  of  the  Special 
Committee  had  been  made  out— to 
his  satisfaction,  at  all  events.  The 
question  had  been  most  carefully 
considered,  and  what  the  Council  had 


to  do  was  first  of  all  to  settle  some 
principle,  and  the  question  of  cost 
would  then  come  afterwards.  He 
hoped  they  would  pass  the  resolu- 
tion for  the  adoption  of  the  principle 
of  a  fixed  site,  and  then  refer  it  to 
the  committee  for  consideration  and 
further  report.  One  or  two  likely 
suggestions  had  been  made  by  various 
speakers,  but  he  did  not  think  Lord 
Feversham's  suggestion  as  to  a  show 
in  the  country  every  two  yean 
needed  much  consideration,  and  be 
hoped  he  should  never  live  to  see  the 
Royal  Agricultural  Society  at  the 
Agricultural  Hall.  He  felt  that  they 
ought,  and  were  now  in  a  position,  to 
mi^e  up  their  minds  one  way  or 
the  other  in  respect  of  the  principle 
advocated  in  the  report. 

Mr.  Mabtik  J.  Sutton  said  his  chief 
desire  in  s^teaking  was  to  heg  that  the 
Council  would  not  proceed  to  make 
such  a  drastic  change  as  was  pro- 
posed without  being  sure  that  they 
were  in  touch  with  their  clientele. 
He  had  not  met  one  single  farmer 
who  had  not  expressed  his  aversion 
to  the  proposed  change.  Though  an 
exhibitor  in  the  implement  depart- 
ment of  their  shows  himself  (as  were 
other  members  of  their  body),  he  did 
not  speak  as  such,  for  undoubtedly 
the  large  implement  exhibitors,  as 
well  as  his  own  firm,  would  find  a 
considerable  economy  in  a  permanent 
showyard.  But  the  question  was — 
what  could  best  be  done  in  the 
interests  of  the  agricultural  members 
of  their  Society?  He  regretted  to 
say  that  he  feared  the  Council  were 
out  of  touch  with  the  members  of 
their  Society  on  this  question,  and 
be  should  rather  wish  tiiat  the  idea 
of  endeavouring  to  seonre  a  perma- 
nent central  showground  should  be 
postponed  until  some  measores  had 
been  taken  to  discover  the  wishes  of 
the  members  of  the  Society  thereon. 

Sir  Nigel  Einosoots  said  that 
his  experience  was  totally  different 
from  Mr.  Sutton's.  Practically  every 
one  who  had  s|x>ken  and  written  to 
him  on  the  subject  was  in  favour  of 
a  permanent  yard.  He  had  also 
received  many  letters,  some  from, 
correspondents  personsJly.  unknown 
to  him,  si^porting  the  proposals  of 
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the  Committee.  He  had  approached 
the  oonsideration  of  the  report 
of  the  Committee  with  a  perfectly 
oi>en  mind,  and,  if  anything,  with  a 
bias  against  change.  He  was,  how- 
ever, now  perfectly  convinced  that 
the  time  had  come  when  they  were 
doing  veiy  little  good  by  going  about 
the  conntry  with  their  shows,  and  he 
believed  they  should  be  doing  a  great 
deal  more  good  if  the  practice  were 
discontinued.  He  could  not  but 
believe,  from  the  evidence  which  had 
been  brought  before  them,  that  the 
Society  would  be  taking  a  wise  step 
in  carrying  out  the  Committee's 
recommendatioDS.  He  wished,  there- 
fore, to  refute  the  arguments  which 
had  been  placed  before  them  as  to 
the  Council  postponing  coming  to  a 
decision  in  the  matter.  They  had 
got  a  site  for  a  show  in  1901 ;  but 
where  were  they  to  go  in  1902  7  Sir 
Jacob  had  told  them  that  Carlisle  was 
ready  to  receive  them;  but  when 
they  last  went  to  Carlisle,  in  1880, 
they  occupied  a  very  poor  showyard, 
and  the  ground  was  half  under  water, 
and  besides,  they  had  lost  money 
there.  Newcastle  had  likewise  been 
mentioned,  but  there  again  the  Society 
lost  a  good  deal  of  money  when  they 
last  visited  that  town  in  1887. 

He  should  like  to  say  a  word  as  to 
the  suggestion  that  they  should  take 
the  members  of  the  Society  into 
consultation  before  proceeding  fur- 
ther with  this  question.  He  himself 
was  not  aware  of  any  society  in  Eng- 
land which  had  a  more  representa- 
tive Council  than  they  had,  and  if 
their  members  did  not  put  trust  in 
the  Council,  they  might,  he  thought, 
g^ve  up  altogether.  He  sincerely 
hoped  that  this  report  would  now  be 
received  and  adopted  by  the  Council. 
They  were  compelled  to  look  to  the 
future ;  and,  spoEUcing  as  Chairman  of 
their  Finance  Committee,  he  felt  that 
the  financial  risks  were  too  great  for 
the  existing  system  to  be  continued, 
even  if  sites  could  be  found  for  the 
shows  in  different  towns,  which  had 
been  shown  to  be  practically  impos- 
sible. 

The  Chairman  said  that  they  had 
had  a  very  interesting  discussion,  and 
he  thought  he  might  now  put  the 
question.    He  took  for  granted  that 


an  opportunity  would  be  given  for  the 
members  of  the  Society  to  express  their 
opinion  on  any  change  which  might 
hie  decided  upon  by  the  Council. 

Mr.  Sutton  said  that  he  was  afraid 
he  must  press  the  opinion  he  had 
ventured  to  express,  in  the  form  of  the 
following  amendment  to  the  report: 
**  That  the  question  of  adopting  the 
principle  of  a  permanent  central  show- 
yajrd  be  postponed  until  some  means 
have  been  taken  to  discover  the  feeling 
of  the  members  of  the  Society." 

Mr.  FosTEB,  agreeing  that  the 
members  should  have  an  opportunity 
of  expressing  their  views  on  this 
important  subject,  formally  seconded 
the  amendmept. 

Mr.  Cbutohlbt  pointed  out  that 
there  would  he  insuperable  difficulties 
in  ascertaining  the  aggregate  opinion 
of  members  of  the  Society  with 
reference  to  the  report  of  the  Com- 
mittee. Any  such  opinion,  even  if  it 
could  be  obtained,  would  be  without 
responsibility.  The  responsibility  for 
doing  what  they  considered  best  in 
the  general  interests  of  the  Society 
rested  on  the  Council,  who  were  the 
body  appointed  by  the  Charter  to 
manage  and  superintend  the  Society's 
affaira.  The  Council  were  in  posses- 
sion of  all  the  facts  on  which  to  form 
a  judgment,  and  the  general  body  of 
members  would  look  to  and  had  a 
right  to  expect  from  them  an  expres- 
sion of  their  opinion  on  the  proposal 
now  submitted  to  them. 

Earl  CAwdob  said  that  the  re- 
commendation of  the  Committee,  if 
adopted  hy  the  Council,  would,  of 
course,  foim  part  of  the  report  of  the 
Council  to  the  Annual  General  Meet- 
ing, when  the,  members  would  have 
their  regular  opportunity  of  express- 
ing their  views  on  the  CounciVs 
action.  What  Mr.  Sutton's  amend- 
ment asked  them  to  do  was  not  to 
take  any  sort  of  action,  or  to  express 
any  opinion  to  the  members;  in 
effect,  therefore,  to  go  to  the  members 
to  say  that  they  as  the  responsible 
governing  body  of  the  Society  had  no 
minds  of  their  own  as  to  what  ought 
to  be  done.  He  thought  the  Council 
were  capable  of  coming  to  a  con- 
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cloBion  on  the  matter,  and  that  there 
was  no  reason  for  adopting  any  other 
than  their  cuftomary  procedure  in 
matters  that  oame  before  them  for 
decision. 

After  some  farther  discussion,  in 
which  the  Hon.  Cecil  Parker,  the 
Duke  of  BiCHMOND  and  Qobdov,  the 
liarquis  of  Gkakbt,  and  others  took 
part,  Mr.  FosTSB  said  that  if  this 
matter  was  to  be  brought  before  the 
members  in  the  usual  waj,  he  would 
be  quite  satisfied. 

Mr.  BUTTON  said  that  as  his 
seconder  had  withdrawn  his  support 
to  the  motion,  his  amendment  fell  to 
the  ground. 

On  the  Chajbmak  proposing  to  put 
the  original  motion, 

The  Hon.  Cbcil  Pabkbb  said  he 
would  like,  as  mover  of  the  adoption 
of  the  report,  to  make  a  few  remarks 
on  the  (&6cnssion.  He  had  listened 
with  much  interest  to  the  speech  of 
Sir  Jacob  Wilson,  and  he  only  re- 
gretted that  Sir  Jacob  Wilson  had  not 
thought  proper  to  bring  before  the 
Committee,  of  which  he  was  a  mem- 
ber, the  several  points  that  be  had 
for  the  first  time  detailed  that  day. 
At  the  first  meeting  of  the  Special 
Committee,  held  on  October  30,  he 
(Mr.  F^rker)  had  put  before  them  a 
memorandum  of  his  own  views,  which 
had  been  considered  at  a  farther 
meeting  on  December  4,  when  the 
whole  question  was  discussed.  Two 
months  elapsed  between  the  inter- 
change of  views  of  the  different 
members  of  the  Committee  and  their 
meeting  on  February  6  to  consider 
and  settle  a  final  report,  and  on  all 
those  three  occasions  Sir  Jacob  had 


had  an  opportunity  of  diacusaing  with 
his  colleagues  the  points  which  be 
had  now  made  in  his  speech.  AU 
Sir  Jacob's  argumente  were  capable 
of  being  answered,  and  moat  of  them 
were  already  answered  in  the  report. 
In  view,  however,  of  the  debate  which 
the  Council  had  beazd  that  day,  he 
would  now  only  ask  them  to  exprett 
their  opinion  as  to  whether,  looking  to 
the  facts  stated  in  thexeport,  the  time 
had  not  come  when  the  change  should 
be  nmde  which  was  reoornrnwided  by 
the  Committee  in  the  report,  which 
had  now  been  before  the  Ooimcil  aad 
the  public  for  a  month.  It  had  been 
paid  that  this  was  panic  legislation. 
This  he  distinctly  denied,  bat  if  the 
matter  were  allowed  to  drift  on  as 
had  been  suggested,  the  Sodety 
would  undoubtedly  be  obliged  to 
have  panic  legislation  in  a  very  few 
years. 

The  Chaibm AN  then  put  the  motion 
for  the  adoption  of  the  report,  which, 
on  a  division,  was  carried  by  38  votes 
to  4. 

Earl  EOERTON  OF  Tatton  asked 
what  were  the  next  steps  proposed 
to  be  taken  by  the  Committee,  and 
moved  that  they  be  reappointed,  wi& 
instructions  to  make  inquiries  as  to 
any  possible  sites  for  a  permanent 
showyard,  and  to  prepare  estimates  of 
expense. 

The  Hon.  Cbcil  Pabkbb  said  it 
had  been  his  intention  to  move  such 
an  instruction  to  the  Committee,  but 
he  was  content  to  second  Earl  Eger- 
ton*s  motion. 

This  motion  was  carried  unani- 
mously,  and  the  proceedings  then 
terminated. 
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At  the  conclnsion  of  the  basiness 
of  the  Special  Conncil,  the  Ordinary 
Monthly  Meeting  of  the  Council  was 
held. 

(For  list  of  Members  of  the  Conn- 
cil  present,  see  page  xxxt). 

Election  of  Kew  Membori. 
The  minutes  of  the  last  monthly 
meeting  of  the  Council,  held  on 
February  7,  1900»  having  been 
taken  as  read  and  approved,  the 
election  of  the  following  eighteen 
members  was  proceeded  with : 

Argleb,  Oauon  G.  M..  .fit.  Clement's  Bectory, 
York. 

Bkkbtt,  John    Hall  Farm,  Deighton,  York. 

Bo&TON,  LIeut.-Colonel  A.  C.Oheveney 
Hunton,  Maidstone. 

Cloogb,  Arthur  H..  .Castletop,  Burley,  Ring- 
wood,  Hant«. 

Cuff,  Sidney  W. .  .St.  Mildred's,  New  Barnet. 

Kloar,  Walter  R. . .  Park  Road,  Sittlngbourne. 

aiUMsaAWK,  A.  a.  CecU. ,  Aspley  Guise,  R.S.O., 
Beds. 

Halev,  Alfred  A...HolmefieId,  Wakefield. 

Muj>9,  Joseph  E...OakIands,  East  Peckham. 
Tonbridge,  Kent, 

Nicholson,  James  P. . .  73  North  Gate,  Newark. 

Nl'XX,  J.  Sturley.. Little  Welnetham  Hall, 
Bnry  St.  Edmonds. 

PI.ATT,  Algernon  J.  F...Barnby  Manor. 
Newark. 

FoixocK,  Andrew.. .Mauchline,  Ayrshire. 

PBE8T0JT,  W.  H...Heigholme,  Leven,  York- 
shire. 

ScHOUfisLD,  Edward  F...SandnAll,  Howden. 
Yorks.  ' 

Stbiccland, Emanuel.. The  Manor.  Sinninir- 
ton,  R.S.O.,  Yorks. 

TApc,  Joseph  G... Rutland  Estate  OtBcei 
Hkerton,  Derbyshlra 

TlTXBRIJlGB    Wkt.I«  AORICITLTURAL  SOCIBTT. 

Tunbridge  Wells. 

The  reports  of  the  various  Stand- 
ing Committees  were  then  presented 
aod  adopted  as  below : 

Tinance. 

Sir  KiGSL  KiNQBOOTB  (Chairman) 
reported  that  the  accounts  for  the 
month  ended  February  28,  1900,  as 
cei  tified  by  the  Society's  Accountants, 
showed  total  receipts  amounting  to 
1,142/.    7s.    W.,    and    expenditure 

VOL.  XI.  T.S. — 41. 


amounting  to  1,516/.  0*.  9d.  Ac- 
counts, amounting  in  all  to  4,324/. 
10*.  7d.  had  been  passed,  and  were 
recommended  for  payment.  The 
Secretary  had  laid  upon  the  table  the 
balance-sheet  and  accounts  lor  1899, 
which  had  been  ordered  to  be  sub- 
mitted  to  the  Auditors,  and.  if  ap- 
proved by  them,  to  be  publislied  in 
the  usual  way  (see  pages  xii  to  xvii). 

Jonmal. 

Sir  JoHK  Thorold  (Chairman) 
reported  that  various  matters  con- 
nected with  the  Journal  had'  been 
discussed  and  settled.  The  Com- 
mittee had  considered  the  contents 
for  the  forthcoming  number  of  the 
Journal,  and  had  given  instructions 
to  the  Editor  thereon.  Proofs  of  a 
reproduction  of  the  portrait  by 
George  Kichmond,  R.A.,  of  PhiUp 
Pusey,  which  it  was  proposed 
should  form  the  frontispiece  to  the 
volume  of  the  Journal  for  1900,  had 
been  submitted  and  approved. 

Chemioal  and  Wobnm. 
Mr.  Stanyfobth  (Chairman)  sub- 
mitted the  recommendations  of  this 
Committee  as  to  various  feeding  and 
field  experiments  now  in  progress  on 
the  Society's  experimental  farm  at 
Woburn,  and  presented  a  report  as  to 
(1)  basic  slag,  (2)  decorticated 
cotton  cake  and  meal,  and  (3)  com- 
pound  feeding  cakes,  which  the 
Committee  recommended  for  publica- 
tion in  the  Journal  (see  page  87). 

Botanical  and  Zoological. 
Mr.  Whkblbb  (Chairman)  re- 
ported that  the  Committee  had  given 
consideration  to  a  joint  report  on 
the  Society's  Grass  Experiments  pre- 
pared by  the  Consulting  Botanist 
and  the  Consulting  Chemist,  which 
they  proposed  should  appear  in  the 
forthcoming  number  of  the  Journal 
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(see  page  116).  They  recommended 
that  a  Report  by  Dr.  Voelcker  on  ex- 
periments conducted  at  Woburn  on 
the  eradication  of  Weeds  should 
also  appear  in  that  number  (see 
page  110). 

Yeterinary. 

The  Hon.  Cboil  Fabkbb  (Chair- 
man) reported  that  the  Annual 
Report  for  1899  of  the  Royal  Veteri- 
nary College  had  been  considered, 
and  referr^  to  the  Journal  Com- 
mittee for  publication  in  the  next 
number  of  the  Journal  (see  page  93). 
In  view  of  the  Order  of  the  Board 
of  Agriculture  declaring  the  City  of 
STork  a  **  swine-fever  infected  area,*' 
the  question  of  the  Society  holding 
an  exhibition  of  pigs  at  the  forth- 
coming meeting  at  Yi»rk  had  been 
postponed  until  the  next  meeting  of 
the  Committee,  when  they  hoped  to 
be  able  to  arrive  at  a  definite  decision 
in  the  matter.  The  list  of  veterinary 
surgeons  to  assist  in  the  veterinary 
examination  of  horses  at  the  York 
Meeting  had  been  finally  approved, 
and  the  Committee  recommended  its 
publication  in  the  Journal  (see 
pagelvi). 

Professor  McFadtban  had  pre- 
sented the  following  report : 

Anthrax.— Daring  the  second  four  weeks 
of  thi«  year  fifty-three  outbreaks,  Involviug 
serenty-eight  ca^es  of  the  disease,  have  lieen 
reported.  During  the  same  period  of  Inst 
year  the  number  of  outbreaks  was  forty- 
three,  and  the  number  of  animals  attacked 
eighty. 

Glavders.— Recent  retum.s  with  regard 
to  this  disease  »bow  a  serlom  increase  in  the 
luimber  of  outbreaks.  During  the  second 
four  weeks  of  this  year  th^e  amounted  to 
ninety-three,  with  191  animals  attacked, 
as  againfft  forty-six  outbreaks  and  ninety- 
three  animals  attacked  in  the  corresponding 
four  weeks  of  last  year. 

SwiXB  Fkvkii.— During  the  second  four 
weeks  of  tlds  year  146  outbreaks  were  re- 
ported, thU  comparing  yery  favourably  with 
the  189  outbreaks  notified  during  the  uune 
period  of  lt«90. 

FooT-AXD-xrorrn  Diseark.- -Since  this 
disease  mus  detected  in  Norfolk  five  weeks 
ago,  seven  outbreaks,  including  ninety-nine 
cases,  have  been  reporteci.  l-'ive  of'  tliese 
outbreaks  were  in  Norfolk,  one  in  Suffolk, 
and  one  in  Bedfordshire.  No  fresli  outbreak 
has  been  detccte<i  for  about  a  lortuight,  and 
there  appear>  to  be  reiv^onable  grounds  for 
hoping  that  the  meoKores  taken  by  the  Board 
of  Agriculture  have  succeeded  in  stamping 
out  the  iiisea-<e. 

Rabiks.— No  ca^e  of  this  dlftease  has  been 
detecte<l  during  the  current  year. 

MI8CELLAXK0C8,— The  number  of  morbid 
specimens  forwarded  to  the  research  labora* 


tory  at  the  Boyal  Veterinary  Golleffe  for 
examination  during  the  moath  of  Febmary 
wa**  twenty-nine.  These  comprised  eaaes  of 
anthrax,  tobercolosia,  glanderu,  diseases 
caused  by  worm  parasites,  tamoara,  etc. 
The  expea^ments  regarding  Tubereulia  at 
the  Royal  Teterinaiy  OoUege  bave  been 
continoed. 

Stoek  PriiM. 

Mr.  Sanday  (Chairman)  reported 
that  the  Committee  had  considered 
the  question  of  the  exhibition  of 
pigs  in  the  York  showyaid,  in  view 
of  the  fact  that  the  City  of  York  was 
at  present  scheduled  as  a  "  swine-fever 
infected  area.**  They  had  settled  m 
circular  letter  to  be  sent  out,  if 
necessary,  to  intending  exhibitors  of 
pigs,  stating  the  conditions  under 
which  entries  could  be  accepted  for 
the  meeting.  The  Committee  gave 
notice  that  they  would  ask  for  a  vole 
of  6,000^.  for  prizes  to  be  o/fered  at 
the  Meeting  of  1901. 

Judges  Selection. 

Mr.  Sakday  (Chairman)  reported 
that  the  gentlemen  who  had  been 
invited  to  act  as  judges  in  the 
several  departments  of  the  Yoiic 
Meeting  had.  with  very  few  excep- 
tions, accepted  the  Society's  invita- 
tion. Arrangem<%nts  had  been  made 
for  the  completion  of  the  list  forth- 
wiLh,  and  for  its  publication  in  the 
Journal  (see  pages  liii  to  Ivi). 

Implement. 

Mr.  8ANDAT,  in  the  absence  of 
Mr.  Frankish  through  indisposition, 
reported  from  the  Implement  Com- 
mittee that  the  list  of  judges  of 
implements  for  the  York  Meeting 
had  now  been  completed.  The  Com- 
mittee had  considered  regulatioiu  for 
the  trial  and  exhibition  of  milking 
machines  and  of  sheep-shearipg 
machines  at  York,  and  recommended 
their  adoption  as  amended.  They 
had  decided  that  sheep-shearing- 
machines  worked  by  pedal  power 
should  be  tried  with  the  hand 
machines  entered  in  Class  V.  *  Ther 
had  also  considered  and  settled  the 
following  regular i(ins  for  the  trial  of 
Oil  Engines  and  Ice- Making  Plant  for 
the  Country  Meeting  of  1901 : 

Prizes  for  Oil  Enginei  and  Ice-mating  Plant. 
In  conneciion  with  the  Sooiet.y's  CouDtrr 
Meeting  of  19. 1,  the  foUowisg  Prlsee  for 
laplemeotB  will  be  offered; 


Digiti 


zed  by  Google 


Implement  Trials  at  Meeting  o/1901. 


li 


l8t  Prise.  23xdPri2c. 

CIaBB  t.~PORTABLB    OiL 

SXOIKEB        .  .  .       40/.  20;. 

(Power  not  to  ezoeed  16  B.HJ*.> 
ClaBsIL— A01UCDLTURA.L 
I.OCOSIOTIVE  Oil    En- 
cmrEB    ....     407.  80/. 

(  Poirar  not  to  ezoeed  SO  B.H.F.) 
G1BS8    in.— Small  Ice- 
^Axixa  Plant,  sltt- 

ABLB  FOR  A  DAmr      .       16/.  ^ 

COntpat  not  to  exceed  4  cwte.  In  10  honra.) 

BE6ULATI0N8  FOE  TBIALS. 
Classes  I.  and  II,— OU  Engines, 

1.  The  Oil  Engines  entered  in  Cluaes  I. 
and  IL  are  to  be  of  the  Portable  and  Agrl- 
caltural  Locomotire  Types,  of  a  power  not 
to  exceed  16  BJI.P.  for  the  former  and 
20  B.H.P.  for  the  latter. 

.2.  The  trials  will  take  place  in  the  Oardifl 
Showjard,  about  the  time  of  the  Society's 
Meeting  in  1901. 

8.  A  covered  and  locked  baiiding  ander 
tbe  charge  of  the  Society's  officers  will  be 
provided,  in  which  the  brake  trials  of  the 
en^nee  will  be  conducted.  Further  haulage 
trials  for  the  agricultural  locomotives  will 
be  arranged  for  on  suitable  ground. 

4.  Every  competitor  must  himself  provide 
for  the  delivery  of  his  engine  to  the  trial 
shed  not  later  than  two  days  before  the  date 
on  which  the  trials  will  be  commenced,  and 
for  its  removal  therefrom  so  soon  as  required 
by  the  Society. 

6.  The  necessary  supply  of  petroleum  and 
wttter  for  trials  will  be  provided  by  the 
Society.  All  the  engines  will  be  worked 
'With  the  same  sample  of  oil,  which  shall  be 
one  of  the  weU*known  brands  (specific 
ipravity  about  *82).  If  considered  desirable 
by  the  Judges,  a  further  trial  of  the  selected 
engines  may  be  made  with  a  cheaper  oil. 

6.  A  general  outline  drawing,  giving 
overall  dimensions,  must  accompany  the 
entry  of  each  engine,  so  as  to  enable  the 
necessary  prepari^ons  for  testing  to  bo 
made. 

7.  Each  engine  must  be  fitted  with  suit- 
able indicating  gear,  to  be  approved  by  the 
Engineer,  a  revolution  counter,  and  fly-wheel 
with  turned /fa/  face  on  which  the  brake 
gear  may  be  applied. 

8.  The  oil-supply  tank  to  the  engine  must 
be  fitted  with  a  draw-off  cock  or  plug,  so 
that  the  tank  may  be  completely  emptied. 

9.  The  adaptability  of  each  engine  for 
general  purposes  on  a  farm  will  be  con- 
eidered,  especially  as  regards  strength,  sim- 
plicity of  design,  durability,  stability,  and 
freedom  from  fouling. 

10.  After  each  engine  has  been  got  into 
place,  the  competitor  will  be  allowed  a 
preliminary  run,  to  satisfy  himself  that  the 
engine  is  in  proper  working  order. 

11.  The  engines  must  all  be  ready  to  start 
for  trial  on  a  given  date.  They  will  then 
have  to  run  three  days,  running  ten  hours 
per  day  on  their  declared  brake  load,  the 
petroleum  and  lubricating  oil  being  weighed 
oat. 

13.  Each  competitor  will  be  allowed  one 
attendant  only  in  charge  while  the  engine  is 
running ;  such  attendant  will  be  under  the 
direction  of  the  Judges. 

18.  A  responsible  representative  must 
also  attend  to  give  the  description  and  e.\- 
planatlon  of  the  CDgine  requinid. 


14.  At  the  end  of  the  above  ran,  each 
engine  will  go  just  as  it  stands  on  to  a  full 
load  trial,  during  which  indicator  diagrams 
will  be  taken,  brake  load  recorded,  oil  used 
weighed,  and  circulating  water  measured. 
These  will  be  followed  by  light  and  half  load 
trialB  under  similar  conditions,  and  in  the 
case  of  Class  XL  (A^ricoltoial  Locomotives) 
haulage  trials. 

16.  The  points  to  which  the  special  at- 
tention of  the  Judges  and  Engineers  will  be 
particularly  directed  are— 

(1)  Simplicity,  workmanship,  and  dura- 
bUity,  combined  with  facilities 
for  repairs. 
(8)  Economy  in  getting  to  work  and 
attendance. 

(3)  (Tonsumptlon  of  oU  and  circulating 

water. 

(4)  Governing  power  and  uniformity  of 

speed. 
(6)  Efficiency. 

(6)  Oost. 

(7)  Weight,  compared  with  power. 

(8)  Facility  of  transport,  and  sUblllty. 

(9)  Arrangements    and     capacity    for 

can^g     oU     and    circulating 
water. 
(10)  {Class  II,  only)  Facility  of  starting, 
steering,  and  turning. 


Class  IlL—Iee-maUng  Plant. 
1.  The  trials  of  the  machines  entered  in 
Class  ni.  will  be  held  in  the  Cardill  Show- 
yard  during  the  week  preceding  the  Show, 
bue  notice  of  the  exact  date  of  the  triak 
will  be  given. 

5.  The  Society  will  provide  the  necessary 
shedding  and  Insulated  cliamber  in  which 
the  trials  will  take  place,  and  in  which  the' 
machines  will  remain  during  the  Show, 
when  demonstrations  of  their  working  will 
be  made  at  times  to  be  regulated  by  the 
Stewards. 

8.  Competitors  must  send  a  complete 
specification  of  their  plant,  with  a  general 
arrangement  drawing  showing  the  space 
occupied. 

4.  Competitors  must  provide  aU  neoessaxr 
chemicals  and  mateiiala.  The  Society  will 
lay  on  a  supply  of  %vater  for  cooling  purposes. 

6.  The  power  taken  to  drive  the  com- 
pressors will  be  duly  tested,  and  the  eiTi- 
cienoy  of  the  machines  will  be  measured  by 
the  "  thermal  units  "  expended  in  the  cooling 
ct  water. 

6.  In  each  case  the  amount  and  tempera- 
ture of  the  cooling  water  will  be  carefully 
measured. 

7.  The  condition  of  the  air  as  regards 
moisture  in  the  insulated  chamber  will  be 
duly  noted. 

8.  The  points  to  which  the  special  atten- 
tion of  the  Judges  and  engineers  will  be 
directed  are — 

(1)  Price.; 

(3)  Power  taken  to  drive  machine  com- 
pared with  the  output  of  the 
machine. 

(3)  Quautity  of  water  used  in  condenser. 

(4)  Attendance. 

(5)  Nature  of  chemicals  used  and  cost 

of  same. 
(G)  Condition  of  atmosphere  in  insulated 

chamber. 
<T)  The  capacity  of  the  compressor  with 
•   regard    to  the    output    of    the 
luichino. 
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The  Rntriet  for  thue  PriMes  must  be  made 
on  or  bffore  Friday,  March  18,  1901,  and 
must  be  accompanied  bf  a  deposit  of  10/.  far 
rach  enfrp.  Stich  deposit  will  be  forfeited  if 
tfie  implement  is  not  submUted  for  competition 
at  the  tinw  appointed  for  the  trialtt  aitd  is  not 
exhibited  at  the  Cardiff  Meeting. 
By  Order  of  the  Council, 

Ebxest  Glahsk, 
13  Hanover  Square,  Secretary, 

London,  W., 

March  7,  1900. 

Show  jard  Works. 

Mr.  Cbutchlet  reported  from  the 
Showyard  Works  Ck>mmittee  that  the 
fence  enclosing  the  showground  had 
been  completedi  and  that  the  horse- 
boxes had  been  commenced.  The 
Local  Committee  were  laying  the 
water-main  into  the  showyard.  The 
Committee  had  considered  varioas 
other  details  relating  to  the  York 
Meeting,  and  had  given  instmctionB 
thereon. 

Seleotion. 

Su:  John  Thoeold  (Chairman)  re- 
poTted  the  recommendation  of  the 
Committee  that  Barl  Cawdor  be 
elected  a  Trustee  of  the  Society  in 
the  room  of  the  late  Duke  of 
Westminster,  and  that  the  Hon. 
Cecil  T.  Parker  be  elected  a  Vice- 
President,  in  the  room  of  Earl 
Cawdor.  The  Committee  farther  re- 
commended that  Earl  Spencer  and 
Earl  Egerton  of  Tatton  be  asked  to 
act  as  the  Society's  representatives  at 
the  Conferences  and  Congress  on 
agiicultaral  matters,  to  be  held  in 
Paris  in  June  and  Jaly  next;  and 
that  the  Secretary  should  represent 
the  Society  at  the  Jubilee  celebration 
of  the  Royal  Meteorological  Society 
in  April  next. 

Formal  resolutions  for  the  election 
of  Earl  Cawdor  as  a  Trustee,  and  the 
Hon.  Cecil  T.  Parker  as  a  Vice- 
President  were  passed,  on  the  motion 
of  Sir  John  Thobold,  seconded  by 
Earl  Spbnceb. 

Sdnpatioa. 

Lord  MoRETON  (Chairman)  re- 
ported the  recommendation  of  the 
Committee  that  the  English  exami- 
nation for  the  National  Diploma  in 
Dairying  should  take  place  at 
Heading  from  September  24  to  27 
next,  and  that  Mr.  Dugdale,  who 
had  kindly  consented  to  act,  be  re- 
appointed steward  of  the  examination. 


An  invitation  from  UonMt  Caamk- 
Perier  for  representatives  of  the 
Society  to  take  part  in  the  Inter- 
national Congress  on  Agricaltuzml 
Edacation  to  be  held  from  June  14 
to  16,  1900,  had  been  received.  Hie 
Committee  were  of  opinion  that  it 
would  be  desirable*  that  the  Society 
should,  if  found  practicable,  be  repie- 
sented  on  this  occasion,  and  had 
nominated  Mr.  Martin  J.  Sutton  to 
act  as  delegate  from  l^e  Education 
Committee.  The  Committee  had 
given  further  consideration  to  the 
subject  of  Elementary  Bduoation  in 
Rural  Districts,  and  liad  passed  the 
following  resolntions,  which  they 
submitted  for  the  approval  of  and 
confirmation  by  the  Council : 

1.  That  in  rural  elementary  whools  it  Is 
desirable  that  the  instraction  be  adapted  to 
the  reqairemeiits  of  country  lUe, 

2.  That  a  copy  of  thin  reeolntion  be  eeat 
to  the  Lords  of  the  Gommittee  of  the  Ooondl 
on  Edacation  with  a  reqoest  that  they  would 
receire  a  small  deputation  from  the  Ooanidl 
of  this  Society  to  confer  with  tho  Dqwrt- 
ment  on  the  sabjeot. 

Dairy. 

Mr.  DuoDALB  (Chairman)  reported 
that  the  Committee  had  considered 
a  request  from  the  Secretaiy  of  a 
Departmental  Committee  of  tlie 
Board  of  Agriculture  on  milk  stan- 
dards, that  the  Sodety  shoold 
nominate  a  witness  to  give  evidenoe 
before  the  Committee.  They  recom- 
mended that  the  name  of  Colonel 
Curtis- Hay  ward  should  be  sent  to  the 
Committee.  They  had  oonsidered 
and  settled  various  details  relating 
to  the  Dairy  at  the  York  Meeting, 
and  had  given  instructions  thereon. 

XiBeellaaiomi. 

Further  correspondence  with  the 
Town  Clerk  of  Cardiff  as  to  tlie 
Country  Meeting  of  1901  was  snb- 
mitted,  and  the  settlement  of  the 
matter  referred  to  Mr.  Sandaj  and 
Mr.  Grutchley.  who  had  formed  ttie 
Committee  of  Inspection. 

Various  letters  on  the  subject  of 
the  proposed  permanent  iQiowyani 
for  the  Society  were  laid  npon  the 
table  and  were,  on  the  motion  of 
Mr.  Cbutchlet,  referred  to  the 
Special  Show  Committee  for  con- 
sideration. 

The  Council  then  adjourned  nntil 
Wednesday,  April  4, 1900,  at  12  noon. 
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LIST   OF   JUDGES 

IN   THB    SEVBBAL   0LA8SBS   AT    THE 

YORK  MEETING,  JUNE  16  to  22,  1900. 


IMPLSXEinS. 

Horie.power  Cnltiyatorf   {Clas*  I.) 

and  Steam  Diggeri. — (Class  II.) 

Waltbb  Butleb,  2  Whitehall  Court, 

London,  8.W. 
Professor  W.   E.  Dalby,  Technioal 

College,  Finsbory,  London,  E.C. 
C.  W.  LiBTBB  Kate,  Estate  Office, 

Osberton,  Worksop. 

MiUdng  MtLOdJOLBa.— Class  lU. 

J.  Bboughton  Duodalb,  Wrozall 

Abbey,  Warwick. 
Fbancis  E.  Walkeb,  Escrick,  York. 

Sheap-shearing  Maohinei. 
Classes  IV.  and  V, 

James  P.    Case.    Binham    Abbey, 

Wighton,  R.S.O. 
C.  W.  LI8TBB  Kayb,  Estate  Office, 

Osberton,  Worksop. 

Xisoellaneoiis  Implements. 
{EfnieredfoT  Silver  Medals.) 

J.  Bbouohton  Duodalb,  Wrozall 

Abbey,  Warwick. 
Thomas  Stibton,  Bawdsey  Estate 

Office,  Woodbridge,  Suffolk. 

H0B8SS. 

Hnnters.— 6%MfM  1,  3,  5^8. 

JOBK  Watson,  BectWe,  Ireland. 
William  Wbight,  Wollaton,  Not- 
tingham. 

Evmten  and  Hacks.— t?Za«tM2, 4, 9-13. 

Col.  Anthony  Mabshall,  Anstead, 
Chat  Hill,  Northumberland. 

E.  P.  Rawnslsy,  Girsby  Manor, 
Lincoln. 

CleTelaad  BMj9.^Classes  14-21. 

Thomas  Petch,  Bans  Farm,  Skel- 

ton-in-Cleveland,  Yorks. 
Gboboe  C.  Whitwell,  Eaglescliffe, 

B.S.O.,  op.  Dorh^m. 


Coach  UonH.—Classes  22-29. 
Habtas  Foxton,  Escrick,  York. 
William     Habbibon,   Basingwold, 
Yorks. 

EaokBeys.— £Z2aMM  80>43. 

Abthtjb  B.  Evans,  Bronwylfa,  neai 

Wrexham. 
Sir     Gilbebt     Gbbbnall,     Bart., 

Walton  Hall,  Warrington. 

Ponies,  Harness  Herses  and  Ponies. 

Classes  44-47  Jf'  58-60. 

Sir  H.  F.  db  Tbaffobd,  Bart., 
Hill  Crest,  Market  Harborough. 

John  M.  Majstin,  5  Drummond 
Place,  Edinburgh. 

Shetland  Ponies,  Mountain  and  Moor- 
land Ponies.— OoMM  48,  49  4*  50, 51. 

J.  J.  B.  Meiklejohn,  Novar.  Evanton, 

Boss-shire. 
John    M.    Mabtin,    5    Drummond 

Place,  Edinburgh. 

Polo  Ponies Classes  58-57.  > 

Waltbb    S.     Buckmasteb,    Croft 

House,  Stansted,  Essex. 
Rev.  T.  F.  Dale,  East  India  United 

Service  Club,  St.  James's  Sq.,  S.W. 

nam.— Classes  61-67. 

H.  R.  Habt,  Cannock,  Staffordshire. 
Captain     Hbaton,    Worsley,    near 
Manchester. 

Clydesdales.— CS^jM  68-73. 

Abbam  Kebb,  Old  Graitney,  Carlisle. 
Jambs    McAlisteb,    Meikle     Kil- 
mory,  Rothesay,  N.B. 

BvMlkM,^Classes  74-79. 

Edwabd  H.  Pbbbton,  Wood  Farm, 
Worllngworth,  Wickham  Market, 
Suffolk. 

Samuel  Toi.leb,  Woodbridge,  3nf- 
folk, 
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Dnrnght  Horsei,  of  any  Breed,  in 
BjKni%BM.— Clones  80-86. 

(Judges  to  be  selected  after  the 
closing  of  Entries  on  May  16). 

OATTLB. 

nkdrthwnM^^ClaiiM  86-99. 

Obobge  Abhbubneb,  Low  Hall, 
Eirkby-in-Fnmefls,  Lanes. 

John  O.  Toppin,  Mnsgiavo  Hall, 
Skelton,  Penrith. 

Hertfords.--^3a«iM  93^9. 

JoHK   Hill,  Marsh   Brook   Honse, 

Ghtirch  Btretton,  Itelop. 
F.  W.  8HUKXB,  Scorrier,  Oomwall. 

DfTOlll.— CfZOMM  100-106. 

Hbbbebt  FABTHlNa,  Holway  House, 

Taunton. 
0.     Menhinhtok,     Lower    Amble, 

Wadebridge. 

iuitz.— CZOMM  106-110. 
Alfbed  Aoatb,  Grandford  House, 

Horsham. 
John     Noakes,     Furnace     Farm, 

Lamberhurst. 

LonghonM.--Claiaet  111  Jt  112. 
John  T.  Ozlby,  Stowe,  Buckingham. 
A.  S.  Bbbbt,  Fheascy  Farm,  Great 

Barr,  Birmingham. 

W9Uih.— Classes  113-117. 

O.  H.  F0ULKBB»  Bodrwyn,  Llangefni, 

Anglesey. 
William  JoKEB,Llymgwyn,  Chwilog, 

R.S.O.,  Gamarronshire. 

Bed  Polled.— ^ZEoMM  118-122. 

A.  D.  Bbuce.  Elvetham  Estate  Office, 

Wmchfield,  Hants. 
J.  Stublby  Nunn,  Little  Welnetham 

Hall,  Bury  St.  Edmunds. 

Aberdeen  AikgUM,^  Classes  123-127. 

Robebt    Bbuoe,    Leinster    House, 

Dublin. 
Gbobge    J.    Walker,    Fortlethen, 

Ab^een. 

Oallowayi  and  AynUrts. 

Classes  128-182  4'  139-142. 

Samuel  Clabk,  Netherthird,  Castle 

Douglas,  K.B. 
Robebt  Shbknak,  Balig,  Kirkcud- 
bright. 


Highland.— {^ZotMt  133-188. 

J.  R  Campbell,  Shinness-by-Laizg, 
Sutherland,  N.B. 

DUNOAM  McDiABMiD,  Bank  of  Soot- 
land  House,  Aberfeldy,  N.B. 

Jeri«yi.— 6Za«fM  143-147. 
Hugh  C.  Smith,  Mount  Clare,  Roe- 
hampton. 


Chiemifyt.— ^]ZactM»  148-152. 
G.  Titus   Babham,  Sudbury    FSuk 

Farm,  Harrow,  N.W. 
H.  J.  GIBBS,  Milfoid,  Salisbury. 

Kerry  «nd  Dexter. 

Classes  163-156. 

H.    D.    D.    Bettebidge,    Drayton 

House,  Littlebury,  Essex. 
A.  D.  Bbuob,  Elvetham  Estate  OlBoa, 
Wincbfield,  Hants. 

Bairy  Cow%.— Class  157. 
J.  Stublbt  Nunn,  Little  Wehietham 

Hall.  Bury  St.  Edmunds. 
John  T.  Ozlet,  Stowe,  Buckingham. 


Leieeiteri.— 6Za«0ff  168.162. 
T.    H.    HUTOHINBON,    The    Manor 

Honse,  Catierick,  Torks. 
Benjamin  Painteb,  Cowdose  Fano, 

Burley-on-the-Hlll,  Oakham. 

Ootswolds. — Classes  163-167. 
J.  J.  Godwin,  Troy,  Somerton,  Ban- 

bury,  Oxon. 
T.  R.  Hulbbbt,  Powyke,  Worcester. 

Lineohii  and  Beron  Long-woola. 

Classes  168-173  ^  212,  213. 

Robebt  Fibhsb,  Leoonfield,  Beverley* 

Yorks. 
William    Hbssbltinb,    Beaumont 

Cote,  Barton-on-Humber. 

Oxford  JiomkB.— Classes  174-178. 
James    P.    Cabb,    Binham   Abb^, 

Wighton  R8.0. 
A.   F.   Milton    Dbucb,  16    Queen 

Street,  Oxford. 

Shropshin  Bams. 

(Masses  179-182. 

A.  S.  Bebbt,  Pheasey  Farm,  Great 

Barr,  Birmingham. 
J.  E.  Fabmbb,  Felton,  Ludlow. 
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Shropihire  Bwes. 
dauM  183  ^  184. 

Thomab  a.  Buttab,  Coreton,  Coupar 

Angus,  N.B. 
William  Thomas,  The  Beam  House, 

Montford  Bridge,  Salop. 

nouthdownn,— Classes  186-189. 

Edwabd  Hobgbn,  Shripney,  Bognor, 

Bossez. 
D.  F.  Smith,  Steward's  Office,  Easton 

Park,  Wickham  Market,  Suffolk. 

Hampshin  JkmnB,^Classes  190-194. 

William  M.  Habbis,  Long  Sutton, 
Winchfield,  Hants. 

W.  T.  TwiDBLL,  Mays  Farm,  Crow- 
marsh,  Wallingford,  Berks. 

SvJtolkM.— Classes  195-199. 

Chablbs  H.  Cobdy.  Walton,  Ipswich. 
J.  W.  Eaglb,  The  Hall,  Walton-on- 
Naze,  Essex. 

Border  ULoMUn,-^ Classes  200-204. 

JOHH  Davison,  Ulgham  Park,  Mor- 
peth. 

JoBBPH  Lbb,  Markle,  Prestonkirk, 
East  Lothian. 

WnkMl9fy^lw.— Classes  20&-209. 

B.  J.  Hodgson,  Hallwith,  Spenni- 
thome,  Ley  bom,  Yorks. 

Thomas  Jackson,  Netherbeck,  Cam- 
forth. 

XeBtisk  or  Bomney  Marih. 

Classes  210  ^  211. 

John   S.   S.   Godwin,   Hazlewood, 

Hadlow,  Tonbridge. 
Hbnby    Rigdbn,    Lyminge,  Hythe, 

Kent. 

Somonot  and  Dorset  Homed. 

Classes  214  ^  215. 

Hebbbbt  Fabthing,  Holway  House, 

Taunton. 
G.    R.    PiTFiBLD,    Eype,    Bridport, 

Dorset. 

ChByiot9.—Cla8ses  216-218. 

Nobman  Rbid,  Newkelso,  Strath- 
carron,  Ross-shire. 

H.  Thompson,  Cleugh  Brae,  Otter- 
burn. 


Blaok-faoed  Vountaiiu 
Classes  219-221. 

Jambs    Gbebnshiblds,  Westtown, 

Coalburn,  N.B. 
Jambs  Moffat,  Gateside,  Sanquhar, 

N.B. 

Herdwieks  and  Welsh. 
Classes  222.  223,  4'  224,  225. 

William     Oookbain,     Far     Row, 

Threlkeld,  Cumberland. 
Thomas  Mobbis,  Pentreff,  Llanymy- 

nech,  Oswestry. 

PI08. 

WhiU.— Classes  226-237. 

ANTHONY  F.  NiCHOL,  Bradford,  Bel- 
ford,  Northumberland. 

Major  F.  A.  Walkbb-Jonbs,  The 
Manor  House,  Burton,  Camforth. 

Borkahiro.— OZaM<?«  238-241. 

Abthitb  S.  Gibson,  The  Bhns,  Rnd- 
dington,  Nottingham. 

Hbbbb  HirMFBEY,  Shippon,  Abing- 
don. 

Tsmworth  and  Blacks. 
Classes  242-246  ^  246,  247. 

Gbobgb   F.  Hbmpson,  Good  Hall, 

Ardleigh,  Essex. 
John   Nobman,  Cliff  House,  Tarn* 
worth. 

POULTBT. 
Classes  248-345. 

D.  Bbagg,  Aikton,  Wigton,  Cumber- 
land. 

Edwabd  Bbown,  The  Chestnuts, 
Theale,  Berks. 

W.  FOBBBSTEB  Addib,  Estate  Office, 
Powis  Castle,  Welshpool. 

Abthub  C.  Majob,  Park  Farm, 
Ditton,  Langley,  Bucks. 

J.  P.  Mabx,  Basford,  Nottingham, 

PBODirCB. 

ButUT.-^Classes  346-349. 

Miss  F.  CowABD,  Colt  Park,  Ulver- 

ston,  Lanes. 
Miss  E.  A.  ROBBBTS,  Lleweni  Hall, 

Denbigh. 
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CQMtMi— ^^^UMff  860-861. 

John  Bevbok,  Dale  Road,  Bnxton, 

Derbyshire. 
H.   Hewitt,   105   Victoria   Street, 

Westmingter,  6.W. 


Cider  tad  Tnrf.—Clauei  8624166. 

0.    W.    Badcliffb   Gooke,  M.P., 

Hf Uenn,  Herefordshire. 
Chablbb  Booteb,  Hereford. 


Blvei  and  Honej.— ^^Emim  866>889. 

B.   A.  H.    Gbimshaw,  Hall   Lane, 

Chapeltown  Boad,  Leeds. 
Henbt  Jonas,  Portley  Wood,  Whyte- 

leafe,  Surrey. 


HOBis-sEosnro  ooKPxnnojrs. 

Hbnby     G.    Leppeb,    M.B.C.V.S., 

Walton  Street,  Aylesbury 
John  Malcolm,  F.B  G.y.S.,  Holliday 

Street  Wharf,  Birmingham. 


TBTUXVABT  XMIPWIOIS. 

Professor  BirGsoBOH  Bbowh.  C.B.. 

Bryn  Hyfryd,  Harrow. 
John  Bell,  M.BwO.Y.S.,  Carlisle. 
W.  J.  T.  BowBB,  H.B.O.y.8.,  Sast 

Rudham,  Bwaffham. 
William  Fawdinoton,  H.RC.y.8^ 

St.  John*8  Street,  York. 
B.    J.    HiOKS,    M.R.G.y.8.,    Karkei 

Weighton. 
Henby    G.    Leppeb,     M.R.C.y.S^ 

Walton  Street,  Aylesbury. 
Professor    Jambs     HcQubbn, 

r.RG.y.8.,  Boyal  yeterinaiy  Col- 
lege, Gamden  Town,  N.W. 
John  Malcolm,  F.B.G.y.8.,  Holliday 

Street  Wharf,  Birmingham. 
Habbt  Moobb,  M.B.G.y.8.,  Woikaop^ 

Notts. 
John  M.  Pabebb,   M.R.G.y.B.,  40 

Gannon  Street,  Birmingham. 
Professor    Penbebtry,    F.B.C.y.8., 

Boyal  yeterinaiy  Gollege,  Camden 

Town,  N.W. 
Clement  Stephenson,  F.R.C.V.S., 

Sandyford    yilla,     NewcasUe-on- 

T^e. 


OFFICIAL  REPORTER 
W.  Fbeam,  B.So.,  LL.D.,  18  HanoTer  Sqnan,  London,  W. 


YORK  MEETING,  1900. 

Closmg  of  Entries  for  Liye  Stock,  Poultry,  and  Farm  Produce. 

Exhibitors  are  reminded  that  the  FINAL  DATSS  for  the  receipt  of 
ENTRIES  for  the  Tork  Meeting  will  be  as  under :~ 

LiyE  STOCK  (Horses,  Cattle,  Sheep,  Figs)  :— 

Monday,  April  16, 1900,  at  10«.  per  Entry. 
TuEBDAT,  May  1,  at  lbs.  per  Post  Entry. 
Tuesday,  May  16  (last  day),  afc  £1  per  Late  Entry. 

POITLTBT  AVD  FABV  PBODITCE:— 

Tuesday,  May  1, 1900,  at  2«.  Bd.  per  Entiy. 
Tuesday,  May  15  (last  day),  at  5«.  per  Post  Entiy. 


Double  Fees  throughout  to  Non-Memben  of  the  Society, 
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PRINCIPAL  ADDITIONS  TO  THE  LIBRARY 
DURING  THE   YEAR   1899. 

IThe  name  of  the  Donor,  or  the  mode  qf  aequieition,  appears  in  Italics 
after  the  title  of  each  work,'] 

Adeane,  C,  and  Carr,  Richardson,  Agricultaral  Handbook  and  Diary,  1900. 
8yo.    London,  1899 Publishers 

Bath  and  West  of  England  Society,  Journal.    4th  ser.    Vol.  IX.    8vo. 

London,  1898-9  Society 

Bell,  Sir  William  J.,  and  Scrivener,  U.  S.,  The  8ale  of  Food  and  Drags  Acts, 

1876-99.    8vo.    London,  1900  Publishers 

Bolton,  U.  C,  Select  Bibliography  of  Chemistry.    (First  Supplement.)    8vo. 

Washington,  1899 Smithsonian  Institution 

Boys,  John,  General  View  of  the  Agricoltnre  of  Kent.    8vo.    London,  1796. 

Purchased 
Bride,  Thos.  F.,  Letters  from  Victorian  Pioneers.    8vo.    Melbonme,  1899. 

Trustees  qf  Public  Library,  Melbourne 
Bright,  Tom,  Principles  and  Practice  of  Timber  Measuring.    8vo.    London. 

N.D PublUhers 

Border,  B.  B.  C,  Agricultaral  Essajs.    8vo.    Shaftesbury,  n.d Author 

Clabkb,  a.  Dudley,  Modem  Farm  Buildings :  Their  Ck>nstruction  and 
Arrangement.    3rd  ed.    8vo.    London,  1899  Author 

Colombo,  A.,  Le  Lecanium  Hesperidum.    8vo.    Cairo,  1899.;; Author 

Cornell  IJniversity,  Bulletins  of  the  Agricultural  Experiment  Station.  8yo. 
Ithaca.  1899  University 

Crookes,  Sir  Wm.,  The  Wheat  Problem.    8?o.    London,  1899    Purchased 

De  Sapobta,  A..  Physique  et  Chimie  Viticoles.    8vo.    Paris,  1899    „. Editors 
Dymond,  T.  S.,  Experimental  Course  of  Chemistry.    8vo.    London,  1899. 

Author 

Beport  on  Visit  of  Essex  Agriculturists  to  Holland.    8vo.    Chelmsford, 

1899  Author 

'*  Fabmbb,  A,"  Essays  Belating  to  Agriculture.    8vo.    Edinburgh,  1775. 

Purchased 

Flock-Booka  .^ — 

Cheviot  Flock-Book.    Vol.  VIIL    8vo.    Hawick,  1899 Society 

Hampshire  Down  Flock- Book.    Vol.  X.    8vo.    Salisbury,  1899  Auocn. 

Kent  or  Bomuey  Marsh  Flock  Book.    Vol.  V.    8vo.    London,  1899 ,.. Society 

Leicester  Flock- Book.    VoL  VIL    8vo.    Leeds,  1899 .„.Assoen, 

Lincoln  Long- Wool  Flock-Book.    Vol.  VIII.    8vo.    Lincoln,  1899   Assocn. 

Oxford  Down  Flock-  Book.    Vol.  XI.    8vo.    Oxford,  1899    Society 

Bosoommou  Fiock-Book.    Vol.  IV.    8vo.    Dublin,  1899    Assocn. 

Southdown  Flock- Book.      Vol.    VIII.      8vo.    Lewes,  1899 Society 

Suffolk  Sheep  Society  Flock-Book.    Vol.  XIII.    8vo.    Bury  St.  Edmunds, 

1899  Society 

Wensleydale  Blue-Faced  Sheep  Flock- Book.    Vol.  X.    sm.  8vo.    Hawes, 

1899  SooUty 

Wensleydale  Long- Wool  Sheep  Flock-Book.  Vol.  X.   8vo.   Bedale,  1899 

Assocn, 
Floyd,  Marcus  L.,  Cultivation    of    Cigar-Leaf    Tobacco  in  Florida.    8vo. 

Washington,  1899  ^ U.S.A.  Dept,  of  Agriculture 
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Glasgow  College,  Beports  on  Experiments.    8vo.    Glasgow,  1899...6b22f^tf 

H AGO ABD,  H.  Rider,  A  Fanner's  Year.    8vo.    London,  1 899 PuhlUken 

Hammesfahr,  F.,  (Jorn  Trade  and  Options  Market.  8vo.  Antwerp,  1899.  Author 

Hartig,  Prof.  R.,  Text- Book  of  the  Diseases  of  Trees.    (Trans.)  W.  Somendlle 

and  Marshall  Ward.    8vo.    London,  1894 ,,„Pureha$ed 

Herd-Books: — 

Ayrshire  Cattle  Herd-Book.  Vol.  XXIL    8vo.    Ayr,  1899 Society 

British  Berkshire  Herd-Book.    Vol.  XV.     8vo.    Abingdon,  1899 Society 

Coates's  Herd-Book.    Vol.  XLV.    8vo.    London,  1899 Skortham  Society 

Davy's  Devon  Herd-Book.    Vol.  XXII.     8vo.    Exeter,  1899 Society 

English  Jersey  Herd-Book.  Vol.  X  ,  1898.  8vo.  London,  1899  ,., Society 
Large  Black  Fig  Society  Herd  Book.    Vol.  I.    8vo.    Bury  St.  Edmonds, 

1899 Society 

National  Pig  Breeders'  Association  Herd-Book.    VoL  XV.    8vo,    Leicester, 

1899 Ateoe. 

North  Wales  Black  Cattle  Herd-Book.   Vols.  V.-VI.     8vo  Bangor,  1895,  '99 

Society 
Polled  Cattle  Herd-Book.    Vol.  XXIII.    8vo.  Banff,  1899  Society 

Highland  and  Agricultural  Society  of  Scotland,  Transactions.    Vol.  211.    8vo. 

Edinburgh,  1899 Society 

HoUrung,  Dr.  M  H.,  Jahresbericht  liber  die  N.  k,  L.  Pdanzenschatzes.      8to. 

Berlin,  1899    Publieher 

ImsH  Agricultural  Organisation  Society.  Fifth  Annual  Report.  Fol.  Dub- 
lin, 1899  Soeic^ 

King,  F.  H.    Irrigation  and  Drainage.    8vo.    New  York,  1899    ...Pwrchaeed 
Kraut,  Heiniich,  Jahresbericht  der  Agrikultur-Chemie.      8vo.      Berlin,  1899. 

Purchased 
Erukoff,  N ,  Treatise  (in  Russian)  on  Danish  Agriculture.    8vo.     St.  Peters- 
burg, 1899    AutAcr 

Langabiiibe  County  Council,  Report  of  Experiments  on  Farm  Crops.  8vo, 
Picbton,  1899 Covnty  Counml 

Lawes,  Sir  J.  Bennet,  Bt.,  and  Gilbert-,  Sir  J.  Henry,  Rothamsred  tfemoira. 
Vol.  VII.     8vo.     London,  1899  Board  of  AgricttUwre 

Live  Stock  Journal  Almanac,  1900.     8vo.    London.  1899    PuhUthcrt 

London  Chamber  of  Commerce,  Report  of  Special  Committee  on  Secret  Com- 
missions.    Fcp.     London,  1899    Chdunber 

London  County  Council,  Report  on  the  Building  Trades  8vo.  London, 
1899 lechmcal  Education  Boards  County  CowutU 

Maceay,  Thomas,  A  History  of  the  English  Poor  Law.    Vol.   III.    8vo- 

London,  1899 PubUskers 

Maercker,  Dr.   Max,  Handbuch  der  Spiritusfabrikation.      2nd  Edn.    8vo. 

Berlin,  1898 Author 

Maiden,  W.  J.,  Sheep  Raising  and  Shepherding.    8vo.    London,  1899. 

Puhliekeri 

Meat  Trades  Journal.    Vol.  XL    Fol.     London,  1899  Editor 

Mellieih,  Heniy,  Soil  Temperature  AfUhor 

Micbigan  Board  of  Agriculture,  37th  Annual  Kepurt.     8vo.     Lansing,  1899. 

Board 

Miller,  Philip,  Gardeners'  Dictionary.     Fol.     London,  1731-9  Purekascd 

Gardeners'  Dictionary.     8vo.     London,  1754    Purchased 

Mnir,  James,  Utility  of  Sulphate  of  Ammonia  in  Agriculture.  8vo.  London, 
1899    W.  C.  Blagdei^ 
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Principal  Additions  to  the  lAbtwty  dMrmg  the  Year  1899.     lix 

National  Poultry  Conference,  Official  Report.    8vo.    London,  1899. 

Honuyrary  Secretaries 
Newman,  G.,  Bacteria,  as  Belated  to  the  Economy  of  Nature,  to  Indastrial 

Processes,  and  to  the  Pahllc  Health.     8vo.     London    PubUahers 

New  South  Wales,  Wealth  and  Progresa  of,  1897-8.    By  T.  A.  Coghlan      8vo. 

Sydney,  1899 Agent- General 

Newstead,  R.,  General  Index  to  Reports  on  Insects.    8vo.     London,  1899. 

MUs  Ormerod 
Nortih    Carolina   Agricultural    Experiment    Station    Report,    1898-9.     8vo. 

Raleigh,  1899   Station 

Ontabio,  Annual  Report  of  Department  of  Agriculture  for  1898.    2  vols. 

8vo.     Toronto,  1899  DepartmeTU 

Ormerod,  £.  A.,  Twenty-second  Report  of  Observations  on  Injurious  Insects. 

8vo.    London,  1899  Author 

PalgBAYE,  R.  H.  Inglis.  Dictionary  of  Political  Economy.     Vol.  III.,  N-Z. 
8vo.    London,  1899 Purchased 

Parliamentary  Papers : — 

Agricultural  Returns   for  1898.    8vo.    London^  lS9d. „Board  of  Agriculture 
Agricultural  Returns,  Abstract  for  1899.     8vo.    London,  1899. 

Board  of  Agriculture 
Agricultural  Statistics  of  Ireland  for  1898.    FoL    Dublin,  1899. 

Irish  Land  Commission 
Annual  Statement  of  the  Trade  of  the  United  Kingdom.    Fol.   London,  1899. 

Board  of  Trade 
Board  of 'Agriculture,  Annual  Report  of  Distribution  of  Grants,  1898-9. 

8vo.     London,  1899     Board 

Glanders  Committee,  Minutes  of  Evidence  and  Report.     Fol.      London, 

1899 Board  of  Agriculture 

Irish  Land  Conmiission,  Prevention  of  Potato  Disease :  Spraying  Instruc- 
tions.   8vo.     Dublin,  1899    Commisnon 

Return  of  Prices  of  Irish  Agricultural  Produce  for   1881-98.    Fol. 

Dublin,  1899 Purchased 

Report  by  Her  Majesty's  Representatives  Abroad  on  Bounties.  8vo.  London. 

Purchased 
Report  of  Results  of  Investigations  into   Cheddar  Cheese-making.    8vo. 

London,  1899 Board  of  Agriculture 

Reports  from  Colonies  on  Bounties.    8vo.    London,  1896 Purchased 

Report  of  Irish  Land  Commissioners  for  1898-9.     Fol.    Dublin,  1899. 

Comviissi^m 
Royal  Commission  on  Horse  Breeding,  7th  Report.    Fol.    London,  1899. 

Commi^siim 
StatistioalAbstractfor  Colonial  and  other  Possessions.  8vo.  London.    1899. 

Board  of  Trade 
Statistical  Abstract  for  the  United  Kingdom.    8vo.    London,  1889. 

Board  cf  Trade 

Petty,  Sir  William,  Economic  Writings.    Edited  by  C.  H.  Hull.    2  vols.    8vo. 

Cambridge,  1899   Purchased 

Pommer,  Dr.  E.      Jahresbericht  iiber  die  Erfahrunpren  und  Fortschritte  auf 

dem  Gesammtgebiete  der  Landwirtschaft,  18ij8.    8vo.    Braunschweig. 

1900   c Puroliased 

Poore,  G.  V.,  Milroy  Lectures  on  the  Earth  in  Relation  to  Contagia.    8vo. 

London,  1899  Author 

QUBBNSLAND,  Annoal  Report  of  Department  of  Agriculture  for  1897'>8.    8vo. 
Brisbane,  1898 Department 
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It      Prineipai  AddiHans  to  the  LShrary  during  the  Tecur  1 89d. 

RousiBBS,  Paal  de.  La  Vie  Am6ricaine,  Ranches,  fermes,  osines.  12mo.  Paris. 
».D Parehoidd 

Sahut,  Felix,  Charles  Naudin  (Biography).    8vo.    Montpellier,  IB99, ..Avtkor 

D6couverte  du  Phylloxera.    8vo.    Montpellier,  1899   A^Okor 

SmithBonian  Institution,  Annual  Report  of    the  Board  of   Regents.     8vol 

Washington.  1898    IfuHtvUom 

Somenrille,  Prof  Wm.,  Seventh  Annual  Report  on  Experiments  with  Crops 

and    Stock   in    Cnmberland,    Durham,    and    Northumberland.     8yo. 

London,  1898  Author 

Stillich,  Dr.  Odkar,  Die  Bngliache  Agrarkrisis.     8vo.    Jena,  lBd9. „Purekamd 

Stud-Books  :-— 

Clydesdale  Horse  Stud-Book.     Vol.  XXL    8vo.    Glasgow,  1899  ,,.Societf 
Hackney  Horse  Stud-Book.    Vols.  XVI-XVII.    8to.    London,  1899-1900 


Hunters'  Improvement  Society,  Record  of  Mares  and  Sires.    Vol.  VIII.    8vo. 

London,  1900  Society 

Polo  Pony  Stud-Book.     Vol.  V.    8vo.     Lewes,  1899 Soeit^ 

Bhire  Horse  Stud- Book.    Vol.  XX.     8vo.     London,  1899     SocUtf 

Yorkshire  Coach  Horse  Stud-Book.    Vol.  VL     8vo.    York,  1899.  .^Society 

Taunton,  W.  K.,  The  Pedigree  Record.    3  vols.    8vo.    London,  1899. 

PublUien 

Tegetmeier,  W.  B  ,  The  House  Sparrow.    8vo.    London,  1899   PuhlUkon 

Theobald,  B\  V.,  Text-Book  of  Agricultural  Zoology.    8vo.    Edinburgh  and 

London,  1899 PubiUkorg 

Thiol,  Dr  H.,  Liindwirthfechaftliches  Jahrbuch.    Vol.  XXVIII.    8vo.    Berlin, 

1899  AfUkor 

Thompson,  J.  L.,  Collection  of  Tracts  on  Agricultural  Subjects.    8vo.    8ydzie7, 

1894-8  Author 

United  States  Department  of  Agriculture,  Notes  on  Plant  Products  of 

Philippine  Isles.    8vo DepaHmomt 

Year  Book,  1898.    8vo.    Washington,  1899  BepartmotA 

Vbbsnick,  L.,  Tableau  de  VEconomie  Rurale.    8vo.    Gand,  1900. 

Poful  de  Vmyst 
Vhiton's  Agricultural  Almanac,  1900.    4to«    London,  1899 PubUekerg 

Wabingtoh,  R.,  Lectures  on  Some  of  the  Physical  Properties  of  SoiL    8to. 

Oxford.  1900 PiM^kerM 

Wildman,  Thomas,  Peach  Trees ;  to  which  is  added,  The  Management  of  Bees. 

8vo.    London,  1778  Pmrekaeed 

WdJbling,  Berthold,  Dererste  Rundgang  der  landwirtschaf tlichen  Wanderaos- 

stellungen  in  Deutschland.    8vo.    Berlin,  1899 Avthor 

Wood,  Sir  H.  T.,  Commercial  Education  in  England.    8vo.    London,  1899. 

Author 

Zoology,  Proceedings  of  Fourth  International  Congress.  8vo.  London,  1899. 

Hon.  Secretaries 

The  Society  is  indebted  to  numerous  Oovemment  Departments^  both  at 
home  and  abroad,  to  Boards  of  AgriciUture^  AffrictUtural  Societies,  and 
kindred  institutions,  for  copies  of  their  Annual  Reports^  Journals,  hroceed' 
ingsy  Transactions,  Bulletins,  and  other  documents  received  reffularfy  for  the 
lAbrary  in  exchange  for  copies  qf  the  Journal,  as  well  as  to  the  Editors  of 
many  agricultural  and  general  papers  for  the  current  numbers  qf  their  pmb" 
lications,  which  have  been  placed  for  reference  in  the  Beading  Boom. 
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ROYAL  AGRICULTURAL  SOCIETY  OF  ENGLAND. 
proceeMnaa  of  tbe  Council 


WEDNESDAY,  APRIL  4,  1900. 

THI  lABL  OF  COTEKTRT  (SX-PSSSIDEITT)  IK  THE  CHAI&. 


9r6MBt! 

Tnatdei.'^Colonel  SirKigfel  Rinj^« 
^cote,  K.C.B.,  the  Duke  of  Richmond 
and  Gordon,  K.G.,  Barl  Spencer,  K.G., 
Sir  John  H.  Thorold,  Bart. 

Vioe-PreildenU.^The  Earl  of 
Ferenhain,  the  Barl  of  Corentry,  the 
Rt.  Hon.  Bir  Kassey  Lopes,  Bart.,  the 
Hon.  Cecil  T«  Parker,  Bir  Jacob 
Wilaon. 

Other  Jlfffmhrs  of  Caunoil.-->MT. 
J.  H.  Arkwrigbt,  Mr.  Alfred  Ashworth, 
Mr.  R.  C.  AsriietoB,  Viscount  Baring. 
Mr.  J.  Bowen-Jones,  Mr.  Victor  C.  W. 
Oairendish,  M«F^  Lord  Arthur  Cecil, 
Mr.  F.  8.  W.  Comwallifl,  M.P.,  Mr. 
Percy  Cmtchley,  Lieat.-CoI.  Cortis- 
Hsyward,  Mr,  A.  E.  W.  Darby,  the 
Sari  of  Derby,  E.G.,  Mr.  J.  Marshall 
Dngdale,  Mr.  WiUmm  Frankish,  the 
Hajfqnia  of  Gtanby,  the  Earl  of 
Jersey,  G.C.M.G.,  Captain  W.  S.  B. 
IjOTett,  Mr.  0.  S".  Mainwaring,  Mr. 
Henry  D.  Mamhall,  Mr.  Joseph 
Martin,  Lord  Middleton,  Mr.  P.  A. 
JCnnU,  M.P.,  Mr.  Albert  Pell,  Mr. 
Frederick  Reynard,  Mr.  Howard 
P.  Byland,.  Mr.  G.  H.  Saoday,  Mr. 
Henry  Smithy  Mr.  £.  W.  Stanyfortb, 
Mr.  Martin  J.  Sntton,  Mr.  Garrett 
Taylor,  Mr,  R.  A.  Wamen,  Mr.  C.  W. 
Wilson. 

Ofioert.Sit  Tamest  Clarke,  Secre- 
taiy;  Dr.  Fream,  Bditor  of  the 
Joomal ;  Ih.  J.  Angivtns  Voelcker, 
Oonsolting  Chemist ;  Mr.  Cecil  War- 
barton,  Zoologist ;  Mr.  T.  S.  Courtney, 
Ck^nsnlting  Engineer;  Mr.  J,  £. 
VOL.  XL  T.S'.— 43 


Compton-Bracebridge,  Assistant  Di« 
rector ;  Mr.  R.  8.  Burgess,  Superinten- 
dent of  the  Showyard. 

Professor  Sir  George  Brown,  C.B. ; 
Professor  McFadyean. 

The  following  members  of  the 
Tork  Local  Committee  were  also 
present:— The  Lord  Mayor  of  York 
(Mr.  Alderman  G.  Sykes  Bymer),  the 
tiherifl  of  York  (Mr.  Arthur  Jone«i), 
Mr.  Alderman  McKay,  Mr.  J.  J.  Hunt, 
Mr.  W.  H.  Andrew,  and  Mr.  Francis 
B.  Walker. 

Apologies  for  non-attendance  were 
receiyed  from  Earl  Cawdor,  Lord 
Brougham  and  Vanz,  Lord  Moreton, 
Sir  Walter  Gilbey.  Bart.,  Mr.  George 
Blake,  Mr.  H.  Chandos-Pole-Gell,  Mr. 
James  Hornsby,  Mr.  J.  E.  Bansomc, 
Mr.  S.  Bowlandson,  Mr.  A.  J.  Smith. 
Mr.  J.  P.  Terry,  Mr.  B.  V.  V.  Wheeler, 
and  Mr.  Charles  Whitehead. 

At  the  opening  of  the  proceedings, 
8ir  NiGBL  KiNOBGOTB  said  that  he 
was  desired  to  express  the  regrets  of 
H.R.H.  the  Prince  of  Wales  that  he 
was  unable,  owing  to  his  journey  to 
Denmark,  to  take  the  chair  that  day 
as  their  President. 

Accordingly,  on  the  motion  of  Sir 
NiOEL  KiNOSCOTB,  the  Earl  of 
Coventry,  as  ez- President,  was  called 
to  the  chair. 

The  minutes  of  the  Special  Meeting 
of  the  Council  held  at  11  a.m.  ou 
March  7,  1900,  were  read  and  con- 
firmed, and  the  minutes  of  the  last 
Ordinary  Meeting  of  the  Council,  held 
at  12  noon  on  the  same  date,  were 
^ad  and  approved. 
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Monthly  Council^  April  4,  1900. 


]>Mtli  of  a  Member  of  Coancil. 
The  Chairman  said  it  was  his 
painful  duty  to  report  oflScially  to  the 
Ck)ancil  that  there  was  a  vacancy  in 
their  body  caused  by  the  lamented 
death,  at  Assouan,  on  March  IB  last, 
of  Mr.  Dan  Pidgeon.  Mr,  Pidgeon 
had  rendered  the  Society  very  oon- 
spicuons  services  in  a  variety  of 
capacities  during  the  thirteen  years 
of  his  association  with  it ;  first  as  a 
judge  of  implements,  and,  after  his 
election  on  the  Council,  as  a  member 
of  the  Journal  and  Implement  Com- 
mittees, and  also  as  the  contributor 
of  a  number  of  very  interesting 
and  attractively  written  articles  in 
the  Journal.  He  was  sure  that  all 
those  who  had  had  the  privilege  of 
working  with  Mr.  Pidgeon  would 
recognise  that  they  had  lost  in  him  a 
very  valuable  and  able  colleague. 

Eleotlon  of  Hew  Members. 
The    election     of    the    following 
twenty-seven    members     was    then 
proceeded  with  :— 

Aarok,  Mrs.  B.  M...Park  Groaada,  Oasefleet. 
Ooole.  * 

BrcKKRTON,  Henry    N... Wellington   Worka, 
Ashton-unfler-Lyne. 

Bhadlby,    Henry    \Y^... Wellington    Worka, 
Asliton- under-Lvne. 

Brauhill,    J...£mp3on    Farm,    Holdenby. 
Ooole. 

Bruxtee,  Wm..  .Booth  Ferry  Honae,  Ooole. 

Crabthkb,  James.. 39  Prioe  Street.  Birken- 
head. 

CUNDALL,  J.  S..  .Airedale  Ironworks  Shipley, 
Yorka.  •" 

DiMfiDALE,  Hon.  Baron.. Basendon,  Hatfleld. 

Drew,  JuliiU  C. .  Wadhurst  HaU,  Susaex. 

East  and  Wrst  Riding  Joint  Aoriculturai; 
Council.  .County  HaU,  Wakefield. 

Fexwick,      I-aiicelot . .  Brlnkbum      Prlorj-, 
Pau perhaugh  R.S.O.,  North u inberland.         ' 

Haroreavw,  Frank.. Halford  Manor,  Ship- 
aton-on-StouT. 

Hay,  Alexander.. Bon  Aocord  Works,  Aber- 
deen. 

HoLDRiDOE,  Lewia.  .Goole  Fields,  Ooole. 

Humphries  O.  G.. .Atlas  Worka,  Perahore. 

INKES,  Ernest.  .Boffey  Park,  Horaham. 

Lamin,    William.. Beatwood    Park,    Arnold, 
Notta.  . 

Montgomery,  Hugh . .  IM  Princes  Road,  Liver- 
pool. 

PHipre,  Pickering.. Ruahton  Hall.  Kettering. 

Poosox,  Frank.  .Redmile,  Bottesfonl,  Notts: 

BcHOLES,  Walter.  .Wellington  Works,  Aahton- 
uodiSr-Lyne. 

SIM0SD8,  W.  Barrow,  jun... Waterside,  near 
Winchester. 

Smith,  George. .  Manor  House,  Wilford,  Notts*. 

8YXje»,  Robert.. Paatarc  Farm,  King'a  Cauao^ 
way,  Ooole. 

8YKK8,  Robert  J... Sand  Hill  Farm.  King** 

Causeway,  Ooole. 
Trmplk,  Joaeph. .  Aberaman,  Glamorganshire. 
Thistle  WOOD,  George  W..  .Crowie,  Doncasterc 


The  reports  of  the  ^ftrioos  Standing' 
Committees  were  presented  and 
adopted  as  below : — 

Knanoe, 

Sir  KiOEL  EiNGACOTi  CChalrmaa) 
reported  that  the  aooonnts  for  the 
month  ended  March  81,  1900,  as 
certified  by  the  Society's  Accoiintanti, 
showed  total  receipts  amonntuu^  to 
5,165/.  lis,  9^.,  and  expenditure 
amounting  to  4,324/.  12t.  7iL  Ac- 
coants  amonnting  in  all  to  3,4362. 
13«.  6d.  had  been  passed  and  were 
recommended  for  payment.  The 
Committee  had  ccmsidered  the 
question  of  the  issue  of  books  of 
tickets  for  admission  to  the  Shows 
and  recommended  that  books  be 
jssued,  under  the  control  of  the 
Secretary,  of  ten  tickets  for  11, 
admitting  en  the  half-crown  days, 
and  twenty-five  tickets  for  Ik  ad- 
mitting on  the  shilling  daya  The 
quarterly  statement  of  snbstaiptions, 
arrears,  and  property,  as  at  March 
31,  1900,  was  laid  upon  the  table. 

Home. 

Sir  NiOEL  KiNOSGOTE  (Ohainnao> 
also  presented  a  report  from  this 
Committee  as  to  matters  conneoted 
with  the  Society's  house. 

JoamaL 

Sir  JoHir  Thorold  (Chairman) 
reported  the  publication  of  the 
March  number  of  the  Journal,  which 
\yas  in  course  of  issue  to  the 
members.  The  contents  of  the  next 
number  had  been  discussed,  together 
with  various  suggestions  for  articles 
and  notes,  and  directions  had  been 
given  to  the  Editor  thereon. 

Chemieal  and  Wobun* 

Mr.  '  Stantfobth  (Chainiian) 
reported  that  tiie  Conunittee  liad 
approved  the  details  of  a  echeme 
prepared  by  the  Consulting  Cbemiat 
for  certain  experiments  in  the 
feeding  of  calves.  Mr.  Dugdale  bad 
very  kindly  consented  to  allow  the 
•experiments  to  be  conducted  on  hia 
•estate  in  North  Wales,  and  the 
thanks  of  the  Council  were  doe  to 
him  for  the  facilities  thus  offered. 
The  Committee  asked  the  Coancil  to 
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place  at  their  disposal  a  sum  not 
exceeding  60/.  for  the  incidental 
expenses  connected  with  these 
experiments.  The  Conaimittee  re- 
commended that  Dr.  Yoelcker 
ahonld  be  appointed  to  fill  the 
vacanoj  caused  by  the  retirement 
of  Barl  Cawdor  as  one  of  the 
Society's  representatiyes  upon  the 
Lawes  Agricultural  Trust  Com- 
mittee. 

Mr.  Stanyfobth  having  formally 
moved  that  Dr.  Yoelcker  be 
appointed  a  representative  of  the 
Society  upon  the  Lawes  Agricul- 
tarsi  Trust  Committee, 

Sir  JoHK  Thorold,  in  seconding 
the  motion,  said  that,  as  the  other  re- 
presentative of  the  Society  upon  the 
Lawes  Trust,  he  had  felt  for  some 
years  that  it  would  be  a  great 
advantage  if  the  Society  were 
represented  by  a  professional  man. 
Difficult  questions  often  came  before 
the  Committee  of  the  Trust  that 
required  the  assistance  of  an  expert, 
and  it  would  be  a  considerable  gain 
if  the  Committee  could  have  the 
advantage  of  Dr.  Voelcker's  services. 
The  appointment  of  Dr.  Voelcker 
was  then  unanimously  agreed  to. 

Order  Forms  for  Fertili$er$f  Jfc, 

Mr.  Stanyforth  said  that  the 
Chemical  Committee  had  no  report 
from  the  Consulting  Chemist  to 
present  on  that  occasion;  but  there 
were  two  lengthy  reports  last  time, 
which  appeared  amongst  the  Official 
Beports  in  the  Society's  Journal.  He 
desired  to  direct  special  attention  to 
the  report  of  the  Chemical  Com- 
mittee appearing  at  page  87  of  Part 
I.  of  the  current  volume  of  the 
Journal,  as  it  was  one  which  would 
be  of  great  interest  to  every  agri- 
culturist. In  that  report  the  more 
extended  use  had  been  urged  of  the 
Order  Forms  for  fertilisers  and 
feeding  stuffs  prepared  by  the 
Society  for  the  convenience  of  its 
members.  These  forms  had  not 
hitherto  been  used  to  the  extent  the 
Chemical  Committee  could  desire. 
AiUiough  such  forms  did  not  in 
themselves  fumish  a  legal  guarantee 
k>  the  purchaser,  where  they  had 
3een  utilised  they  had  undoubtedly 
icted  as  a  deterrent  to  manufacturers 


and  vendors.  The  Chemical  Com* 
mittee  had  recently  revised  these 
Order  Forms,  and  invited  the  Connctt 
to  assist  them  in  the  matter.  He  was 
perfectly  certain  that  if  they  could 
induce  the  members  of  the  Society 
to  use  these  forms,  they  would  be 
going  a  long  way  towards  preventing 
fraud  by  the  sale  of  comparatively 
worthless  materials. 

Botanical  and  Zoological. 

^Ir.  AsRWOBTH  (in  the  absence  of 
Mr.  E.  V.  V.  Wheeler,  Chairman)  re- 
ported that  it  was  proposed  to  Iseep 
certain  of  the  plots  of  grass  experi- 
ments under  observation  during  the 
year  1900,  and  that  the  experiments 
in  the  eradication  of  weeds,  which 
had  been  commenced  last  year,  were 
being  continued.  The  Consulting 
Botanist  had  been  asked  to  consider 
whether  it  would  be  possible  for  the 
Society  to  issue  Order  Forms  for  seeds 
similar  to  those  issued  by  the 
Chemical  Committee  for  Fertilisers 
and  Feeding  Stuffs,  and  to  report  to 
the  Committee  thereon. 

The  Zoologist  had  presented  the 
following  report : — 

Insects  IiaTe  as  yet  shown  no  great 
activity,  and  most  of  the  applications 
received  by  the  Zoologist  baye  had  reference 
to  such  perennial  pests  as  grain  weevils, 
wood-boriug  beetles,  and  wire-worm. 

Infested  grain  is  best  treated  by  bi- 
salphide  of  carbon  in  a  closed  bin.  One 
pound  of  the  fluid  sprinkled  on  the  surface 
of  the  grain  is  sufficient  for  the  treatment  of 
a  hundred  bushels,  bat  caution  must  be 
exercised  in  Its  use,  as  it  is  highly  inflam- 
mable, and  it  is  dangerous  to  bring  a  naked 
light  near  the  bin  until  some  hours  after 
opening  it. 

Some  insects  alleged  to  be  injuring  seakale 
were  scot  for  identification,  and  proved  to 
be  the  grubs  of  the  dung  beetle  (Ofotrupes). 
This  is  ordinarily  quite  harmless,  so  that 
some  other  cause  of  the  injury  was  suspected, 
and  ou  mure  careful  search  several  surface 
caterpillars— the  larvas  of  Noctua  moths — 
were  discorered  in  the  soil. 

Considerable  damage  to  wooden  fixtures  in 
buildings  was  found  to  be  due  to  the  boring 
beetle  Annobium  Tesiellatum^  an  insect 
closely  allied  to  the  better  known  **  Death 
Watch.'* 

(Signed)    Ckcil  Waiiburton. 

April  3,  lOOU. 

Purity  of  Seeds, 
Mr.  AsHWOBTH,  in  presenting  this 
report,  said  his  Committee  had  dis- 
cussed tlio  question  of  Order  Forms, 
and  he  fully  endorsed  what  Mr. 
Stanyforth  had  said.    It  would  he  a 
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^eat  advantage  if  some  such  certi- 
lioate  could  be  provided  for  the 
members  of  the  Society  in  the 
porchase  of  seeds.'  Mr.  Carruthers 
had  expressed  the  opinion  that  the 
Botanical  Committee  of  that  Society 
had  done  most  valuable  work  in  the 
direction  of  improving  the  purity  of 
seeds.  Twenty  years  ago  Mr. 
Carruthers  had  only  been  able  to 
insist  upon  40  per  cent,  germinating 
power  in  the  case  of  certain  grasses, 
whereas  at  the  present  time  it  had 
risen  to  80  per  cent.,  a  result  attri- 
butable in  no  small  degree  to  the 
energy  of  the  Botanical  Committee. 

Veterinary. 

The  Hon.  Cbcil  T.  Pabkbb 
(Chairman)  reported  that  the  Com- 
mittee had  further  considered  the 
situation  created  by  the  city  of  York 
being  still  a  "  swine  fever  infected 
area,'*  under  the  Order  of  the  Board 
of  Agriculture,  dated  January  26, 
1900 ;  and  to  provide  for  the  possible 
event  of  the  present  restrictions 
being  removed  before  the  date  of 
their  next  meeting  on  May  1,  the 
Committee  recommended  that^  no 
linal  decision  in  the  matter  be  arrived 
at  by  the  Council  until  then.  If  on 
May  1  the  city  of  York  should  still  be 
an  infected  area,  the  contemplated 
exhibition  of  pigs  at  the  York 
Meeting  would  of  necessity  have  to 
be  abandoned  ;  but  if  meanwhile  the 
existing  order  should  be  rescinded 
by  the  Board  of  Agriculture,  the 
Secretary  would  be  authorised  to 
receive  provisionally  entries  of  pips 
for  the  prizes  oflfered  by  the  Society, 
subject,  of  course,  to  any  restrictions 
which  might  be  in  force  at  the  time 
of  the  Show.  To  meet  the  con- 
venience of  exhibitors  who  were  at 
present  placed  in  a  position  of  un- 
certainty in  the  matter,  the  Com- 
mittee recommended  that  any 
entries  of  pigs  which  it  might  be 
found  possible  to  accept  should  be 
received  up  to  May  15  at  the 
ordinary  rates.' 

The  Committee  had  had  under 
consideration  the  question  of  milk 
sterilisation  and  Pasteurisation  with 
a  view  to  the  destruction  of  tubercle 
bacilli  in  milk,  and  recommended  the 


publication  in  the  Proceedings  of  the 
Council  of  the  following  memo- 
randum, which  had  been  drawn  up 
by  a  Sub-Committee,  consisting  of 
Professor  Sir  George  Brown,  Pro- 
fessor McFadyean,  and  Mr.  Harold 
Swithinbank:— 

The  Oommittoe  consider  It  desinble  that 
the  pabUo  should  be  warned  that  the  prooess 
of  Pastearisation,  which  oonsista  in  rakAog 
the  milk  for  a  period  more  or  less  pralongod 
to  a  temperature  of  about  160  deg.  Fafar., 
cannot  be  relied  upon  to  remove  all  danger 
from  tuberculous  milk  as  an  article  of  food 
for  either  men  or  animals. 

In  the  experiments  which  have  been 
•  carried  out  of  late  years  two  facts  have  been 
broufrht  to  light— the  one,  that  ndsing  in- 
fected milk  to  boiling  point  renders  it 
perfectly  harmless ;  the  other,  that  railing 
such  milk  to  a  temperature  not  exceeding 
176  deg.  Fahr.  leaves  it  still  in  a  dangcRMU 
oonditlon,  and  capable  of  infecting  animals. 

The  Report  of  the  Royal  Oommisslon  on 
Tuberculosis  is  conclusive  upon  this  point. 

WhiLit,  however,  boiling  milk  may  be 
looked  upon  as  the  safest  method  of  aeooiing 
the  end  in  view,  it  has  been  held  by  good 
authorities  that  a  temperatnre  of  1S5  deg. 
Fahr.  is  sufficient  for  the  pnrpoae  if  main- 
tained for  a  period  of  ten  minntes. 

But  this  view  is  now  modified  by  ttie 
recent  experiments  of  Galtier  (Jovmal  dt 
MideHne  YiUrinaire^  January,  1900),  who 
claims  to  have  killed  guinea-pigs  with  tuber- 
culous milk  after  exposure  to  a  temperature 
of  185  deg.  Fahr.  for  six  minutes. 

In  any  case,  no  temperatnre  Iob  than 
185  deg.  Fahr.  can  be  looked  upon  as  safe. 

Professor  McFadyean  had  pre- 
sented to  the  Committee  the 
following  report : — 


See  p.  Uxvii. 
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Anthkax.— During  the  first  twelve  i 
of  this  year  127  outbreaks,  with  192  animals 
attacked,  have  been  reported.  The  corre- 
snondlng  figures  for  last  year  were  193  and 
223  respectively. 

FooT-AKD-MOCTH  Dtsbask.>-No  case  of 
this  difleose  had  been  detected  since  ttie  titird 
week  of  February,  but  cases  suspected  to  be 
of  this  disease  have  been  detected  in  Argen> 
tine  cattle  landed  at  Deptford  this  week. 

Glandkrs.  —  The  outbreaks  reported 
during  the  first  twelve  weeks  of  this  year 
number  S36,  and  the  animals  attacked  446, 
as  against  163  ontbreaks  and  909  animals  at- 
tacked during  the  corresponding  period  oL 
last  year. 

Rabiics.— No  case  cff  this  disease  bas  been 
notified  since  December  last. 

SwiXB  Frx^kr.— The  weekly  returns  con- 
tinue to  show  a  sensible  decline  in  the 
prevalence  of  this  disease.  During  the  fixtt 
twelve  weeks  of  this  year  400  outbreaks  havn 
been  reported,  as  against  648  in  the  oorre* 
sponding  period  of  last  year. 

MI8CRLLANB0U3.— The  number  of  morMd 
specimens  forwarded  to  the  Research  Labora- 
tory at  the  Royal  Veterinary  College  for 
examination  during  the  mcmth  of  Ibroh 
was  forty-eight, comprising  casesof  glanders, 
anthrax,  tuberoulosts,  calf-diphtheria,  dis. 
eaaes  caused  by  worm  parasites,  do. 
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Mr.  ASHWOBTH  considered  the 
pronouncement  of  the  Veterinary 
Committee  with  regard  to  milk 
sterilisation  very  important,  and  he 
hoped  general  attention  would  be 
drawn  to  it,  in  view  of  the  erroneous 
statements  which  had  appeared  as  to 
this  matter  in  the  public  press. 


Foot-and-mouth  Disease. 

Earl  Spbnoeb  asked  if  there  was 
any  further  information  available  as 
to  the  origin  of  the  outbreak  of  foot- 
and-mouth  disease  in  the  Eastern 
Counties,  which  had  recently  been 
the  subject  of  discussion  in  the 
Council. 

Sir  Gborge'Bbown  regretted  to 
say  that  the  Board  of  Agriculture 
had  not  been  able  to  trace  the  origin 
of  this  outbreak ;  but  unhappily  he 
had  some  very  exact  information  as 
to  recent  cases  of  the  disease  which 
had  been  recognised  on  board  a  cargo 
ship  from  the  Argentine,  which  had 
arrived  at  Deptford.  On  the  arrival 
of  a  vessel  carrying  210  head  of  cattle 
from  the  Argentine,  the  inspectors 
had  found  more  than  half  the  ani- 
mals suffering  from  foot-and-mouth 
disease  in  its  most  virulent  form. 
There  were  at  that  time  on  the  ocean 
other  cattle  ships  from  the  Argentine 
on  their  way  to  England,  and  it  was  to 
be  feared  that  further  cases  of  foot- 
and-mouth  disease  might  exist  on 
these  vessels  also.  The  difficulty  was 
that  if  an  Order  were  issued  pro- 
hibiting the  landing  of  the  animals 
in  question  at  Deptford,  they  would 
only  go  on  somewhere  else.  It  hod 
therefore  been  decided  that  it  would 
be  wiser  to  have  the  animals  landed 
at  Deptford  and  to  take  every  possible 
precaution  in  slaughtering  them.  He 
need  hardly  say  that  this  was  being 
done,  and  that  the  Board  of  Agri- 
culture were  fully  alive  to  the  gravity 
of  the  situation.  But  while  the  Board 
was  chiefly  concerned  in  notifying 
local  bodies,  the  Boyal  Agricultural 
Society  was  more  concerned  in  warn- 
ing individual  farmers  to  be  upon 
their  guard,  and  to  watch  for  the 
appearance  of  any  symptoms  of  this 
disease.  These,  although  perfectly 
familiar  to  the  older  members  of  the 
Society,  would  not  be  so  well  known 


to  the  younger  generation  of  agricul* 
turists.  The  first  signs  of  an  attack 
were  dulness  of  the  animal,  a  pecu- 
liar smacking  or  sucking  noise  made 
by  the  lips,  followed  by  a  discharge  of 
saliva  from  the  mouth  (commonly 
described  as  "slavering^'),  shifting 
the  feet,  and  a  very  characteristic 
symptom — kicking  with  one  of  the 
hind  feet  alternately  as  though  some- 
thing were  between  the  claws  which 
the  animal  was  trying  to  get  rid  of. 
These  signs  should  lead  the  attendant 
to  examine  the  animal's  mouth,  and 
on  the  slightest  appearance  of  vesicles 
or  blisters,  it  might  be  taken  as  highly 
probable  that  the  animal  was  suffering 
from  the  disease— at  any  rate,  there 
was  ground  for  strong  suspicion ;  and 
the  case  should  be  reported. 

In  reply  to  an  inquiry  by  Mr.  Pell, 
Sir  Jacob  Wilson  said  that  perhaps 
he  might  be  allowed  to  add  to  what 
had  been  stated  by  Sir  George  Brown, 
that  the  Board  of  Agriculture  had 
received  intimation  that  foot-and- 
mouth  disease  was  believed  to  have 
broken  out  in  Argentina,  and  had  in 
consequence  been  watching  carefully 
all  the  ports  at  which  cargoes  of 
cattle  and  sheep  brought  from  that 
country  might  arrive.  On  April  2 
lost  the  Board's  Inspectors  discovered 
the  disease  in  a  cai^go  of  animals 
which  had  arrived  on  that  day,  and 
they  forthwith  issued  an  Order  pro- 
hibiting the  landing  in  Great  Britain 
of  all  animals  brought  from  the 
country  of  the  Ai^gentine  Republic  or 
from  Uruguay,  these  countries  being 
in  effect  added  by  the  Order  to  the 
list  of  "prohibited  countries" 
scheduled  to  the  Foreign  Animals 
Order  of  1896.  To  meet  the  case  of 
cargoes  already  on  the  sea,  this  Order 
would  not  come  into  operation  until 
April  30;  but  he  could  assure  the 
Council  that  no  precaution  would  be 
omitted  by  the  Board  in  dealing  with 
any  such  cargoes  as  might  mean- 
while be  landed  in  this  country,  and, 
of  course,  in  any  case  no  animal 
would  be  permitted  to  leave  the 
Foreign  Animals*  Wharf  alive. 

The  Chaibman  said  that  the  in- 
formation which  had  been  given  by 
Sir  George  Brown  was  of  a  very 
valuable  character,  and  it  would  be 
of  great  advantage  to  the  agricul- 
turistq  of  this   country  in   putting 
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them    on    the    alert   against    this 
dreaded  disease. 

8  took  Prisei. 

Mr.  Sanday  (Chairman)  reported 
that  inquiries  having  been  received 
as  to  whether  animals  entered  in 
Class  46  (Ponies  13  h.  2  in.,  and  not 
exceeding  14  h.  2  in.  in  height),  and 
in  Class  47  (Ponies  under  13  h.  2  in. 
in  height),  were  to  be  shown  in  hand 
or  under  saddle,  the  Committee  re- 
commended that  intending  exhibitors 
should  be  informed  that  the  animals 
entered  in  Classes  46  and  47  at  the 
York  Meeting  are  to  be  ridden.  The 
Secretary  having  reported  that  the 
city  of  York  was  still  a  "  swine  fever 
infected  area,"  under  Order  6018, 
issued  by  the  Board  of  Agriculture 
on  January  26  last,  the  Committee 
had  remitted  to  the  Veterinary 
Commitee  the  question  as  to  whether, 
under  these  circumstances,  it  was 
desirable  to  have  an  exhibition  of 
pigs  at  York. 

Mr.  C.  W.  Wilson's  name  had  been 
added  to  the  Committee. 

On  the  motion  of  Mr.  RandAY, 
was  resolved  that  the  sum  of 
5,000^.  be  placed  at  the  disposal  of 
the  Stock  Prizes  Committee  for  pro- 
viding prizes  for  live  stock,  poultry, 
produce,  dec,  at  the  Cardiff  Meeting 
of  1901. 

Judges  Seleotion. 

Mr.  Samday  (Chairman)  reported 
taht  the  list  of  judges  for  the  York 
Meeting  had  been  published  in  the 
current  number  of  the  Society's 
Journal,  issued  on  March  31.  The 
Committee  had  made  a  selection,  from 
the  list  of  judges,  of  umpires  to  act 
in  cases  of  necessity. 

Implement. 
Mr.  Frankish  (Chairman)  re- 
ported that  the  Allotment  Com- 
mittee had  met  on  Monday,  April  2, 
and  had  arranged  the  positions  of 
the  stands  in  the  Implement  Depart- 
ment of  the  York  Meeting.  The 
amount  of  space  which  had  been 
allotted  in  the  several  departments 
(excluding  open  ground  space)  was 
as  follows : — 

OrOinaiy  Bhedding   • 

Special 

Machinery  In  Motion 

av>tai .  • 


Bhowyard  Works. 

Sir  Jacob  Wilson  (Chairman)  re- 
ported that  about  6,000  ft.  of  imple- 
ment shedding  bad  been  erected,  the 
frame-work  of  the  grsod  stand  and 
of  the  Daily  were  completed,  and  ac- 
commodation had  been  provided  for 
about  500  horses.  The  erection  of 
the  Stewards',  Members'  and  Royal 
pavilions  was  in  a  forward  state. 
The  Local  Committee  had  laid  sleeper 
roads  up  to  the  main  entrance,  and 
to  the  machinery  entrance,  and  the 
return  road  was  being  constructed. 
Instructions  had  been  given  on 
various  points  connected  with  the 
arrangements  for  the  supply  of  re- 
freshments, and  other  matters  con- 
nected with  the  York  Showy ard. 

Selection. 

Sir  John  Thobold  (Chairman) 
presented  the  recommendation  of 
this  Committee  as  to  the  nomination 
of  a  new  Member  of  Council  in  the 
room  of  the  Hon.  Cecil  Parker,  elected 
a  Vice-President. 

General  York. 

The  Earl  of  Fbvebsham  reported 
that  the  Committee  had  had  under 
consideration  a  draft  programme  of 
the  York  Meeting.  It  had  been 
decided  to  open  the  Implement  yard 
to  the  public  on  Saturday,  June  16, 
on  payment  of  2s.  6^.  for  admission, 
and  Uie  entire  showyard  woold  be 
opened  on  Monday,  June  18,  the 
charge  for  admission  to  be  6t.  each 
person.  On  the  Tuesday  and  Wed- 
nesday of  the  show  the  charge  for 
admission  would  be  2s,  6d.  each,  and 
1«.  on  the  Thursday  and  Friday. 
The  necessary  arrangements  were 
being  made  for  the  service  for  the 
herdsmen  and  others  in  the  showyard 
on  Sunday,  June  17.  A  military 
band  would  be  engaged  to  ptay  in 
the  showyard  during  &e  week  of  the 
Show,  with  the  exception  of  the 
opening  day,  Monday,  when  the 
judging  of  the  live  stock  and  poultry 
woiSd  take  place.  The  York  Local 
Committee  had  arranged  the  cab  and 
omnibus  fares  between  the  railway 
station  and  the  showyard.  The 
charge  for  a  cab  would  be  2t.  for  one 
or  two  persons,  with  an  additional 
U,    for    eftch    eztia    person,    the 
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mazimam  fare  not  to  exceed  it. 
The  omnibus  fare  would  be  ^.  tot 
each  person. 

SduMtion. 

Mr.  BowsN- Jones  reported  the  re- 
ceipt of  the  following  reply  from  the 
Board  of  Education  to  the  letter 
which  had  been  addressed  to  the 
Department,  conveying  the  resolution 
pawed  by  the  Education  Committee 
at  their  meeting  held  on  March  6 
last,  "that  in  rural  elementary 
schools  the  instruction  be  adapted  to 
the  requirements  of  country  life." 

Edaoation  Department, 
WhitehaU,  S.W. 
March  36, 1900. 

6ir|— -AdTcrtiog  to  yoar  letter  dated  the 
IStb  inataat,  I  am  dSreoted  to  state  that  one  of 
tiie  objects  (rf  the  alterations  introduced  into 
the  Code  for  1900,  wbioh  baa  now  been  pre- 
■ented  to  Bu-Uament,  is  to  give  managers 
and  teaobers  increased  freedom  in  adapting 
the  cotnes  and  methods  of  instmoUon  in 
their  schools  to  local  reqoirements. 

I  am  to  enclose  herewith  a  copy  of  the 
now  Oode,  and  to  inyite  the  attention  of 
your  Oonnon  to  Articles  16,  98  (aX  101  (a) 
(i)  (a),  and  101  (a)  (liX  The  specimen 
sobemes  of  instrooiion  mentioned  in  the 
last-named  Article  will  be  issued  shortly. 

I  am  to  inquire  whether,  looking  to  the 
changea  made  in  the  Code,  your  Oonncil  still 
desiia  that  My  Lords  should  reoeiye  the 
depotation  projposed  in  your  letter.— I  am, 
Ae.  (Signed)   O.  W.  Kxkbwich. 

The  Secretary, 

Bogral  Agricoltnral  Society. 

Having  considered  this  letter,  the 
Committee  were  of  opinion  that  it 
would  not  be  necessary  to  trouble  the 
Board  of  Education  with  a  deputation 
on  the  subject.  The  Committee  ako 
reported  that  Afty-three  entries  had 
been  received  for  the  first  examina- 
tion for  the  National  Diploma  in 
Agriculture,  to  take  place  from  April 
30  to  May  4  in  the  Great  Hall  of  the 
Torkshire  College  at  Leeds. 

Dairy. 
Mr.  DUODALB  (Chairman)  reported 
that  ^  several   entries   of   dairy   ap- 
pliances    **new    implements**    had 
been  made  for  the  York  Meeting. 

Speeial  8how  Committae. 
The  Hon.  Cbxtil  T.  Pabkbb  (Chair- 
man) presented  the  following  further 
report  from  this  Committee : — 

1.  The  Committee  held  a  meet- 
ing   on     Monday,    April    2,    to 


consider  the  subject  of  the  further 
reference  made  to  them  by  the 
Council  at  its  last  meeting.  In- 
quiries have  meanwhile  been  pro- 
secuted in  various  directions  as  to 
localities  in  which  sites  for  a  per- 
manent showyard  for  the  Society 
might  possibly  be  found ;  and  the 
Committee  have  given  directions 
for  these  inquiries  to  be  continued. 

2.  Letters  and  resolutions  have 
been  received  from  various  Corpo- 
rations and  other  bodies,  urging  the 
claims  of  their  towns  to  considera- 
tion, and  the  Committee  have 
reason  to  believe  that  other  places 
are  also  moving  in  the  matter. 

3.  It  would  be  impossible,  of 
course,  for  the  Society  to  consider 
such  proposals  in  detail  without 
knowing  whether  in  the  towns  in 
question  there  are  sites  available ; 
the  Committee  would  be  obliged 
by  notifications  being  sent  to  them, 
from  any  quarter,  of  sites  which 
fulfil  the  requirements  which  they 
indicated  in  their  report  of  Feb- 
ruary 5,  1900.» 

4.  It  would  be  an  advantage 
from  the  point  of  view  of  future 
development  that  any  such  site 
should  not  be  less  than  150  acres 
in  extent,  and  it  must  be  within 
walking  distance  of  the  centre  of  a 
town  and  of  a  large  railway  station. 
It  is,  perhaps,  unnecessary  to  say 
that  the  Committee  regard  the 
convenience  of  railway  facilities  to 
the  town  from  the  several  parts  of 
England  as  most  important. 

5.  It  is  not  absolutely  essential 
that  all  the  site  should  be  at  this 
moment  under  pasture,  though  it 
would  be  an  advantage  if  it  were. 
A  considerable  part  of  it  ought  in 
any  case  to  be  old  sward  land. 
The  site  should  be  level  and  well 
drained,  and  approachable  by  good 
roads  with  easy  gradients.  The 
proximity  of  existing  gas  and  water 
supplies  are  also  pohits  that  will 
have  to  be  considered. 

6.  The  Committee  think  it  may 
be  possible  that  in  connection  with 
schemes  for  the  development  of 
some  of  the  larger  towns  or 
boroughs,  arrangements  might  be 
made  whereby  an  area  could  be 

*  See  Part  I.  pp.  e6>86. 
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made  available  for  the  use  of  the 
Society  for  at  least  two  months  of 
the  year  for  the  purposes  of  its 
annnal  show,  sach  area  beiog 
utilised  for  other  purposes  during 
the  remainder  of  the  year. 

7.  In  view  of  the  undoubted 
advantages  which  would  accrue  to 
any  town  from  its  selection  as  the 
site  of  the  Society's  permanent 
showyard,  the  Committee  think 
the  Council  may  rely  with  some 
confidence  upon  the  assistance  of 
the  local  Corporations  and  other 
bodies  in  arranging  the  prelimi- 
naries; and  undoubtedly  tbe  best 
method  of  all  would  be  for  the 
Society  to  be  placed  in  the  position 
of  renters,  for  a  limited  period  of 
the  year,  of  the  ground  selected, 
rather  than  it  should  have  any  re- 
sponsibilities for  the  purchase  of 
the  land  or  its  up-keep  and  manage- 
•  ment  during  the  whole  of  the  year. 
(Signed)  CECIL  T.  Pabkbr, 
Chairman. 

April  2, 1900. 

After  some  general  discnsiion,  this 
report  was  adopted. 

Batiring  Xemberi  of  Coonoil. 

The  following  list  was  prepared  of 
the  twenty-four  Members  of  Council 
who  retire  by  rotation,  and  are 
eligible  for  re-election,  showing  the 
number  of  attendances  at  Council 
and  Committee  meetings  of  each  of 
such  members  during  the  past  two 
years,  in  accordance  with  tbe  sub- 
joined sections  of  Bye-law  No.  23  :— 

(a)  A  list  of  the  Members  of  Council  who 
retire  by  rotation,  bat  are  desirous  of  re- 
election, showing  the  number  of  attendances 
at  OouDoil  and  Committee  meetings  of  each 
of  such  members  daring  the  two  years  ended 
the  previoaB  March,  shall  be  prepared  at  the 
April  Council,  and  published  immediately  in 
at  least  two  agrioultural  papers,  (h)  Ko 
Member  of  Council  who  does  not  attend  at 
least  two  Council  meetings  in  each  of  the 
two  years  for  which  he  is  appointed  shall  be 
eligible  for  re-election,  (c)  Any  two  Gotct- 
nors  or  Members  may  nominate  in  writing  to 
the  Secretary,  before  May  1  following,  a 
member  or  members  of  the  Society  desirous 
of  being  nominated  for  election  on  the 
Council ;  these  nominations,  with  the  names 
of  the  proposer  and  seconder,  sliall  also  be 
Hdded  to  tbe  preriously  published  list,  and 
the  entire  list  shall  be  published  in  tbe  same 


agrioultural  papers  immediatdj  after  tte 
May  Ooonml,  and  be  also  printed  for  ttaa  xam 
of  members  at  the  Qenaral  Meetiag  io  Mif . 


Attendaneeiat 
Meetings  of  Council 
and  Committees  from 
April,  IBM,  to  Maroh 

1900,  InoIuiiTV 


Arkwright,  J.  H.  ..  . 
Blakb,  Okorox  .  .  . 
Brougham  akd  Tavx,  \ 

Lord  ......    r 

Cavekdibh.  Victor  0.) 

W.,MJ>.  (elected  Mi^y^ 

98,1898)  .  .  .  .  ) 
Cecil,  Lord  Arthpr) 

(elected  Dec.  7, 1898)  f 
Cdrtis-Hatwabd,  Lt.- ) 

Col / 

P08TKR,S,  P.  .  .  . 
FRANKISH,  WrLUAM  . 

Grakby,  Marquis  of .    . 
Grexvillb,  R.  Nevilta 
HoRKSBT,  Jakes  .    . 
LKVirrr,  Capt.  W.  B.  B. 
Marshatx,  Hejcrt  D. 
MDNTZ,  P.  A.,  M.P.    . 
RANSOMX,  JAIIBB  £.  . 

BooBRS,     Charles 

COLTICAN    .... 

Rtland,  Howard  P. 
Sandat,  George  H.  . 
Shfth,  Henry  .  .  . 
Stratton,  Richard  . 
SuTTox,  Martin  J.  . 
Warren, R.  A..  .  . 
Wheeler,  B.  V,  V.  . 
Williamh,  J.  C.     .    . 
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For  the  vacancy  upon  the  OooncU 
caused  by  the  death  of  Mr.  Du 
Pidgeon,  whose  period  of  office  would 
have  expired  at  the  General  Heetiiig, 
Mr.  Hbnbt  D.  Marshall  handed  in 
a  formal  nomination  in  writing  bj 
Mr.  Frankish  and  himself  of  Mr.  R 
W.  Eddison,  of  The  Manor,  Adel, 
Leeds,  as  a  member  of  the  Council. 

Countrj  Meeting  of  1901. 

On  the  motion  of  Mr.  Banday, 
seconded  by  Mr.  Onitchley,  the  aenl 
of  the  Society  was  ordfired  to  be 
affixed  to  the  Agreement  with  the 
Goipoiation  of  Cardiff  for  the  holding 
of  the  Country  Meeting  of  1901  in 
that  town. 

Other  business  having  been  tzan»- 
acted,  the  Council  adjourned  nntH 
Wednesday,  May  2, 1900,  at  noon. 
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V^EDNESDAY,  MAY  2,  1900. 

ZABL  8PSV0XB,  K.G.  (TBITSTEE),  IH  THS  CHAIB. 


PrMtnt: 

Truiteoi.^'Baxl  Egerton  of  Tatton, 
Sir  Walter  GUbey.  Bart,  Colonel  Sir 
Nigel  Kingscote.  K.G.B.,  Barl 
Spencer,  K.G.,  Sir  John  H.  Thorold, 
Bart. 

VUfe-PreiidettU^'—The  Earl  of 
Feversham,  the  Rt  Hon.  Sir  Maney 
Lopes,  Bart.,  Lord  Moreton,  the  Hon. 
CecU  T.  Parker,  Mr.  Charles  White- 
head.  Sir  Jacob  Wilson. 

Othar  Members  of  {7<0MfunZ.— Vis- 
count  Baring,  Mr.  George  Blake,  Mr. 
J.  Bowen-Jones,  Lord  Brongham  and 
Vanx,  Mr.  Victor  C.  W.  Cavendish, 
M.P.,  Lord  Arthur  Cedl,  Mr.  F.  8.  W. 
Gomwallis,  M.F.,  Mr.  Percy  Cmtchley, 
Lieut.  -  Colonel  Curtis-Hayward,  the 
Barl  of  Derby,  K.G.,  Mr.  J.  Marshall 
Dugdale,  Mr.  Hugh  Gorringe,  the 
Marquis  of  Granby,  Mr.  James 
Homsby,  Captain  W.  S.  B.  Levett, 
Mr.  C.  8.  Mainwaring,  Mr.  Henzy  D. 
Mwshall,  Mr.  Joseph  Martin,  Lord 
Middleton,  Mr.  T.  H.  Miller,  Mr.  P.  A. 
HuntK,  M.P.,  Mr.  Alfred  B.  Pease, 
M.P.,  Mr.  Albert  Pell,  Mr.  J.  B. 
Bansome,  Mr.  Frederick  Beynard,  Mr. 
C.  C.  Bogeis,  Mr.  Howard  P.  Byland, 
Mr.  G.  H.  Sanday,  Mr.  A.  J.  Smith, 
Mr.  Henry  Smith,  Mr.  E.  W.  Stany- 
forth,  Mr.  B.  Stratton,  Mr.  Martin  J. 
Sutton,  Mr.  J.  P.  Terry,  Mr.  R.  A. 
Warren. 

Ofieers.Svr  Ernest  Clarke,  Secre- 
tary; Dr.  Stream,  Editor  of  the 
Journal;  Dr.  J.  Augustus  Yoeloker, 
Consulting  Chemist;  Mr.  F.  8. 
Courtney,  Cfpnsulting  Engineer ;  Mr. 
R.  S.  Burgess,  Superintendent  of  the 
Showyard. 

Professor  Sir  George  Brown,  C.B. 

The  following  members  of  the  York 
Local  Committee  were  also  present : — 
The  Sheriff  of  York  (Mr.  Arthur 
Jones),  Mr.  Alderman  Border,  Mr. 
Alderman  Foster,  Mr.  Alderman 
MoEay,  Mr.  J.  J.  Hunt,  Mr.  W.  H. 
Andrew,  and  Mr,  FrandB  E.  Walker. 


Apologies  for  non-attendanoe  were 
received  from  Earl  Cawdor,  the  Burl 
of  Coventry,  Mr.  J.  H.  Arkwright, 
Mr.  Alfred  Ashworth,  Mr.  R.  C. 
Assheton,  Mr.  H.  Chandos-Pole-GMIt 
Mr.  A.  E.  W.  Darby,  Mr.  William 
Frankish,  Mr.  S.  Rowlandson,  and 
Mr.  B.  V.  V.  Wheeler. 

In  the  unavoidable  absence  of 
H.&H.  the  Prince  of  Wales  (Presi- 
dent), the  chair  was,  on  the  motion 
of  Sir  John  Thobold,  taken  by  Earl 
Spenobb,  E.G.,  who,  in  opening  the 
proceedings,  said  there  was  one 
matter  to  which,  as  they  had  done 
him  the  honour  to  ask  him  to  fill  the 
Chair,  he  thought  it  would  be  the 
wish  of  the  Council  he  should  make 
some  allusion.  As  they  knew,  he  was 
only  in  the  chair  in  consequence  of 
the  absence  of  H.R.H.  the  Prince  of 
Wales,  their  President,  who  was  un- 
able to  be  in  town  that  day.  They 
would  all  recollect  that  on  the  very 
day  of  their  last  meeting  a  cowardly 
and  dastardly  attack  haid  been  made 
upon  His  Royal  Highness  at  Brasaals. 
Their  Society  had  received  so  many 
marks  of  favour  from  His  Royal 
Highness,  that  he  was  sure  the  Council 
would  wish  to  take  the  earliest 
opportunity  which  presented  itself  of 
offering  their  heartfelt  congratula- 
tions to  the  Prince  and  Princess  of 
Wales  at  their  providential  escape 
from  that  attack.  Not  only  as 
members  of  the  Royal  Agricultnxml 
Society  did  they  feel  a  great  sense  of 
relief  at  the  Prince's  fortunate  escape 
from  danger,  but  as  Englishmen  they 
would  all  wish  to  join  in  the 
universal  sympathy  which  had  been 
shown  to  their  Royal  Highnesses. 
(Cheers.) 

Eleetion  of  Hew  Members. 

The  minutes  of  the  last  monthly 
meeting  of  the  Council,  held  on  April 
4,  1900,  having  been  taken  as  read 
and  ^pproyqd,  tl^e  cileotioQ  of  th§ 
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following  twenty-one  members  was 
proceeded  with : — 

Bbckktt,  Win..  .Manor  Honae,  Oopmantborpp, 

York. 
Bkll,  James,   jan... South  Gorston,  Ckmimr 

Angus,  ForfiUrsblre. 
Bkrtodako,  Charles  E.  de.  .Gowbridge  House, 

ICalmesbury. 
Briosi'OCKB,   Wni.  O...Blaonpant,   Boneatb, 

B.S.O.,  Bontb  Wales. 
DURAKT,  William. .  Port  Sunlight,  Birkenhead. 
Oast-El W1CS,   GcrTafle..Xho    Manor    House, 

Brigg,  Lincolnsliirc. 
Hdddart,  George.  .Klrkllngton,  Bedalc. 
Jaxsr,    John.. Manor    House,    Ougbterside, 
.  Maryport,  Cumberland. 
JAMBS  Joseph.. Ougbterside  Mill,  Marypoii, 

Camberland. 
Johnson,  Frederiok.  .Mountains,  Tonbrldge. 
JoHKBOM,  WiUiam.  .CoMr'thorpe.  Wetberby. 
Lambert,  Thos.. .  Bourne  Hills,  Hadlow,  Kest. 
McLarkn,  a.  p.. .Warren  Farm,  Ayuho,  Ban- 
bury. 
HOROAK,  J.  LI.  D..  .Aldwark,  Easingwold. 
PiCKLBS,  H...  Kay  field  House,  Earby,  Colnc, 

Yorks. 
Btobbs,  William.. The  Laurels,  Old  Louden 

Boad,  Hastings. 
Thovsok,  J.  H...Tburlelgh  Manor,  Bedford. 
Wadk,    Edward    B...Brautingbam    Thorpe, 

Brougfa,  East  Yorks. 
Walub,   W.   Alfred.. Laneswood,  Mortimer, 

Berks. 
Whitehbad,    Bobert . .  Edgemoor,    Buxton, 

Derbyshire. 
YXATKAK-BiGOS,  W.  H...Mud  Hut,  Escrick, 

York. 

The  reports  of  the  various  Stand- 
ing Ck>mmittees  were  then  presented 
and  adopted  as  below : — 

Finance. 

Sir  NiaBL  KfNGSOOTE  (Chairman) 
reported  that  the  acconnts  for  the 
p^od  ended  April  28,  1900,  as  cer- 
tified by  the  Society's  Accountants, 
showed  total  receipts  amounting  to 
2,4322.  19«.  ^.,  and  expenditure 
amoontiDg  to  3,6052.  16«.  11</. 
Aooounts  amounting  in  sill  to 
2,2682.  4«.  Id.  had  been  passed,  and 
were  recommended  for  payment. 

House. 

Bir  NiQEL  EINGSCOTE  (Chairman) 
reported  that  various  matters  in  con- 
nection with  the  Society's  house  had 
been  discussed,  and  that  the  accounts 
for  the  past  year  of  the  Trustees  of 
the  Harewood  House  Debenture 
Stock  had  been  signed  by  the 
Trustees. 

After  the  presentation  of  the  House 
Committee's  Report, 

Sir  Walteb  Gilbby  said  that, 
{|ltboug;h  not  immediately  arising  out 


of  the  business  of  the  House  Com- 
mittee, he  might  perhaps  be  allowed 
to  refer  to  a  matter  of  interest  to  the 
Council  and  to  the  general  body  of 
members  of  the  Society,,  viz.,  the 
picture  of  the  three  Royal  Pr-esidents 
of  the  Society  which  a  number  of  the 
members  and  others  interested  in  the 
Society's  work  had  some  time  ago 
commissioned  Mr.  Orchardson,  R^ 
to  paint  for  presentation  to  the 
Society.  As  Honorary  Treasurer  of 
the  Fund  which  had  been  raiBed  for 
this  purpose,  it  had  fallen  to  him  to 
carry  out  the  necessary  n^otiations 
in  the  matter,  and  he  asked  per- 
mission to  make  a  short  statement 
with  reference  to  the  picture. 

It  might  be  remembered  that 
during  the  time  H.R.H.  the  Doke  of 
York  was  their  President,  it  was  felt 
by  many  of  those  interested  in  the 
Society  that  there  ought  to  be  on  the 
premises  which  the  Society  occupied 
some  permanent  memorial  of  the  long 
association  of  the  Royal  Family  with 
the  Royal  Agricultural  Society>-an 
association  which  dated  back  to  the 
very  earliest  formation  of  the  Society 
at  the  commencement  of  Her 
Majesty's  reign.  The  Queen  had 
been  graciously  pleased  to  place  her- 
self at  the  head  of  the  Society  as 
President  in  the  Society's  Jubilee 
year  of  1889;  His  Royal  Highness 
the  Prince  of  Wales  had  been  thrice 
President,  and  was  at  this 
moment  President  for  the  fourth 
time ;  and  the  Duke  of  York  was,  as 
he  had  stated,  in  office  when  the 
project  was  set  on  foot  by  those  who 
desired  to  show  their  loyal  and 
grateful  recognition  of  the  con- 
spicuous advantages  which  had 
accrued  to  the  Society  from  the 
patronage  and  support  of  Her 
Majesty  and  the  other  members  of 
the  Royal  Family. 

They  had  therefore  ventured  to  ap- 
proach the  three  Royal  Presidents  of 
the  Society  with  the  respectful  request 
that  they  would  permit  their  portraits 
to  be  painted  by  an  English  artist  of 
repute,  with  a  \dew  to  such  portnuts 
being  himg  up  in  the  Society's  Council 
Chamber. 

It  was,  of  course,  never  contem- 
plated that  the  expense  of  any  such 
memorial  should  oome  out  of  the 
corporate  funds  of  the  Society;  the 
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piotnre  was  rather  intended  as  a 
present  to  the  Scdiety  by  snch  of  the 
members  and  others  associated  with 
it  as  sympathised  with  the  project. 
Accordingly,  a  voluntary  subscription 
was  set  on  foot,  and  he  (Sir  Walter) 
bad  the  honour  of  being  nominated 
as  Honorary  Treasurer  of  the  Fond. 
In  a  yery  short  time  a  sufficient 
amount  was  obtained  to  enable  them 
to  commission  Hr.  W.  Q.  Orchardson, 
B.A.,  to  paint  a  subject-picture  con- 
taining the  portraits  of  their  three 
Boyal  Presidents,  who  most  graciously 
and  readily  assented  to  give  sittings 
to  the  artist  for  the  purpose. 

Owing  to  the  very  numerous  public 
duties  and  engagements  of  the  Royal 
personages  from  whom  sittings  were 
essential,  a  longer  time  than  was 
originally  anticipated  had  been 
occupied  in  bringing  this  important 
and  historic  picture  to  completion; 
bot  he  was  happy  now  to  be  in  a 
position  to  report  that  it  was  finished, 
and  would  be  exhibited  this  season  in 
the  galleries  of  the  Royal  Academy 
at  Burlington  House. 

By  a  happy  inspiration,  Mr.  Chrchard- 
son  had  asked  and  obtained  permission 
from  his  Royal  sitters  to  add  to  the 
picture  a  portrait  of  the  little  Prince 
Edward  of  York ;  so  that  the  painting 
included  portraits  of  Her  Majesty  the 
Queen  and  her  Heirs  for  three  gene- 
rations in  the  direct  line  of  succession. 
As  they  all  hoped  that  in  due  time 
Mnce  Edward  of  York  might  mani- 
fest the  same  keen  interest  in 
Agriculture  and  in  their  Society 
which  had  been  so  conspicuously 
displayed  by  his  Royal  ancestors,  and 
that— at  a  date  in  the  next  century 
not  so  far  distant  but  that  some  of 
the  younger  members  of  the  present 
Council  might  live  to  see  it— His 
Royal  Highness  might  place  himself 
at  the  head  of  &e  Society»  they 
might  prophetically  describe  Mr. 
Oichardson's  magnificent  picture  as 
that  of  "Four  Royal  Presidents  of 
the  Boyal  Agricultural  Society." 

The  canvas  represents  Her  Majesty 
the  Queen  seated  in  a  corridor  of 
Windsor  Castle.  Little  Prince  Edward 
(his  steps  guided  by  his  father,  the 
Duke  of  York)  is  approaching  Her 
Majesty  carrying  a  bouquet  of  flowers, 
whilst  the  Prince  of  Wales  looks  on 
at  the  8cen^     The  picture  wo^ld 


certainly  be  regarded  as  one  of  the 
most  remarkable  paintings  of  the 
year,  and  he  (Sir  Walter)  felt  it  due 
to  Mr.  Orchardson  to  publicly  express, 
not  only  his  own  admiration  of  the 
genius  which  he  had  displayed,  but 
the  sincere  and  grateful  thanks  of  the 
subscribers  who  commissioned  the 
picture,  for  the  great  skill  and  immense 
pains  Mr.  Orchardson  had  lavished 
upon  it. 

Their  Society  was  to  be  congratu- 
lated upon  receiving  as  a  present  from 
some  of  those  associated  with  its  work, 
a  picture  of  such  remarkable  and 
enduring  lustorio  value.  The  public 
generally  would  infallibly  demand  that 
they  should  have  an  opportunity  of 
acquiring  a  reproduction  of  a  paint- 
ing of  such  great  national  interest; 
and  it  might  be,  therefore,  some  con- 
siderable time  yet  before  the  picture 
could  be  deposited  in  its  final  resting- 
place  on  the  walls  of  that  Chamber. 
He  was  sure,  however,  that  the  sub- 
scribers would  not  grudge,  and  the 
Society  would  patiently  wait  during, 
the  further  time  that  it  might  prove 
necessary  to  keep  the  picture  away 
from  Hanover  Square  whilst  it  was 
being  reproduced.  He  was  not  at 
this  moment  in  a  position  to  make 
any  definite  announcement  as  to 
copies ;  but  those  who  had  manifested 
their  interest  in  the  project,  and 
enabled  by  their  contributions  the 
picture  to  be  painted,  would  of  course 
have  the  first  claim  to  consideration 
in  connection  with  subscriptions  for 
the  reproduction.    (Applause.) 

Sur  NiOBL  Ktnoscotb  said  that  on 
behalf  of  the  House  Committee  he 
need  hardly  say  that  they  would 
welcome  with  the  greatest  delight  as 
an  adornment  to  the  Society's  House 
the  valuable  and  historic  picture  to 
which  Sir  Walter  Gilbey  had  just 
referred,  and  for  the  presentation  of 
which  to  the  Society  they  were  almost 
wholly  indebted  to  Sir  Walter's  energy 
and  public  spirit.  It  was  not  their 
practice  to  move  formal  votes  of 
thanks  to  members  of  their  own  body 
for  work  which  they  did  on  behalf  of 
the  Society.  But  as  this  was  a 
matter  outside  the  Council,  he  felt 
that  it  would  not  be  the  wish  of  any 
gentleman  present  that  the  interest* 
in^  announcement  whic)i  h^  jtis^ 
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been  made  to  them  should  be  allowed 
to  pass  without  some  expression  of 
their  sincere  and  grateful  thanks  to 
Sir  Walter  Qilbey  for  this  additional 
proof  of  his  constant  kindness  and 
goodwill  to  the  Society,  and  of  their 
obligations  to  the  subscribers  to  the 
Fund  of  which  he  was  the  honorary 
treasurer  and  moving  spirit. 

Sir  Jacob  Wilson  seconded  the 
motion,  which  was  carried  unani- 
mously amidst  loud  applause. 

Journal. 
Sir  John  Thobold  (Chairman) 
reported  that  various  accounts  had 
been  passed  and  recommended  for 
payment  and  the  contents  of  the  next 
number  of  the  Journal  had  been  dis- 
cussed. Various  suggestions  for 
articles  and  notes  had  been  considered, 
and  directions  given  to  the  Editor 
thereon. 

Chemical  and  Wobnrn. 
Mr.  Stanyfobth  (Chairman)  re- 
ported that  the  date  of  the  annual 
visit  of  inspection  to  the  Wobum 
Experimented  Farm  had  been  fixed 
for  Wednesday,  July  11,  1900.  The 
Committee  reconunended  that  the 
report  now  being  prepared  by  Dr. 
Voelcker  upon  the  experiments 
oarried  out  at  the  Pot  Culture  Station 
under  the  Hills  Bequest  should  be 
published  in  an  early  number  of  the 
Journal. 

Botanical  and  Zoological. 

Sir  John  Thobold  (in  the  absence 
of  Mr.  Wheeler,  Chairman)  reported 
that,  the  reprints  being  now  available 
of  the  second  report  of  the  Consult- 
ing Botanist  and  Consulting  Chemist 
on  the  grass  experiments  conducted 
by  the  Society,  the  Committee  re- 
commended that  copies  of  such  re- 
prints be  sent  to  the  various  gentle- 
men who  had  kindly  oo-operated 
locally  in  the  conduct  of  these  experi- 
ments, with  an  expression  of  the 
sincere  thanks  of  the  Society  for  the 
assistance  they  had  rendered. 

The  Zoologist  had  presented  the 
following  report  :— 

SeTsnJ  matters  of  intereit  bave  been 
broaght  to  tbe  attention  of  the  Zoologist 
during  the  pant  month. 

▲  oaae  of  Mridespiead  disease  among  fowls 
Mu|  phe«aan^  lyas  fquifd  to  l)e  due  te 


»  seabtes  of  tbe  legs,'*  oausei  l^  the  mlto 
Sarceplet  mutant.  It  is  highly  oontagiooa, 
and  diseased  birds  shoold  be  at  oQoe  isolated, 
and  the  beams,  perches,  &o.,  thej  hare  used 
disinfected  with  dilute  oarbolic  acid  or  boil- 
ing  water. 

The  best  treatmeot  is  to  steep  the  legs  for 
a  few  minutes  in  tepid  water,  and  remote 
the  scales  with  a  brush,  afterwards  applying 
a  dressing  of  Helmerich's  pomade  or  balsam 
of  Peru.  After  cure,  the  legs  should  bt 
smeared  with  Taseline  or  sweet  oil. 

Among  horticultural  pests,  a  somefwhal 
rare  be^e,  Psylliode*  hfotdami^  was  im- 
ported to  bo  doing  considerable  injury  to 
henbane.  Young  cherry  trees  In  Kent  were 
found  to  be  suffering  from  an  attack  ot  tbe 
larvn  of  a  tortriz  moth,  not  yet  identiflad* 
under  the  bark.  Such  attacks  are  ^ery 
serious  if  allowed  to  spread,  but  in  the  early 
stage  can  be  cured  by  scraping  the  injond 
bark  and  applying  a  psint  of  lime. 

(Signed)    0.  Wabbustov. 

Mat  1, 19C0. 

Veterinary. 

The  Hon.  Cecil  T.  Pabkbe 
(Chairman)  reported  that,  as  the 
Order  of  the  Board  of  Agriculture, 
No.  6018,  dated  January  26.  1900^ 
declaring  the  City  of  York  a  *'  Swine 
Fever  Infected  Area,"  was  sUll  in 
force,  and  from  information  received 
by  the  Committee  there  appeared  no 
probability  of  the  present  restrictiona 
being  removed  at  an  early  date,  the 
Committee,  acting  on  the  opinion  of 
their  veterinary  advisers,  felt  that 
they  had  no  alternative  but  to 
abandon  with  regret  the  contem- 
plated exhibition  of  pigs  in  oonneo* 
tion  with  the  York  Meeting. 

Professor  McFadyean  had  pre- 
sented the  following  report : — 


Akthrax.— During  tbe  last  four 
fifty  outbreaks,  with  ninety -one  animals  at- 
tacked, hare  been  reported.  Tbe  oonespasid- 
ing  figures  for  last  year  were  forty-«ix  and 
106  respectively. 

GLANDEiUk— During  the  same  period  there 
have  been  ninety-four  outbreaks  of  glaadcn, 
with  154  animals  attacked.  These  flgnres 
compare  unfavourably  with  those  for  Um 
corresponding  period  of  last  year,  in  whicb 
the  number  of  outbreaks  was  fifty-seven, 
and  the  number  of  animals  attacked  niaeiy- 
twa 

Swine  FKVER.~During  the  past  four 
weeks  168  outbreaks  have  been  notified,  as 
against  938  outlneaks  during  the  oorrespood' 
iug  four  weeks  of  lost  year. 

Foot-and-mouth  Dwkaps.— During  tbe 
past  week  a  fresh  outbreak  of  this  disease 
was  discovered  among  cattle  on  tbe  Noftolk 
marshes,  near  West  Freethorpe.  Tbe  ownsr 
of  the  affected  animals  had  an  outbreak  at  a 
farm  in  his  possession  early  In  February, 
and  this  was  supposed  to  have  been  sninnwis 
fully  dealt  with  by  shmghter  and  ■Bbseqiwut 
cleansing  and  disinfection.  After  this  flni 
outbreak  the  inflicted  premise  were  c)on4 
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for  t««ntj-elght  daya,  bnt  since  the  reitric- 
UoM  w«ta  removed  eoine  huodreds  of  cattle 
have  passed  through  the  hands  of  the  same 
owner,  some  of  th^  having  been  kept  for 
a  time  on  the  flrst  infected  premises.  There 
la,  therefore,  great  reason  to  fear  that 
farther  outbrnks  traceable  to  the  same 
aooroewUl  yet  come  to  light.  Dtnrlng'the 
month  of  April  numerous  oases  of  the  disease 
were  detected  among  Argentine  cattle  landed 
at  Beptford,  bat  up  to  the  present  time  no 
outbreak  among  British  animals  has  been 
trsoed  to  this  possible  source  of  infection. 

MiflCKLLANROUB.— Daring  the  month  of 
April  forty  morbid  speclmcus  were  forwarded 
to  the  Research  Laboratory  at  the  Royal 
Tetcrinary  ObUege  for  examination.  The 
tuberculin  investigation  has  been  continued, 
and  ten  more  animals  have  been  purchased 
'    for  experiment. 

Stook  Pritei. 

Mr.  Saiwat  (Chairman)  reported 
that  letters  had  been  received  from 
two  exhibitors  of  Channel  Islands 
cattle,  expressing  regret  that  the 
classes  for  oows  in  the  dairy  breeds 
of  cattle  had  this  year  been  limited 
to  oows  six  years  old  and  under. 
These  letters,  with  others  reoeiyed 
and  which  might  be  received,  as  to 
the  composition  of  the  prize  sheet, 
had  been  ordered  to  be  referred  to 
a  Sub-Committee  for  drafting  a 
schedule  of  prizes  for  the  Cardiff 
Meeting  of  1901.  Letters  had  also 
been  received  from  various  associa- 
tions with  reference  to  the  resolution 
passed  by  the  Council  on  February 
7  last,  as  to  the  excessive  colouring 
of  sheep  as  now  practised  at  shows, 
from  which  it  appeared  that  the 
matter  was  under  the  consideration 
of  the  Societies  representing  the 
breeders  of  sheep  in  this  country. 

Judges  Seltotion. 

Mr.  Sanday  (Chairman)  reported 
that,  one  of  the  judges  of  Sussex 
cattle  being  unable  to  act,  Mr.  Henry 
Bigden»  of  Ashford,  Kent,  had  ac- 
cepted the  Society's  invitation  to  fill 
the  vacancy  thus  caused. 

Implement* 

Mr.  BoWBK-JoNES  (in  the  absence 
of  Mr.  Franldsh,  Chairman)  reported 
that  arrangements  had  been  made 
for  the  provision  of  land  at  Eexby, 
within  seven  miles  of  York,  which 
was  very  suitable  for  the  trials  of 
eultivators and  steam  diggers,  and  that 
^mmgements  had  been  made  for  the 


trials  of  sheep-sheaiing  and  milking 
machines  for  the  Socie^'s  prizes. 

Oeneral  York. 

The  Sarl  of  Fbybbuhax  reported 
that  the  local  arrangements  for  the 
York  Meeting  were  in  an  advanced 
state.  The  Bishop  of  Bichmond 
(Yorks)  had  kindly  promised  to 
preach  the  sermon  to  the  herdsmen 
and  others  at  the  service  to  be  held 
in  the  showyard  on  Sunday,  June  17. 

flhowyard  Works. 

Sir  Jacob  Wilson  (Chairman) 
reported  that  the  shedding  for  imple- 
ments and  machinery-in-motion  had 
been  erected,  that  the  Members', 
Stewards',  and  Royal  pavilions  were 
complete,  and  the  Dairy  ready  for 
tiling,  and  that  the  mains  for  water 
supply  were  being  laid.  The  sales  of 
timber  after  the  York  Meeting  would 
take  place  on  July  16  and  17,  July  24 
and  26,  and  August  8  and  9. 

SeleoUon. 

Sir  John  Thorold  (Chairman) 
reported  the  recommendation  of  the 
Committee  that  Mr.  R.  M.  Greaves,  of 
Wem,  Portmadoc,  N.  Wales,  who  had 
expressed  his  willingness  to  serve,  be 
elected  a  member  of  Council  to  fill 
the  vacancy  caused  by  the  transfer- 
ence of  the  Hon.  Cecil  T.  Parker  to 
the  list  of  Vice-Presidents. 

The  formal  election  of  Mr.  Greaves 
as  a  member  of  Council  was  moved 
by  Sir  John  Thobold,  seconded  by 
Mr.  BowEN-JoNBS,  and  carried 
imanimously. 

Komiaation  of  Froiideat  for  1901. 

Sir  John  Thobold  said  the  time 
had  come  when  it  was  necessary  to 
consider  the  question  of  the 
Presidency  for  the  ensuing  year,  and 
he  thought  that  the  Council  would 
agree  with  him  that  they  could  not 
have  anyone  more  suitable  for  the 
ofSce  of  President  than  Earl  Cawdor, 
whose  position  outside  the  Council,  as 
well  as  inside,  would  recommend  him 
to  them.  He  therefore  formally 
moved—"  That  Earl  Cawdor  be  sug- 
gested to  the  Anniversary  General 
Meeting  on  May  22,  as  President  for 
the  ensuing  year." 
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Mr.  Stratton  had  very  mach 
pleasure  in  seconding  this  pro£^sal. 
Lord  Cawdor's  conspicuous  services 
to  that  Society,  his  position  as  a 
great  Welsh  landowner  and  as  Chair- 
man of  an  important  Ballway 
Company,  most  folly  entitled  him  to 
the  high  honour  which  was  proposed 
to  be  conferred  upon  him. 

The  motion  was  then  put,  and 
carried  unanimously. 

Sir  John  Thobold  said  that,  as  it 
was  anticipated  tliat  Lord  Cawdor's 
duties  as  Colonel  of  the  Carmarthen 
Militia  Artillery,  which  was  being 
embodied  this  week,  would  prevent 
his  attendance  at  the  Council  meeting 
that  day,  the  wish  of  the  Committee 
of  Selection  that  he  would  allow 
himself  to  be  placed  in  nomination  as 
President  of  the  Society  had  been 
communicated  to  his  Lordship  by 
letter.  A  reply  by  telegram  had  that 
morning  been  received  from  Lord 
Cawdor,  regretting  his  inability 
through  his  compulsory  absence  on 
miiitcuy  duty  to  express  in  person 
his  sincere  thanks  for  the  compliment 
proposed  to  be  paid  to  him,  and  stating 
that  if  elected  by  the  members  at  the 
General  Meeting — which  he  quite 
hoped  to  attend— he  would  do  his 
best  to  carry  out  the  duties  of  Presi- 
dent of  the  Society.    (Hear,  hear.) 

Education. 

Lord  MOBETOir  (Chairman)  re- 
ported that  the  first  examination  for 
the  National  Diploma  in  Agriculture 
had  commenced  on  Monday,  April  30, 
and  was  then  proceeding.  Various 
details  as  to  the  examination  bad 
been  referred  to  a  meeting  of  the 
Sub-Committee  of  the  National 
Agricultural  Examination  Board  for 
final  settlement. 

Dairy. 

Mr.  DUGDALE  (Chairman)  reported 
that  fifteen  entries  had  been  received 
in  Class  346  for  kegs  or  other  packages 
of  butter.  Col.  Curtis-Hayward  had 
reported  that  he  had  given  evidence 
before  the  Departmental  Committee 
of  the  Board  of  Agriculture  on  milk 
standards,  and  had  informed  the 
Departmental  Committee  that  he 
could    not  in  any  way  pledge   the 


Council    in    connection    with    the 
matters  under  discuasion. 

Special  Show  Commlttet. 

The  Hon.  Cbcil  Parker  presented 
a  further  report  from  the  Special 
Show  Committee  appointed  on  March 
7  last  "  to  make  inquiries  as  to  any 
possible  sites  for  a  permanent  show- 
yard  for  the  Society  and  to  prepare 
estimates  of  expense."  The  report 
stated  that  a  large  number  of  letters 
from  Corporations  of  towns,  from 
other  public  bodies,  and  from  indi- 
viduals had  been  laid  before  the  Com- 
mittee, with  regard  to  sites  in  various 
localities  which  were  either  offered 
or  suggested  as  suitable  for  the  pur- 
poses of  a  permanent  showyaid  for 
the  Society.  The  Committee  would 
further  consider  these  offers  at  their 
next  meeting,  with  any  other  offers 
or  suggestions  which  they  might 
meanwhile  receive.  The  yarioos 
schemes  that  were  being  proposed  in 
different  parts  of  the  country  must 
obviously  take  some  time  to  mature, 
and  it  would  not  therefore  be  possible 
for  the  Committee  to  present  any 
definite  recommendations  for  some 
considerable  period  to  oome.  The 
results  of  the  Committee's  further 
consideration  of  the  question  tended, 
however,  to  confirm  the  view  ex- 
pressed in  their  report  of  April  2,  that 
the  most  desirable  plan  would  be  for 
the  Society  to  be  placed  in  the 
position  of  renters  for  a  portion  of 
the  year  of  any  site  which  might  be 
selected,  rather  than  it  should  have 
any  responsibilities  for  the  purchase 
of  land  or  its  upkeep  and  manage- 
ment during  the  whole  of  the  year. 

Mr.  Pell  said  that,  without  desir- 
ing in  the  least  to  question  what  had 
been  already  decided  with  regaid  to 
a  permanent  showyard — he  himself 
being  one  of  the  thirty-eight  who  had 
voted  for  it — he  thought  it  would  be 
a  considerable  advantage,  now  that 
the  general  question  had  been  settled, 
that  any  further  reports  by  the 
Special  Committee,  consequent  upon 
the  acceptance  of  the  first  report, 
should  be  considered  in  Committee  by 
the  whole  Council,  so  that  the  Special 
Committee  might  have  the  advantage, 
which  they  appeared  to  desire,  of 
hearing    the    views    of    the    other 
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members  of  the  Council  expressed 
less  formally  than  at  the  Council 
meetings.  He  thought  that  in  this 
way  the  Special  Committee  would 
acquire  a  good  deal  of  valuable 
information  and  assistance  which 
might  not  otherwise  come  befbre  their 
notice.  No  doubt  due  intimation 
would  appear  on  the  Agenda  paper 
that  on  a  given  date  the  Special  Com- 
mittee would  present  recommen- 
dations to  the  Council,  and  members 
of  the  Council  would  then  have  the 
fullest  opportunity  (if  they  chose 
to  avail  themselves  of  it)  of  laying 
before  the  Council  when  sitting  in 
Committee  any  representations  which 
they  desired  to  bring  forward  for 
consideration. 

After  some  discussion  as  to  pro- 
cedure, Mr.  Pell  said  that,  to  put 
himself  in  order,  he  would  give  formal 
notice  of  his  intention  to  move  a 
resolution  in  the  sense  of  his  sugges- 
tion. 

The  Hon.  Cecil  Pabkeb  said 
that»  as  the  Special  Committee  had 
more  than  once  stated,  they  were 
willing  and  anxious  to  receive  and 
consider  suggestions  from  any  member 
of  the  Council,  and,  indeed,  from  any 
quarter,  as  to  the  subject  of  the 
reference  made  to  them  by  the 
Council  on  March  7.  Their  original 
report,  presented  at  the  Council 
Meeting  on  February  7,  had  been  put 
into  public  circulation  immediately 
thereafter,  and  had  been  much  dis- 
cussed in  the  newspapers,  before  the 
Council  met  on  March  7  at  a  special 
meeting  to  consider  it.  The  Com- 
mittee's subsequent  reports,  presented 
on  April  4  and  on  that  day,  had  been 
more  or  less  formal  in  character,  and 
had  contained  no  fresh  recommen- 
dations to  the  Council.  Of  course,  full 
and  adequate  notice  would  be  given 
of  any  intention  by  the  Committee 
to  present  the  "  definite  recommen- 
dations" referred  to  in  the  report 
which  he  had  just  read.  If  it 
should  be  the  feeling  of  the  Council 
that  such  recommendations  or  any 
future  report  of  the  Special  Committee 
could  more  conveniently  be  discussed 


by  them  in  Committee,  he,  for  one, 
saw  no  objection,  as  it  was  the  desire 
of  the  Special  Committee  that  the 
matter  should  receive  the  amplest 
consideration  before  anything  detinite 
was  decided  upon  as  to  the  future 
location  of  a  permanent  showyard 
for  the  Society. 

Retiring  Hemberi  of  Coimeil. 

The  Seobetart  formally  laid  upon 
the  table  the  list  of  the  24  members 
of  Council  retiring  by  rotation  but 
eligible  for  re-election  at  the  Gennral 
Meeting  (see  page  Ixviii),  and  an- 
nounced that  no  further  nomination 
beyond  that  of  Mr.  B.  W.  fiddison, 
of  Leeds,  had  been  received  for  the 
vacancy  on  the  Council  caused  by 
the  death  of  Mr.  Dan  Pidgeon. 

Heating  of  1902. 

On  the  motion  of  Sir  John 
Thobold,  seconded  by  the  Ho&< 
Cecil  Pabkeb,  it  was  resolved 
that,  in  accordance  with  the  existing 
scheme  of  rotation,  the  Society's 
meeting  of  1902  be  held  at  some 
town  in  District  6  (consisting  of 
Cheshire,  Lancashire,  and  North 
Wales),  provided  that  some  suitable 
and  adequate  site  were  offered  for 
the  purpose. 

Qneen  Victoria  Oifts  Fond. 

Sir  Walteb  Gilbey,  in  presenting 
a  report  from  the  Trustees  of  the 
v^>ueen  Victoria  Gifts  Fund,  said  that 
the  Trustees  proposed  to  grant  to  the 
Hoyal  Agricultural  Benevolent  Insti- 
tution for  1900  as  in  1898  and  18Sk9, 
the  sum  of  2602.,  to  be  distributed  in 
the  same  proportions  as  before. 

Miicellaneous, 

The  Report  of  the  Council  to  the 
Anniversary  General  Meeting,  to  be 
held  on  May  22,  at  13  Hanover 
Square,  W.,  having  been  prepared  (see 
page  347)  and  other  business  trans- 
acted, the  Council  adjourned  until 
Wednesday,  May  30,  at  10.30  A.M, 
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AVEDNESDAY,  MAY  30,  1900. 

H.B.H.  THE  PEIKCB  OF  WALKS,  K.O.  (PEESIDKirT),  IH  THE  CHAIB. 


PreMAt 

2V«j<0dt.— -General  Yiscoiint  Brid- 
port,  G.C.B.,  Sir  Walter  Gilbey,  Bart., 
Colonel  Sir  Nigel  Kingsoote,  K.C.B., 
Earl  Spencer,  K.G.,  Sir  John  H. 
Thorold,  Bart. 

Fi^wiVwiAwit*.— H.R.H.  Prince 
Ghrisiian,  K.G.,  the  Barl  of  Fever- 
•taam,  the  Bt.  Hon.  Sir  Massey  Lopes, 
Bart.,  Lord  Moreton,  the  Hon.  Cecil 
T.  Parker,  Sir  Jacob  Wilaon. 

Other  Meinberi  of  CoimcU.—Ur, 
Alfred  Ashworth,  Mr.  R.  C.  Aasheton, 
Mr.  J.  Boweo-Jones,  Lord  Brougham 
andVanx,  Mr.  Victor  C.  W.  Cavendish, 
M.P.,  Lord  Arthur  Cecil,  Mr.  F.  S.  W. 
Ctomwallis,  M.P.,  Mr.  Percy  Cmtchley, 
Lieat-Colonel   Curtis-Hayward,    Mr. 

A.  B.  W.  Darby,  Mr.  J.  Manhall 
Dngdale,  Mr.  S.  P.  Poster,  Mr.  W. 
FraMkish,  Mr.  Hugh  Gorringe,  the 
Marquis  of  Granby,  Mr.  K.  M.  Greaves, 
Mr.  James  Homsby,  the  Earl  of 
Jersey,  G.C.B.,  Mr.  Joseph  Martin, 
Lord  Middleton,  Mr.  T.  H.  Miller,  Mr. 
P.  A.  Muntz,  M.P.,  Mr.  Albert  Pell, 
Mr.  J.  B.  Bansome,  Mr.  Frederick 
Reynard,  Mr.  Howard  P.  Ryland,  Mr. 
G.  H.  Sanday,  Mr.  Henry  Smith,  Mr. 
J.  P.  Terry,  Mr.  R.  A.  Warren,  Mr.  E. 
V.  7.  Wheeler. 

Qfficdr$,—Brr  Ernest  Clarke,  Secre- 
tary; Dr.  Fream,  Editor  of  the 
Journal;  Dr.  J.  Augustus  Voelcker, 
Consulting  Chemist ;  Mr.  J.  E.  Comp- 
ton-Bracebridge,  Assistant  Director ; 
Mr.  B.  S.  Burgess,  Superintendent  of 
the  Showyard. 

Professor  McFadyean. 

The  following  members  of  the  York 
Local  Committee  were  also  present : — 
Mr.  Alderman  Border,  Mr.  Alderman 
Poster,  Mr.  J.  J.  Hunt,  Mr.  W.  H. 
Andrew  (Town  Clerk),  and  Mr.  Francis 

B.  Walker. 

Apologies  for  non-attendance  were 
received  from  Barl  Cawdor,  the  Earl 
of  Coventry,  Mr.  J.  H.  Arkwright.  Mr. 
H.  Chandos-Pole-Gell,  Captain  W.  S. 
B.  Levett,  Mr.  C.  S.  Mainwaring,  Mr. 
Henry  D.  Marshall,  Mr.  A.  J.  Smith, 


Mr  B.  W.  Stanyforth,  Mr.  Martin  J. 
Sutton,  Mr.  O.  W.  Wilson ;  and  Mr.  W. 
Carruthers  (Consulting  Botanist). 

Election  of  Qo  vemon  and  Xemben. 

The  minutes  of  the  last  Monthly 
Meeting  of  the  Council,  held  on  May 
2,  1900,  having  been  taken  as  read 
and  approved,  the  election  of  the 
following  two  Governors  and  thirty- 
one  Members  was  proceeded  with : — 

Oavernort. 
WssTunnTEB,  The  Duke  of  ..Eaton  Hall. 

Chester. 
Batks,    Oadwallader.    J.  ..Lang]^    Ckatle 

Northnmberhuid. 

Members, 
Abmitaoe,    Bobert..Fani]ey    Lodge,    near 

Leeds. 
Blackbubx,  F.  W..  .TIankardstown,  SUu&e,  ca 

Heath. 
Brocklbbanx,    Harold..  4    Falwood    Park, 

Aigbnrth,  LiTerpooL 
Brodoham,    Major    James ..  Oonrt    Home, 

Beningborough,  York. 
Browxb,  Mra.  A.  H...Callal7  CasUe,  Wbit' 

tingham  B.B.(X,  Northnmberland. 
Gantkbburt  Agricultural  akd  PAfntiRAL 

Ai»ociATiON..Chii8tchaTch,  New  Zealand. 
Olarkv,  F.  W...Han]ian*8  Hall  Farm,  Tend- 

ring,  near  Colchester. 
Coy,  John . .  Stooeyoroft,  Leloester. 
CRBB8¥rSLL,  G.  O.  Baker.  .87  South  Lambeth 

Road,  London,  S.W. 
CROi»,  Adam  P. . .  Oraigf  ehall,  Cnunond  Bridge, 

Midlothian. 
Darouk,  John..Baineeide  Hall,  KendaL 
Dash  WOOD,  Alfred  H...St{bbiDgtim  House, 

Wansford. 
Bawbom,  Gay  R.  F. . .  Laundc  Abbey,  Leioester' 

shire. 
GsicitKLU  Alexander. .  Cbelston,  Ayr,  K.B. 
Gibson,  George.. High  Callerton,  P<mteland, 

Northumberland. 
Harvby,  Augustus.. Wattisbam  Hall,  BUdc»- 

ton,  Ipswich. 
Hallrit,  a.  Miller.. Godington,  CbelsAdd, 

Kent. 
Howard,  F.  J.  C.Gollinstown,  Leixlip,  co. 

Kildare. 
Kma,  George.. Wymondham  House, Oakham. 
KOflTKBS,  Theodore  A..  .Bell  Yard,  City  Boad 

B.O. 
La  NO  MEAD,  W.  J..  .Clymplng,  litUebampton, 

Mackxxztb,  Sir  Kenneth  J.,  Baxt...Oairloch, 

Ross-shire. 
Philips,  Arthur  D...Heybrldge,  Teaa,  atoke> 

on-Trent. 
Reid,  Charles.. The  Studio,  Wisbaw,  Laaaik- 

shire. 
RoDRRiCK,  W.  Buckley. . .  Fronhenlog,  Llanelly. 
Saxdbacb,   Gilbert  R...Stonetelgb,  Bossett^ 

Wrexham. 
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SCBDcaBOTTB,  JamM,  Jon... Starr  Cliff,  Great 

Lerer,  near  Bolton. 
BiaTH,  W.  Stanley.  .Higtafleld,  near  Wrexham. 
Tanrxb, Ernest  I)...Ee7thorpe  Grange,  East 

Noirton,  Leioester. 
Taylor,    Samuel.. Birkdaalt,  Haverthwaite, 

via  Ulyerston. 
WsiOHT,  Rupert  S...8  Lambton  Bow,  Kew- 

oaatle-on-T^ne. 

On  the  motion  of  Sir  Nigel  Kivgs- 
GOTB,  seconded  by  Sir  John 
Thobold,  it  was  unanimoasly  re- 
solved <'that  the  next  election  of 
candidates  for  membership  of  the 
Society  take  place  at  the  Ck>imcil 
Meeting  to  be  held  in  London  on 
Angnst  1,  but  that  the  Secretary  be 
empowered  meanwhile  to  issue  to  any 
dnly  nominated  candidate  on  receipt 
of  a  remittance  for  II,  (the  amount  of 
the  annual  subscription  of  a  member) 
a  special  ticket  admitting  the  candi- 
date to  the  same  privileges  as  a 
member  during  the  York  meeting; 
the  question  of  the  formal  election 
as  member  of  such  candidate  to 
be  considered  by  the  Council  on 
August  1." 

Sir  John  Thobold,  as  Chairman 
of  the  Committee  of  Selection,  for- 
mally introduced  Mr.  B.  M.  Oreaves, 
who  attended  for  the  first  time  as  a 
newly-elected  member  of  Council. 

The  reports  of  the  various  Standing 
Committees  were  then  presented,  and 
adopted  as  below : — 

Finance. 

Sir  Nigel  Kingbgotb  (Chairman) 
reported  that  the  accounts  for  the 
pcsriod  ended  May  26, 1900,  as  certi- 
fied by  the  Society's  Accountants, 
showed  receipts  during  that  period 
amounting  to  9002.  13«.  lOJ.,  and  ex- 
penditnre  amounting  to  2,2532.  Is.  M. 
Accounts  amounting  in  all  to  7,4152. 
]6«.  bd.  had  been  passed  and  were  re- 
commended for  payment. 

Journal. 

Sir  John  Thobold  (Chairman)  re- 
ported that  Sir  Heniy  Boscoe  had 
kindly  consented  to  write  a  biography 
of  Sir  Humphry  Davy  for  the  March 
number  of  the  Journal  next  year. 
Various  suggestions  for  articles  and 
notes  had  been  considered,  and  direc- 
tions given  to  the  Editor  thereon. 
The  contents  for  the  forthcoming 
number  of  the  Journal  had  been 
settled.    A  letter  had  been  read  from 

,  TOIi.  XI,  T.  S,— -42 


the  Secretary  of  the  Meteorological 
Office  intimating  the  willingness  of 
the  Meteorological  Council  to  send 
out  forecasts  during  the  Hay  Harvest 
to  applicants  without  any  chaise 
beyond  the  cost  of  the  telegrams,  and 
requesting  that  facilities  for  obtain- 
ing such  forecasts  should  be  made 
known  as  widely  as  possible.  The 
Committee  recommended  that  a 
notification  to  this  effect  should  ap- 
pear in  the  Proceedings  of  the 
Council. 

Chemical  and  Wobnm. 
Mr.  B.  A.  Wahben,  in  the  absence 
of  Mr.  E.  W.  Stanyporth  (Chair- 
man), reported  the  conclusion  of  the 
bullock-feeding  experiments,  and  that 
Dr.  Voelcker  had  presented  a  state- 
ment as  to  the  progress  of  the  field 
experiments  at  Woburn.  Various 
points  arising  out  of  the  Consulting 
Chemist's  correspondence  had  been 
considered,  and  instructions  given 
thereon. 

Botanical  and  Zoological. 

Mr.  B.  V.  V.  Wheeleb  (Chairman) 
reported  that  order  forms  and  condi- 
tions of  purchase  for  seeds  for  the 
use  of  members,  in  the  same  way  as 
those  issued  for  fertilisers  and  feeding 
stufCs,  would  shortly  be  available. 
The  Committee  had  requested  Mr. 
Carruthers  to  give  evidence  on  behalf 
of  the  Society  before  the  Depart- 
mental Committee  of  the  Board  of 
Agriculture  appointed  to  inquire  into 
the  conditions  under  which  agri- 
cultural seeds  are  at  present  sold. 
Having  considered  the  suggestion 
made  by  Mr.  W.  Lipscomb  at  the 
General  Meeting  held  on  May  22 
last,  "  that  the  Society's  experiments 
on  the  extermination  of  weed  pests  of 
the  farm  should  be  continued,"  they 
had  decided  upon  the  following 
reply : — 

Further  inquiry  is  bcintir  conducted  at 
Woburn  into  the  nature  of  the  soil  on  which 
certain  prevalent  weeds  flourish  and  on  the 
means  of  their  eradication. 

Wild  Marigold,  Wild  Onions,  Wild  Oats,  and 
Wild  Poppy  are  again  under  investigation,  and 
also  Spurry  and  Sorrel.  Soils  on  which  tliese 
several  weedb  grow  are  being  submitted  to 
chemical  analysis  in  order  to  see  if  there  be  any 
constituents  which  determine  or  influence 
their  presence. 

The  application  of  lime  on  a  practical 
scale  In  the  field  for  destroying  Wild  Marigold, 
and  the  treatment  of  Wild  Onions  by  carbolic 
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aoid,  also  In  the  field,  arc  beiug  carried  out  fn 
the  neltfhbourhood  of  Woburn. 

Similar  and  further  trials  on  weed  destruc- 
tion are  proceeding  at  the  Woburn  Pot  Culture 
Btation. 

The  Zoologist  bad  presented  the 
following  report : — 

The  applications  received  by  the  Zoologist 
during  the  past  month  have  been  of  a  mis- 
oellaneons  character,  and  Iiave  not  included 
the  usual  number  of  fruit-tree  pest$i,  which 
appear  this  year  to  be  giving  less  tlian  the 
ordinary  amount  of  trouble. 

Complaints  have  been  received  of  the  pea 
and  bean  weevil,  Sitonet^  the  insect  which 
notches  the  edges  of  the  leaves  in  a  character- 
istic manner.  It  is  best  treated  by  the  ap- 
plication of  soot  when  the  crop  is  wet  with 
heavy  dew.  It  is  ratlier  remarkable  that  the 
grub  of  this  insect  has  only  been  noticed  as 
the  cause  of  injury  to  beun  and  pea  roots 
during  the  past  two  or  three  years,  though 
the  weevil  has  been  a  familiar  pest  for  many 
years.  In  fact,  there  was  formerly  consider- 
able doubt  a«  to  how  the  insect  si)ent  its  larval 
life,  but  during  the  last  three  years  it  has  been 
a  frequent  subject  of  complaint  by  farmers. 

Inquiries  Imvc  been  received  with  regard  tn 
the  warble  fly,  and  a  bad  attack  of  sheep  hot 
fly  has  been  reported,  resulting  in  the  death  of 
many  of  the  animals.  It  is  unfortunate  that 
this  pest  is  scarcely  ever  recognised  till  it  has 
almost  run  its  course  and  treatment  is  super- 
fluous. The  fly  lays  its  eggs  on  the  nostrilit  of 
sheep  when  ruminating  during  the  hot  days  of 
summer,  and  the  resulting  grubs  enter  the 
nasal  passages,  and  sometimes  gain  access  to 
the  brain,  causing  paralynis  and  death.  They 
remain  in  the  sheep's  head  until  the  following 
May,  causing  at  tha  least  great  uneasiness  and 
loss  of  condition ;  but  the  svmptoms  are  most 
pronounced  just  when  they  have  become  fully 
grown  and  are  finding  their  wny  out,  and  it  is 
then  that  the  disease  is  generally  first  recog- 
nised. 

Precautions  may  be  taken  to  prevent  the  fly 
attacking  the  sheep.  Pas5ttntjs  bordered  by 
brushwood  should  be  avoided  in  the  hot 
weather,  If  the  fly  is  known  to  be  about— and 
the  sheep  indicate  this  by  uneasily  sliaking 
tlielr  hejids  and  rubbing  their  noses  on  the 
ground. 

Among  other  pests  complained  of  are  green- 
fly, crane-fly,  and  wheat  bulb-fly.  One  inquiry 
had  reference  to  the  api)earance  of  swarms  of 
miuutc  black  Insects  on  the  puddles  of  water 
in  a  fold-yard.  These  were  /Warn  aqua/ica^ 
perfectly  harmless  in  themselves,  but  indi- 
cating that  the  water  was  foul  and  imfit  for  the 
animals  to  drink. 

(Signed)      C.  Warbubtok. 
Vay  29, 1900. 

Veterinary. 

The  Hon.  Cecil  T.  Pabkbb  (Chair- 
man) presented  the  following  report 
as  to  the  prevalence  of  cattle  dis- 
eases, &c.,  which  had  been  received 
from  Professor  McFadyean :  — 

ANTHH.VX.— During  the  last  throe  weeks 
for  which  official  returns  have  been  issued, 
the  outbreaks  numbered  38,  with  50  animals 
attaoked.  The  correspomling  figures  for 
last  year  were  44  and  87  respectively. 


Glanders.— During  the 
there  were  68  outbrnUES,  with  113  ADimak 
attacked.  These  figures  denote  «  rather 
serious  increase  in  the  preralence  of  the 
disease,  as  during  the  same  period  of  last 
year  there  were  only  S3  outbreaks,  with  M 
animals  attacked. 

SwixB  Fever.— During  the  same  thiee 
weeks  177  outbreaks  have  been  DOillled,as 
against  242  outbreaks  in  the  corveepoDdiag 
period  of  last  yew. 

FooT-AXD-MOLTH  DKEAfiS. — During  the 
week  ended  May  19  a  fresh  ontlneftk  vis 
dctecte<l.  via.,  in  Hertfordshire.  It  involved 
only  3  cattle,  and  these  Iiave  been  slaughtered. 
No  other  case  of  the  disease  has  been 
detected  since  the  end  of  April. 

MiRCBLLAJ^- sous.— Since  May  1  forty-six 
morbid  specimens  had  been  received  for 
examination  at  the  Research  Laboratory  at 
the  Boyal  Yeteriuarr  College.  These  repre- 
sented the  usual  variety  of  dtseasesL  Beporti 
and  specimens  which  have  reached  the 
Laboratory  show  that  in  some  par^  of  the 
country  very  serious  losses  among  sheep  have 
been  caused  during  the  current  month  by 
the  larvflB  of  the  lEairu*  oris.  This  fly 
deposits  its  eggs  upon  the  nostrils  of  sheep 
about  tbe  month  of  July,  and  the  lams 
dovoJop  iu  the  nir-sinuscs  of  the  head  and 
roots  of  the  horn-core*  in  homed  Fh«efK 
where  they  generally  remained  attach^  tfll 
the  following  May. 


Stock  Pritef. 

Mr.  G.  H.  SANDAY  (Chairman)  re- 
ported that  the  number  of  entrieB  of 
live  stock  which  had  been  received 
for  the  York  Meeting  was  1,997 — ^vii. 
696  horses,  687  cattle,  and  614  sheep, 
besides  629  entries  of  poultry  and 
628  of  produce. 

Judges  Seleotion. 

Mr.  G.  H.  Sand  AY  (Chairman)  re- 
ported the  appointment  of  Mr.  John 
B.  Cookson,  of  Askhara  Bryan,  York, 
as  a  judge  of  heavy-weight  hnnters, 
in  the  place  of  Mr.  William  Wri^t, 
of  Wollaton,  deceased;  and  of  Mr. 
Herbert  Padwick,  of  the  Manor 
House,  West  Thorney,  Emsworth,  as 
a  judge  of  Jersey  cattle.  The  Com- 
mittee recommended  that  the  judges 
appointed  for  the  Shire  horses  should 
also  be  asked  to  judge  the  draught 
horses  entered  in  Classes  80  to  85,  on 
Thursday,  June  21. 

Implement. 

Mr.  W.  Frankish  (Chairman)  re- 
ported that  the  final  arrangements 
for  the  several  trials  of  implements  to 
be  held  in  connection  with  the  York 
Meeting  had   been  completed,  and 
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that  the  trials  would  commence  on 
the  following  dates : — 

Glass  I.— Horse-power  Oultivatora :  Tues- 
day, Jane  13,  at  9  A.if  ^  on  land  at  Kezby, 
air  miles  from  York. 

Class  11.— Self-moving  8team  Diggers: 
Wednesday,  June  13,  at  9  A.M.,  on  the  same 
farm  at  Kezby  as  Class  I. 

Class  ni.— Milking  ICacbines :  On  Fri- 
day, Jane  is,  at  9  A.if.,  In  the  Sbowyard. 

Classes  IV.  and  V.— Sheep-shearing  Ma- 
chines :  Tuesday,  June  19,  at  9  a.m.,  in  the 
Showyard. 

Mr.  J.  Broughton  Dagdale,  of 
Wroxall  Abbey,  Warwick,  bein^  unable 
to  act  as  a  judge  of  miscellaneous 
implements  and  milking  machines  at 
the  York  Meeting,  the  Committee 
had  recommended  the  appointment 
of  Mr.  Bayntun  Hippisley,  of  Ston 
Saston  Park,  Bath,  to  act  in  his 
stead.  The  Committee  had  con- 
sidered a  suggestion  that  prizes 
should  be  offered  by  the  Society  for 
wind  engines,  and  had  recommended 
that  trisds  of  these  machines  should 
be  held  in  1901. 

General  York. 

The  Earl  of  Feversham  reported 
that  the  programme  for  the  York 
Meeting  had  been  finally  discussed, 
and  with  certain  modifications  ap- 
proved. The  usual  applications  bad 
been  received  from  breed  and  other 
societies  for  permission  to  hold  meet- 
ing's in  the  Showyard,  and  the  follow- 
ing time-table  for  such  meetings  bad 
been  settled : — 

Monda^y  June  18. 

English  Aberdeen-Angas 
Oattle  Association       .  2  p.m. 

Shropshire  Sheep-Breed- 
ers* Association   .       .  8  p.m. 

Tuesday,  June  19. 

Hackney  Horse  Society  .  11.16  A.M. 

Ilojal  Agricultural  So- 
ciety of  England  .       .  12.30  p.m. 

8hir«  Hofse  Society       .  2  p.m. 

Shorthorn  Society  .       .  2.30  p.m. 

Polo  Pony  Society  .       .  3  p.m. 

17ational  Pig  Breeders' 
Association  .  .4  p.m. 

Wednesday,  June  20. 

Hunters*    Improvement 

Society.  .       .2  p.m. 

NationalTraction  Engine 

Owners'  Asmciatiun  .  4  P.M. 
Agricultural  Implement 

Dealers'  Association    .  6  p.m. 


Showyard  Works. 

Sir  Jacob  Wilson  (Chairman) 
reported  that  the  erection  of  the 
Implement  Yard,  Pavilions,  and 
Dairy  had  been  completed,  and  that 
the  shedding  in  the  Stockyard  was  in 
a  forward  state.  Arrangements  had 
been  made  for  the  provision  of  coal 
and  coke  to  the  exhibitors  in  the 
Showyard,  the  price  of  Welsh  steam 
coal  to  be  2«.  Gd.  per  cwt.,  and  of 
coke  1*.  Bd.,  per  cwt.,  delivered  at 
the  stand.  The  Committee  had 
considered  the  possibility  of  some 
exhibition  of  the  work  of  the  prize- 
winners in  the  horse-shoeing  competi- 
tions in  the  York  Showyard,  and  they 
recommended  that  the  regulations  for 
the  Cardiff  meeting  of  1901  be 
amended,  with  a  view  to  this  object 
being  carried  out. 

Selection. 

Sir  John  Thorold  (Chairman) 
reported  with  great  regret  the  sudden 
death  on  the  night  of  May  21  of  Mr. 
R.  W.  Eddison,  of  Leeds,  who  had 
been  duly  nominated  as  a  member  of 
the  Council,  to  fill  the  vacancy 
caused  by  the  death  of  Mr.  Dan 
Pidgeon.  Mr.  Eddison's  death  not 
having  been  notified  to  the  Society 
before  the  General  Meeting  held  on 
May  22,  it  became  necessary  for  the 
Council  to  take  steps  for  the  election 
of  another  member  of  the  Society  to 
fill  Mr.  Pidgeon's  vacancy,  and  the 
Committee  presented  a  recommenda- 
tion on  this  point  which  they  would 
formally  submit  for  approvad  at  the 
next  meeting  of  the  Council. 

The  Committee  had  considered 
the  suggestion  made  by  Mr.  G.  D. 
Yeoman  as  to  the  dates  on  which  the 
December  meetings  of  the  Council 
and  of  the  members  should  be  held. 
The  Council  had  already  considered 
this  matter  on  several  previous 
occasions,  and  had  adopted  on  Feb- 
ruary 6, 1900,  the  following  minute 
of  the  Journal  Committee : — 

The  Report  to  the  December  Meeting  is 
only  prepared  by  the  Ciouncil  on  the  day 
preceding  the  General  Meeting,  when  also 
the  final  settlement  is  made  of  the  prizes  for 
the  Country  Meeting  of  the  next  year,  in 
accordance  with  the  standing  orders  of  the 
Society.  The  various  announcements  a!<  to 
these  prizes  constitute  a  large  portion  of  the 
Report.,  and  if  the  General  Meeting  were 
held  St  a  date  after  the  Smithfield  week,  the 
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memben  who  ore  chiefly  InteKsted  in  this 
report  would  in  all  probAbility  be  absent. 

Mr.  Yeoman  had  snggested  that 
the  Council  should  sit  in  the  week 
before  the  Smithfield  week,  but  this 
would  involve  long  journeys  in  two 
successive  weeks  by  memben  of  the 
Council  who  undertake  the  work  of 
the  Society,  and  who  are  also  in- 
terested in  the  Smithfield  Club.  As 
an  alternative  Mr.  Teoman  had  sug- 
gested that  the  meeting  of  the 
Council  should  be  held  on  Friday 
(instead  of  the  Thursday)  of  the  Smith- 
field  week,  but  this  would  necessitate 
members  of  the  Society  making  a 
longer  stay  in  town  for  the  purpose 
of  attending  the  meeting.  On  the 
whole,  therefore,  the  Committee  were 
unable  to  see  their  way  to  recommend 
a  change  in  the  existing  system. 

EUction  of  am,  Honorary  M&nib^, 

Sir  John  Thobold  said  he  under- 
stood that  Landrath  von  Etzdorf, 
Director-General  of  the  East  Prussian 
Estates  of  His  Imperial  Majesty  the 
German  Emperor,  was  now  in  this 
country  making  some  agricultural 
inquiries,  and  that  it  was  possible  he 
might  be  able  to  attend  the  Society's 
forthcoming  meeting  at  York. 
Under  these  circumstances,  it  seemed 
desirable  that  the  Council  of  the 
Koyal  Agricultural  Society  should 
show  its  appreciation  in  some  special 
manner  of  the  visit  of  the  representa- 
tive of  the  German  Emperor  to  this 
country,  and  he  therefore  proposed, 
with  the  concurrence  of  the  Com- 
mittee of  Selection,  that  Itandrath 
Ton  Etzdorf  be  elected  one  of  the 
twenty-five  Honorary  Members  of  the 
Society. 

H.R.H.  Prince  Christian,  in 
seconding  the  proposal,  said  that 
Herr  von  Etzdorf  had  been  his  guest 
in  this  country,  and  ho  (Prince 
Christian)  had  had  the  pleasure  of 
showing  him  over  the  Royal  and 
other  farms.  Herr  von  Etzdorf  took 
a  great  interest  in  Agriculture,  and 
the  German  Emperor  would,  he  felt 
sure,  appreciate  the  compliment  paid 
to  his  Landrath. 

H.R.H.  the  President,  in  putting 
the  motion,  thoroughly  endorsed  the 
remarks  which  had  fallen  from  Sir 
John  Thorold  and  Prince  Christian, 


and  quite  approved  of  what  was  pn)- 
posed.  Herr  von  Etzdorf  was  there- 
upon unanimously  elected  an 
Honorary  Member  of  the  Society. 

[After  the  Meeting  of  the  Cofmcil, 
the  following  telegram  was  addieaaed 
by  H.R.H.  the  President  toH.I.M.  the 
German  Emperor: — 

**  I  have  great  plearare  in  informiiif 
yoQ  that  at  a  meeting  to-day  of  the 
Boyal  Agricaltnral  Sofsiety,  of  which  I 
am  the  President,  Landrath  Toa  Etadorf 
was  unanimoQsly  elected  one  of  tbe 
twenty-five  HonoraTy  Members  of  this 
Society. 

"Albert  Bdwxrdl* 

On  receipt  of  this  telegram.  His  Im- 
perial Majesty  sent  the  following  reply 
to  H.R.H.  the  Prince  of  Wales  :— 

**  Please  aooept  my  sinoere  thanks  for 
yoar  Idnd  telegram,  and  oonr^  mj 
highest  appreciation  of  the  great 
honour  conferred  on  Landrath  von 
Etadorf  by  his  unanimuos  dection  to 
the  members  of  the  Royal  Agricattnral 
Society. 

"  WnUAM  I.R.,  Pot9dam.1 

Ednoatioa. 

Lord  MoBBTON  (Chairman)  re- 
ported that  the  Committee  reocnn* 
mended  that  the  report  of  the 
National  Agricultural  Ezamin&tioik 
Board  on  the  results  of  the  first  ex- 
amination for  the  National  Diploma 
in  Agriculture,  which  had  been  held 
at  L^s  from  April  30  to  May  4  last, 
should,  following  upon  the  aeries  of 
reports  on  the  results  of  the  Society's 
own  examinations,  be  printed  in  Uie 
Journal  and  circulated  among  the 
candidates  and  others  (see  page  357). 
The  Committee  had  considered  the 
suggestion  made  by  Mr.  G.  D. 
Yeoman  at  the  AnniFersaxy  General 
Meeting  as  to  the  emplo3rment  of 
children  of  school  age  on  farms  in 
the  summer,  their  ^ucation  being 
continued  during  the  winter  months, 
and  they  recommend  that  memben 
of  Council  should  be  asked  ta  ascer- 
tain the  feeling  on  this  point  amongst 
agriculturists  in  their  respectiTe 
districts.  In  view  of  the  resolution 
adopted  by  the  Council  of  this  Sodetj 
on  February  1, 1893,  at  the  instance 
of  the  Education  Conunittee, 
"  That  it  was  desirable  that  pioyision 
should  be  made  in  all  Univernties  for 
the  granting  of  a  degree  to  students 
of  agriculture,"  the  Committee  had 
noted  with  pleasure  that  the  Senate 
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of  the  tJnivenity  of  Gambridge  had 
passed  on  Friday  last  (May  25)  a 
grace  for  the  establishment  of  a 
special  examination  in  Agricultural 
Science  for  the  ordinary  B.A.  degree. 
Mr.  Pbll  was  gratified  to  observe 
the  progress  which  the  question  of 
agricultural  education  was  making 
at  the  Universities,  but  at  the  same 
time  he  thought  it  right  to  point  out 
the  great  step  taken  by  the  Univer- 
sity of  Cambridge  was  largely  owing 
to  the  initiative  of  Sir  Walter  Gilbey, 
without  whose  action  in  the  matter 
he  (Mr.  Pell)  did  not  believe  they 
would  have  found  themselves  in  the 
favourable  position  they  occupied  at 
the  present  time,    (Hear,  hear.) 

Dairy. 

Mr.  DUODALU  (Chairman)  reported 
that  168  entries  of  butter,  84  entries 
of  cheese,  and  107  entries  of  dder 
and  perry  had  been  received  for  the 
York  Meeting.  The  Committee  had 
before  them  two  suggestions  made 
by  Mr.  0-.  D.  Teoman  at  the  Anni- 
versary General  Meeting  (a)  as  to 
the  preservation  of  milk  in  pure 
condition  whilst  in  transit  and  at 
railway  stations,  and  (b)  as  to  the 
means  of  preserving  eggs  in  good 
condition  for  a  length  of  time.  The 
Committee  considered  that  the 
former  was  a  matter  with  which 
they  were  unable  to  deal,  and  did 
not  recommend  that  any  action  be 
taken  in  the  latter. 

Special  Show  Committee. 

Mr.  Albebt  Pbll,  pursuant  to 
notice,  moved  the  following  resolution 
standing  in  his  name: — '*  That  with  a 
view  to  the  fuller  discussion  of  any 
further  reports  which  may  be  pre- 
sented by  the  Special  Committee  re- 
appointed on  March  7  last  *  to  make 
inquiries  as  to  any  possible  sites  for 
a  permanent  showyard,  and  to  prepare 
estimates  of  expense,'  it  is  desirable 
that  all  such  reports  should  be  con- 
sidered by  the  Council  when  sitting 
in  Committee  of  the  whole  Council." 

The  Earl  of  Fbvebsham,  in  second- 


ing the  motion,  said  he  thought  it 
very  important  that,  in  view  of  the 
great  change  contemplated  by  the 
Spedal  Show  Committee  of  abandon- 
ing the  system  of  migratory  shows, 
and  establishing  a  permanent  show- 
yard  at  a  fixed  centre,  the  Council 
should  be  kept  fuUy  informed  of  all 
the  proposals  of  the  Committee,  and 
should  have  the  opportunity  of  ex- 
pressing their  opinion  upon  such 
propostds.  His  Lordship  did  not 
make  these  observations  in  any  spirit 
of  hostility,  though  at  first  he  had 
rather  been  oppoeed  to  the  schemot 
but  it  was  clearly  right  that  the  pro- 
posed change  should  only  be  sanc- 
tioned by  the  Council  after  the  fullest 
deliberation.  For  these  reasons  he 
cordially  supported  Mr.  Pell's  motion. 

The  Hon.  Cboil  T.  Pabkbb,  as 
Chairman  of  the  Special  Show  Com- 
mittee, asked  to  be  allowed  to  explain 
that  there  had  never  been  any  inten- 
tion on  the  part  of  the  Committee  to 
act  without  taking  the  fullest  oppor- 
tunities of  consulting  the  Council. 
They  desired  rather  that  whatever 
was  done  should  be  first  subjected  to 
every  possible  investigation  and  dis- 
cussion. Neither  the  Special  Show 
Committee  nor  himself  offered  any 
objection  to  Mr.  Pell's  resolution,  if 
it  should  be  considered  desirable  to 
pass  it. 

The  motion  was  then  put  by  the 
Pbbsidbnt,  and  carried  unani- 
mously. 

Suggestions  made  at  General 
Meeting. 

The  replies  to  the  suggestions  made 
by  members  at  the  Anniversary 
General  Meeting  on  May  22,  1900, 
were  settled  in  accordance  with  the 
recommendations  of  the  Botanical, 
Selection,  Education,  and  Dairy 
Committees. 

A  suggestion  made  by  Lord 
Babnabd,  relating  to  the  future 
action  of  the  Society  with  regard  to 
shows,  was  referred  to  the  Special 
Show  Committee  for  consideration. 

The  Council  then  adjourned  until 
Wednesday,  June  20, 1900,  at  1  P.M., 
in  the  Showyard  at  York. 
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TUESDAY,  MAY  22,  1900. 

sot  JOHV  THOSOLD,  BAET.  (T&USTEE),  DT  THX  CHAIB. 


The  Sixty-first  Anniversary  General 
Meeting  of  the  Oovernors  and 
Members  of  the  Royal  Agricultaral 
Society  of  Bngland  was  held  at  the 
Society's  House,  13  Hanover  Square, 
W.,  on  Tuesday,  May  22,  1900,  Sir 
John  Thorold,  Bart.  (Trustee),  in  the 
Chair.    There  were  present : — 

2Vi*jrftf6».— Earl  Cawdor,  Colonel  Sir 
Nigel  Kingscote,  K.C.B. 

Vioe-Pretidents.—Th''  Right  Hon. 
Sir  Massey  Lopes,  Bart.,  Lo  .-d  Moreton, 
tbe  Hon.  Cecil  T.  Parker,  Mr.  Charles 
Whitehead,  Sir  Jacob  Wilson. 

OtAsr  Members  of  Council. — Mr.  J. 
H.  Arkwright,  Mr.  R.  C.  Assheton, 
Viscount  Baring,  Mr.  Victor  C.  W. 
Cavendish,  M.P.,  Lord  Arthur  Cecil, 
Mr.  Percy  Crutchley,  the  Earl  of 
Derby,  E.G.,  Mr.  J.  Marshall  Dugdale, 
Mr.  W.  Frankish,  Mr.  James  Hornsby, 
the  Earl  of  Jersey,  G.C.B.,Mr.  Albert 
Pell,  Mr.  J.  E.  Ransome,  Mr.  C.  C. 
Rogers,  Mr.  Howard  P.  Ryland.  Mr. 
G.  H.  Sanday,  Mr.  J.  P.  Terry,  Mr.  C. 
W.  Wilson. 

Oovernors. — Lord  Barnard,  Mr. 
Charles  £.  Ashworth,  Mr.  Thomas  G. 
Benn,  Mr.  W.  H.  0.  Duncombe, 
Colonel  T.  A.  Irwin. 

Members. — Viscount  Powerscourt, 
Lord  Balcarres,  M.P.,  Professor  Sir 
George  Brown,  C.B.,  Messrs.  Arthur 
W.  Arkwright,  Edmund  Ashworth, 
George  Barbour,  W.  Roland  Burke, 
Charles  Burrell,  jun.,  J.  P.  Cockerell, 
Richard  Cooke,  A.  C.  Cope,  James 
P.  Ooultas,  S.  H.  Cowper-Coles, 
A.  Crosskill,  H.  S.  Daine,  A.  H. 
Dellschaf  t,  T.  F.  Egerton,  George  H. 
Evans,  J.  Douglas  Fletcher,  E.  Foden, 
W.  W.  Glenny,  Ernest  H.  Godfrey, 
H.  J.  Greenwood,  James  T.  Hobbs, 


W.  A.  Hounsom,  John  Howard 
Howard,  Surgeon-Iieut.-Colonel  J. 
Tnce,  M.D.,  Messrs.  G.  P.  Mitchell 
Junes,  Henry  Jonas,  Wm.  Lipscomb, 
J.  R.  Markby,  W.  Raioforth,  jun., 

F.  S.  Schwann,  L.  H.  Becber  Shand, 
Thomas  Stirton,  G.  F.  Btrawaon, 
Harold  Swithinbank,  J.  Herbert 
Taylor,  R.  Palmer  Tebb,  Edwaid 
Trimen,  JohnE.  Welby,  T.  P.  Wilkes, 

G.  D.  Yeoman. 

Officers. — Sir  Ernest  Clarke,  Secre- 
tary; Dr.  J.  Augustas  Voelcker, 
Consulting  Chemist ;  Mr.  P.  S. 
Courtney,  C.E.,  Consulting  Engineer  ; 
Mr.  J.  E.  Compton  -  Bracebridge, 
Assistant  Director. 

Apologies  for  non-attendance  were 
received  from  the  Earl  of  Coventry, 
Earl  Spenoer,  K.G.,  Lord  Brougham 
and  Vaux,  the  Right  Hon.  Walter 
Long.  M.P.,  Sir  Walter  Gilbey,  Bart, 
Mr.  Alfred  Ashworth,  Mr.  R.  M. 
Greaves,  Mr.  H.  D.  Marshall,  Mr.  R 
Jasper  More,  M.P.,  Mr.  F.  Beynard, 
Mr.  E.  W.  Stanyforth,  and  Mr.  Martin 
J.  Sutton. 

On  the  motion  of  Sir  Nigel  Kivos- 
COTE,  seconded  by  Surgeon-Lieut.- 
Colonel  INCE,  Sir  John  Th(»old  was 
called  to  the  Chair,  in  the  nnavoid- 
able  absence  of  tbe  President,  H.R.H. 
the  Prince  of  Wales.  Sir  Nigel 
Kingficote  announced  the  receipt  of  a 
letter  from  Sur  Francis  KnoUys,  stat- 
ing that  the  Prince  of  Wales  was  un- 
able to  preside  at  the  meeting  owing 
to  his  presence  at  the  inspection  of  a 
new  battalion  of  Soots  Guards,  and 
later  at  a  luncheon  at  the  Mansion 
House  with  the  Elder  Brethren  of  the 
Trinity  House. 

The  Segretasy  having  read  the 
bye-laws  governing  the  ti*ansaction  of 
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business  at  the  Asniversary  General 
Meeting, 

Election  of  Pxesldeiit  for  1900-1901. 

Mr.  Ghables  E.  Ashworth  said 
he  bad  much  pleasure  in  proposing 
the  resolution,  *'That  Earl  Cawdor 
be  elected  President  of  the  Society 
for  the  year  following  the  York  Meet- 
ing." 

Mr.  W.  Lipscomb,  in  seconding 
the  resolution,  remarked  that  he  had 
no  doubt  from  the  very  long  connec- 
tion which  his  Lordship  had  had 
ivith  the  Council,  that  he  would  be 
equal  to  those  who  had  preceded 
him  in  the  Chair,  and  that  he  would 
do  everything  they  could  desire  of 
him  in  the  capacity  of  President. 

The  resolution  having  been  put  and 
carried  unanimously. 

Earl  Cawdor  tendered  his  grateful 
thanks  to  the  meeting  for  the  very 
kind  way  in  which  they  had  nomina- 
ted and  elected  him  as  their  President 
for  the  coming  year.  He  could  only 
say  that  it  would  be  his  endeavour  to 
follow  in  the  footsteps  of  those  who 
had  gone  before  him,  and  especially 
of  their  very  distinguished  President 
of  this  year,  His  Boyal  Highness  the 
Prince  of  Wales.  He  (Lord  Cawdor) 
would  make  every  effort  in  his  power 
to  successfully  carry  out  the  duties  of 
the  high  office  to  which  he  had  just 
been  elected.    (Cheers.) 

Report  of  Council. 

The  twelve  Trustees,  twelve  Vice- 
phresideols  of  the  Society,  and  twenty- 
four  members  of  Council  having  been 
re-relected, 

The  Secretaby  read  the  salient 
parts  of  the  Report  of  the  Council  to 
the  General  Meeting. 

Viscount  PowEBSCOUBT,  in  moving 
the  adoption  of  the  Report,  said  he 
could  only  suppose  that  he  had  been 
asked  to  do  so  because  he  had  the 
honour  to  preside  over  an  analogous 
body  in  Ireland,  viz.,  the  Royal 
Dublin  Society,  of  which  he  bad 
been  President  for  the  past  six  years. 
They  had  to  deplore  the  death  of  the 
Duke  of  Westminster,  whose  services, 
not  only  upon  that  Council  and  to  Agri- 
culture, but  also  to  many  other  useful 
institutions  in  the  country,  had  been 
BO  oonspicnous.    There  was  one  other 


loss  to  which  be  might  refer,  and  that 
was  the  death  of  the  Marquis  of 
Winchester,  who  died  serving  in 
South  Africa.  He  was  glad  to  see 
that  the  Meeting  of  this  year  was 
to  be  held  at  York,  where  there  waa 
ample  space  for  the  show. 

A  Committee  was  sitting  that  had 
taken  steps  to  decide  upon  the 
question  of  the  Society's  shows  being 
held  in  future  upon  a  permanent 
location  near  some  large  town,  and 
thereby  endeavour  in  future  to  bring 
the  people  to  the  show,  and  not  the 
show  to  the  people.  In  the  case  of 
the  Royal  Dublin  Society,  they  had 
adopted  the  same  system  a  good 
many  years  ago.  They  bad  found 
that  such  towns  as  Ballinasloe,  Cork, 
Galway,  and  other  towns  in  the  pro- 
vinces of  Ireland  were  not  rich 
enough  to  bear  the  expense  of  a 
large  show,  and  he  and  ot  hers  worked 
very  hard  to  jjersnade  the  Dublin 
people  that  it  would  be  wiser  if  the 
shows  were  held  permanently  in 
Dublin,  and  the  people  in  the  pro- 
vinces induced  to  come  up  to  Dublin 
to  the  show.  They  had  bought  the 
land  from  Lord  Pembroke,  and  had 
erected  permanent  buildings  which 
covered  more  than  five  acres,  and 
which  he  thought  were  unequalled  in 
the  kingdom.  Anyone  who  visited 
their  Dublin  Horse  Show  would  admit 
that  they  might  say  without  any 
vanity  that  their  horse  shows  were 
amongst  the  most  remarkable  sights 
in  the  United  Kingdom.  They  were, 
in  fact,  an  unparalleled  success. 
This  was  chiefly  due  to  the  fact  of 
the  position  beinp:  central,  so  that  not 
only  visitors  from  Ireland  and  from 
other  parts  of  the  United  Kingdom 
attended  the  show,  but  immerous 
visitors,  including  Frenchmen,  Gerr 
mans,  and  other  foreigners,  were  also 
attracted.  If  the  Royal  Agricultural 
Society  located  themselves  per- 
manently, as  they  proposed  to  do, 
he  could  not  help  feeling  that  it 
would  be  a  very  wise  move. 

In  Clause  23  of  the  Report  he 
noticed  that  the  Society  had  been 
devoting  itself  to  the  question  of  the 
cultivation  of  grass  land.  Upon  this 
subject  he  could  speak  from  ex- 
perience, for  Ireland  was  essentially 
a  grassland  country,  and  he  was  glad 
to  find  that  both  societies  were  work- 


Digiti 


zed  by  Google 


Ixxxiv      Anrnverswry  Oeneral  Meeimg,  May  22,  1900. 


ing  in  the  same  direction.  In  the  pre- 
sent depressed  state  of  agricnltnre  the 
coltivation  and  preservation  of  grass 
land  was  of  Teiy  great  importance. 

In  the  paragraph  relating  to  the 
Zoologist's  Department,  he  was  glad 
to  find  that  mach  useful  work  was 
being  done  in  the  eradication  of  per- 
ennial pests  and  of  parasitic  diseases. 
With  reference  to  the  recent  out- 
break of  foot-and-mouth  disease,  he 
was  afraid  he  should  have  to  refer  to 
Ireland  again.  They  had  had  to  shut 
out  English  cattle  altogether  from 
that  country,  and  the  Privy  Council 
had,  in  fact,  adopted  the  most  strin- 
gent regulations  against  the  importa- 
tion of  any  cattle  into  Ireland.  The 
only  exception  to  this  rule  was  at  the 
recent  Dublin  Show,  when  they  were 
honoured  by  the  exhibition  of  one  of 
Her  Majesty's  bulls,  which  carried  oflE 
the  first  prize.  He  (Lord  Powers- 
court)  had  the  satisfaction  of  watch- 
ing the  judging,  and  at  last  the 
award  lay  between  two  bulls,  the 
one  belonging  to  an  Irish  gentleman, 
and  the  other  to  the  Queen.  Every- 
body admitted  that  Her  Majesty's 
bull  was  j?ri»Mi*wi*^lwjrM.  He  had 
much  pleasure  in  moving  the  adoption 
of  the  Report. 

Mr.  W.  W.  Glbnny,  in  seconding 
the  adoption  of  the  Beport,  said  that 
he  did  so  with  feelings  both  of 
pleasure  and  of  regret — pleasure  that 
the  Society's  operations  had  been 
carried  out  so  very  successfully  for 
the  past  twelve  months,  and  regret 
that  the  last  summer  gathering  had 
resulted  in  such  a  serious  loss  to  the 
Society's  finances.  He  did  not  think 
they  had  ever  held  a  meeting  on  a 
more  delightful  showground,  nor 
had  more  trouble  ever  been  taken  to 
make  the  show  a  success.  The 
financial  deficit,  however,  had  led  the 
C!ouncll  to  consider  the  question  as 
to  whether  these  perambulatory 
shows  should  not  be  discontinued. 
As  the  matter  was  in  the  hands  of 
such  a  powerful  Committee,  perhaps 
their  best  plan  was  not  to  enter  into 
details  that  day,  but  to  leave  it  to 
the  Council,  who  were  giving  their 
very  best  attention  to  the  subject, 
and  would,  he  felt  confident,  arrive  at 
a  right  conclusion.  Of  course,  some 
of  them  who  had  been  in  the  habit  of 
going   to  a  different   district   each 


year  would  be  very  sorry  to  go  always 
to  one  place. 

He  regretted  the  outbreak  of  foci- ' 
and-mouth  disease,  referred  .to  in  the 
Report.  This  malady  was  one  of  the 
most  troublesome  they  had  to  deal 
with,  especially  with  regard  to  milch 
cows,  causing  serious  injury  and  loss 
to  farmers.  He  would  note  paztica- 
larly  that  the  disease  had  been 
brought  over  from  Argentina^  and 
that  the  Board  of  Agriculture  had 
taken  steps  to  prevent  the  diaeaae 
being  brought  over  again.  He  would, 
however,  suggest  to  the  authorities 
that  when  they  sent  the  carcasses 
out  to  the  North  Sea,  they  should 
take  a  skilled  navigator  with  them 
who  understood  the  set  of  the  tides, 
so  that  those  carcasses  might  not  be 
brought  to  the  shores  of  Essex.  At 
present  they  were  being  washed  up 
by  hundreds  upon  the  islands  of  Foul- 
ness, Wallesca,  and  Havengore.  He 
had  much  pleasure  in  seconding  Uie 
adoption  of  the  Beport. 

The  Chairman  then  put  the 
motion  for  the  adoption  of  the  Be- 
port, which  was  carried  unanimously. 

Suggeitions  of  Members. 

In  response  to  the  usual  inquiry 
from  the  Chair,  as  to  whether  any 
Governor  or  Member  had  any  remark 
to  make  or  suggestion  to  offer  that 
might  be  ref ezr^  to  the  Council  for 
consideration, 

Mr.  6.  D.  Yeoman  said  that  at  the 
General  Meeting  of  members  held  in 
December  last  he  had  brought 
forward  several  questions  whidi  had 
been  referred  to  the  various  Com- 
mittees concerned  for  consideration. 
These  he  ventured  again  to  press 
upon  the  attention  of  the 
Council.  His  first  inquiry  was 
whether  it  was  possible  that  an  in- 
terval could  elapse  between  the 
December  Meeting  of  the  Council 
and  the  General  Meeting  held  on  the 
following  day,  as  when  the  report 
to  the  General  Meeting  was  put  into 
their  hands  a  few  minutes  only  before 
the  meeting  took  place,  members  had 
no  time  to  give  it  adequate  considersr 
tion.  He  haA  understood  that  It  was 
not  possible  to  carry  out  the  sugges- 
tion which  he  then  made,  but  he 
^ould    like    to   ask    the    Council 
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whether  it  was  possible  either  that 
the  General  Meeting  in  December 
conld  be  arranged  to  be  held  on 
Friday  instead  of  Thursday  of  the 
Smithfield  Show  week,  so  that  a  day 
might  elapse  between  the  two  meet- 
ings, or  that  the  Council  Meeting 
could  be  held  in  the  previous  week. 

He  would  also  be  glad  if  the  Coun- 
cil could  see  their  way  to  give  further 
consideration  to  the  question  of  the 
use  of  preservatives  for  the  mainte- 
nance in  a  pure  and  sweet  condition 
of  milk  sent  up  to  London  from  the 
country.  Although  milk  could  be 
cooled  to  58  deg.  by  means  of  re- 
frigerators, in  hia  opinion  means 
might  be  adopted  to  bring  it  to 
liondon  more  sweet  and  pure,  es- 
pecially in  thundery  and  hot  weather. 
Several  preservatives  had  been  sug- 
gested, and  he  believed  that  a  De- 
partmental Committee  was  still 
sitting  to  discuss  and  investigate  the 
matter.  Perhaps  the  Council  were 
awaiting  the  result  of  the  Depart- 
mental Committee's  Report. 

The  accommodation  provided  by 
railway  companies  for  the  conveyance 
of  milk  to  London  was  totally  in- 
sufficient. He  had  himself  seen  only 
that  morning  cans  of  milk  in  pas- 
senger vans  piled  with  leather  port- 
manteaux and  other  luggage,  and 
this  state  of  affairs  was  especially 
noticeable  on  the  southern  lines.  He 
trusted  the  Council  might  see  their  way 
to  take  some  steps  to  draw  the  atten- 
tion of  the  railway  companies  to  this 
matter,  with  a  view  to  their  provid- 
ing proper  milk  vans  for  the  carriage 
of  milk. 

He  would,  moreover,  ask  the  Coun- 
cil to  urge  the  authorities  of  the 
Education  Department  to  allow  boys 
of  a  certain  age  (say,  eleven,  twelve, 
or  thirteen)  to  work  upon  the  farm 
in  summer,  and  to  return  to  school  in 
winter.  By  this  means  the  boys 
would  learn  to  do  a  great  deal  of 
farm  work  in  that  time,  and  at  the 
expiration  of  their  school  terms  they 
would  be  able  to  earn  better  wages 
than  they  could  command  at  present. 

With  reference  to  the  question  as 
to  whether  the  Society's  shows  should 
in  future  be  migratory  or  held  in  one 
place,  he  personally  was  quite  in 
favour  of  a  permanent  location ;  but 
he  should  like  to  point  out  that, 
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whatever  centre  was  eventually  fixed  . 
upon,  the  land  occupied  by  the 
Society  would  be  considerably  en- 
hanced in  value.  He  therefore  sug- 
gested to  the  Council  that  by  pur- 
cliasing  the  land  they  might  be 
making  a  valuable  investment ;  or  if 
they  did  not  see  their  way  to  do  this, 
they  should  insist  upon  such  terms  in 
their  lease  as  would  prevent  the  rais- 
ing of  the  rent  at  the  expiration  of 
two  or  three  years.  The  most  desir- 
able towns  were,  in  his  opinion,  those 
possessing  racecourses,  and  of  these 
he  enumerated  several.  He  wished 
to  bring  before  the  notice  of  the  Coun- 
cil a  method  which  had  lately  been 
brought  out  for  the  preservation  of 
eggs,  by  which  process  they  could  be 
kept  in  good  condition  for  a  consider- 
able time.  This  information  might 
possibly  be  of  value,  for  eggs  could 
be  put  down  when  they  were  very 
cheap  and  kept  for  a  better  market. 

Mr.  W.  Lipscomb  said  he  was  glad 
to  see  that  the  Society,  in  addition 
to  carrying  out  grass  experiments, 
had  taken  up  the  question  of  the 
eradication  of  weeds,  and  that  the 
experiments  in  the  eradication  of 
charlock  by  spraying  had  been  a 
distinct  success.  These  experiments 
were  of  great  agricultural  interest, 
and  he  hoped  the  Society  would  con- 
tinue to  inform  farmers  as  to  the  best 
means  of  eradicating  noxious  weeds. 

Mr.  Abthub  Akkwbight  sug- 
gested that  a  flagstaff  should  be  pro- 
vided for  the  Society's  house. 

Mr.  Cbobskill  said  he  wished  to 
refer  to  the  great  question  as  to 
what  should  be  the  future  of  the 
Society,  and  whether  its  mode  of 
operations  was  to  be  entirely  altered. 
Was  the  Country  Meeting  to  be  fixed 
in  one  centre  instead  of  going  from 
place  to  place?  The  change  pro- 
posed was  a  most  important  one,  and 
it  had  been  very  little  touched  upon 
at  that  meeting.  The  members  were 
not  so  unanimous  upon  the  subject 
as  perhaps  might  have  been  thought 
from  the  few  words  that  had  been 
said  about  it.  He  believed  that  the 
members  of  the  Committee  who  were 
considering  the  question  were  very 
able  men,  who  did  their  best  for  the 
Society ;  but  he  ventured  to  predict 
with  confidence  that  whatever  they 
decided  would  create  a  great  deal  of 
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dissatisfaction.  (Laughter.)  Having 
attended,  with  one  or  two  exceptions, 
every  Country  Meeting  since  1844, 
he  said,  without  hesitation,  that  the 
proposed  change  was  a  most  perilous 
experiment,  and  one  which  could 
only  be  made  with  the  very  greatest 
trepidation,  whether  successful  or 
not.  Amongst  the  important  points 
which  the  Committee  would  have  to 
decide  was  the  question  as  to  where 
the  show  should  be  held.  He 
though  it  was  understood  that  the 
show  was  to  be  held  at  one  place  in 
future  ;  but  was  the  showyaid  ques- 
tion settled  7  Was  it  to  be  in  London 
or  in  some  country  place  ?  Upon  the 
decision  of  that  question  a  very  great 
deal  of  the  future  depended.  He 
had  very  little  doubt  as  to  the 
question  of  the  show  coming  near 
London.  He  spoke  after  some  expe- 
rience, being  a  director  of  the  Boyal 
Agricultural  Hall  Company;  and 
he  knew  how  difficult  it  was  to  induce 
people  in  London  to  visit  agricultural 
shows  in  the  teeth  of  the  many  other 
attractions  provided  for  Londoners. 
If  they  went  to  a  small  town,  or  even 
to  cities  like  Birmingham,  Man- 
chester, or  Leicester,  the  show  of  the 
Society  was  the  chief  thing,  and  the 
whole  town  was  concerned  in  and 
attracted  to  it.  He  hoped,  there- 
fore, that  the  Committee  would 
exercise  the  very  greatest  caution  as 
to  whether  the  show  was  held  near 
London  or  not.  The  whole  matfer 
was  one  upon  which  opinions  were 
so  much  divided  that  they  could  not 
expect  to  give  universal  or  great 
satisfaction.  They  hoped,  however, 
tliat  the  Committee  would  do  the 
best  they  could  for  the  Society ;  but, 
in  any  case,  a  very  great  responsi- 
bility rested  upon  them. 

Surgeon-Lieut. -Colonel  Ince  said 
that  the  thanks  of  the  members  were 
due  to  the  gentleman  who  luid  just 
addressed  them  upon  the  most  im- 
portant question  which  could  be  raised 
in  connection  with  the  Boyal  Agri- 
cultural Society.  The  Report  began 
by  telling  them  that  the  Society  had 
lost  a  considerable  number  of  its 
members,  and  went  on  to  say  that 
its  funds  were  8,0002.  to  the  bad, 
chiefly  through  the  loss  on  the  show 
at  Maidstone,  which,  as  a  Kentish 
man  himself,  he  deplored  very  much. 


That  being  so,  the  future  of  the 
Society's  shows  required  most  serious 
consideration.  He  thought  they 
might  have  every  confidence  in  the 
Council,  which  was  composed  of  men 
of  experience  and  great  knowledge  of 
the  subject.  At  the  same  time,  be 
thought  that,  in  a  matter  of  such 
moment,  some  steps  ought  to  be  taken 
to  consult  the  10,000  members  of  the 
Society  before  a  final  decision  was 
arrived  at. 

Lord  Babn ARD  said  that,  assuming 
for  the  moment  that  the  question  of 
the  permanent  location  of  the  show 
was  decided  upon,  he  should  like,  in 
connection  with  that  subject,  to  ask 
the  Council  whether  it  would  not  be 
possible,  by  some  means  or  other,  to 
prevent  their  Society  from  becoming 
almost  entirely  central  and  fixed. 
The  suggestion  he  had  to  make  to  the 
Council  was  Ihat  they  should  hold 
meetings,  not  shows,  in  connection 
with  the  Society.  These  might  oo> 
operate,  perhaps,  with  county  or  local 
shows  by  giving  special  prizes,  or  in 
some  other  way,  so  that  the  Society 
might  continue  to  exert  its  inflnence 
throughout  the  length  and  breadth  of 
the  land,  as  in  the  past,  bat  without 
the  expense  of  local  shows. 

Mr.    L.  H.  B.  Shand  said,  with 
reference  to  the   question    of  milk 
being  carried  in  chums,  it  was  known 
to  a  good  many  members  that  the 
British  Dairy    Farmers'  Association 
had  conducted  some  investigations, 
and  that  they  were  unable,  after  a 
very  laige  number  of  experiments^  to 
trace  tubercle  bacilli  in  the  milk.    At 
the  same  time,  when  the  milk  reached 
Liverpool  and    Manchester,  the  in- 
vestigations concurrently  carried  on 
by  the  Corporations  of  those  dties 
had  discovered  the  bacilli,  which  were 
not  in  the  milk  when  it  left  the  farm. 
Would  it  be  possible  for  the  ConncD 
to  institute  exi)eriment'S  with  a  view 
to  ascertaining  if  milk  sent  in  churna 
was  contaminated  by  the    tubercle 
bacilli  at  the  time  when  it  left  the 
farm,  or  whether  such  contamination 
was  found  when  it  arrived   at   its 
destination  ?    It  seemed  to  him  that 
the  milk  was  put  in  a  dirty  place,  on 
dirty   platforms,  and    thus    became 
contaminated.    If  the  Society  were  to 
investigate  that  subject,  some  nsefol 
results  might  follow. 
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Vote  of  Thanks  to  Chairman. 

Lord  Basnabd,  in  proposing  **  That 
a  hearty  vote  of  thanks  be  accorded 
to  Sir  John  Thorold  for  his  conduct  in 
the  Chair  that  day/*  said  it  was  some- 
what appropriate  that  the  task  shonld 
be  allotted  to  him,  seeing  that  it  was 
daring  Sir  John  Thorold's  occupancy 
of  the  Presidential  Chair  that  the 
Society's  Country  Meeting  was  held 
in  his  (Lord  Barnard's)  neighbourhood 
at  Darlington.  He  was  at  the  same 
time  Chairman  of  the  Local  Com- 
mittee ;  and,  although  in  consequence 
of  a  severe  illness  he  was  unable  to 
take  any  active  part  in  the  show 
itself,  he  had  had  ample  opportunity 
of  judging  of  the  capability  of  their 
then  President,  Sir  John  Thorold,  and 
he  was  perfectly  confident  that  they 
would  all  agree  with  him  that  they 
could  not  possibly  have  had,  in  the 
unavoidable  absence  of  the  Prince  of 
Wales,  a  more  able  Chairman  of  their 
proceedings  that  day. 

Mr.  S.  H.  CowFBB-CoLiiis  said  he 
had  much  pleasure  In  seconding  the 
resolution,  which  was  put  by  the 
Segbetabt,  and  carried  unani- 
mously, amidst  applause. 


The  Chaibman,  in  reply,  said  he 
bad  to  thank  Lord  Barnard  and  Mr. 
Coles  for  the  kind  way  in  which  they 
had  alluded  to  his  services  in  the 
Chair,  which,  owing  to  the  invariable 
courtesy  extended  at  these  meetings 
to  the  Chairman,  had  not  been  diffi- 
cult. The  various  subjects  that  had 
been  mentioned  that  day  would  be 
referred  to  the  Council  for  their  con- 
sideration. Every  member  of  the 
Council  was  most  anxious  that  what- 
ever decision  might  be  come  to  by  the 
Committee  the  show  should  be  a 
success.  He  was  sure  they  would  not 
expect  that  any  decision  should  be 
come  to  until  every  avenue  had  been 
examined,  and  it  must  therefore  be 
some  time  before  anything  could  be 
settled.  He  thought  it  was  apparent 
to  them  all  that  a  great  Society  like 
theirs  must  trust  the  Council  to  do  the 
best  they  could  for  the  members. 
They  all  regretted  giving  up  the 
migratory  shows,  but  they  did  not 
wi«h  that  the  Society  should  lose  its 
accumulated  funds  and  impair  its 
usefulness  by  continuing  to  hold  shows 
under  the  present  conditions. 

The  proceedings  then  terminated. 
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MEMORANDA. 

▲ODiiKHH  ov  Lkttkiis.— All  Ictton  on  the  general  basiness  of  the  Sodety  elunild  be  additBWil 
to  "  The  SsciuETAJiY,  Royal  Agricultural  Society  of  England,  18  HanoTer  Sqnare,  London,  W.* 
Letters  addressed  to  oflSolals  of  the  Society  by  name  are  liable  to  be  ddayed. 

TKLBaBAMB^— The  Soaiety*8  registered  addreee  for  telegrams  1b  **  Practice,  London.**  BqtUu  b§ 
Telegraph  eofmot  he  eetU  wtleupaid/or  in  advanet,  and  aumot  he  gitttnuiUed  in  tuif  ease, 

TiLBPHoirs  NvMBXB.— S67S,  "  Oerrard." 

Oftics  HouBB.— 10  to  4.   On  Saturdays,  10  to  S. 

0S!iiBALMJDniNafl  in  London :  Thursday,  Deoember  13, 1900,  and  Wednesday,  Ibj  Si,  1901,  at 
noon,  at  the  Society's  house,  18  Hanorer  Square,  W. 

MoKTHLT  OouKciL  (f  or  transaction  of  business),  at  noon  on  the  lint  Wednesday  In  ereiy  movtli, 
excepting  January,  September,  and  October:  open  only  to  Members  of  Oooneil  aod 
QoTemors  of  the  Soolety. 


BUBBCBiPTiovs.— 1.  ^finwal.— The  snbsoription  of  a  OoTemor  Is  £S,  and  that  of  a  IConber  £1, 
due  in  advance  on  the  1st  of  Jannary  of  each  year,  and  beooming  In  anrear  if  unpaid  by 
the  Ist  of  June. 

9.  Far  L(/V.— Goyemors  may  compound  for  their  subscriptions  for  fntare  years  by 
paying  on  election,  or  at  any  time  thereafter,  the  sum  of  £60,  and  ICembers  by  paying  £1S. 
Members  elected  before  1890  may  compound  at  any  time  on  payment  of  £10  in  one  sum ; 
and  Members  elected  in  or  subsequently  to  1890  may  compound  for  Uie  same  amount  after 
the  payment  of  ten  annual  subscriptions.  GoTemors  and  Members  who  haTB  paid  tiieir 
annual  subscription  for  SO  years  or  upwards,  and  whose  payments  are  not  in  arrear,  may 
compound  for  future  annual  subscriptions,  that  for  the  current  year  induslTe,  by  a  single 
payment  of  £25  for  a  Governor,  and  £5  for  a  Member.  No  Governor  or  Member  can 
be  flowed  to  enter  into  composition  for  life  until  all  subsoriptlons  due  by  him  at  the 
time  shall  have  been  paid. 

No  Governor  or  Member  whose  xBuhsoription  Is  in  arrear  is  entitled  to  any  of  the 
privileges  of  the  Society. 

All  Members  of  the  Society  are,  under  the  Bye-laws,  bound  to  pay  their  annual 
subscriptions  until  they  shall  withdraw  from  it  by  notice  In  writing  to  the  Seoretaiy. 

Payments.— Subscriptions  may  be  paid  to  the  Secretary,  either  at  the  offloe  of  the  Sodety,  Ho. 
18  Hanover  Square,  London,  W.,  or  by  means  of  crossed  cheques  in  favour  of  the  Seeretaiy, 
or  by  postal  orders,  made  payable  at  the  Vere  Street  Offloe,  London,  W.  When 
making  remittances  it  should  be  stated  by  whom,  and  on  whose  aocount»  they  are  sent. 
All  Cheques  and  Postal  Orders  should  be  crossed  **  London  and  Westminster  Bank, 
St.  James's  Square  Branch.*' 

On  application  to  the  Secretary,  forms  may  be  obtained  for  authorising  the  regular 
payment,  by  the  bankers  of  individual  members,  of  each  annual  subscription  as  it  falls 
due.  Members  are  particularly  invited  to  avail  themselves  of  these  Bankers*  orders,  in 
order  to  save  trouble  both  to  themselves  and  to  the  Society.  When  payment  is  made  to  the 
London  and  Westminster  Bank,  as  the  Bankers  of  the  Society,  it  will  be  desirable  that  the 
Secretary  should  be  advised  by  letter  of  such  payment,  in  order  that  the  entry  tn  the 
bankers'  book  may  be  at  once  identified,  and  the  amount  posted  to  the  oredlt  of  the  proper 
person.    No  coin  can  be  remitted  by  post,  unless  the  letter  be  registered. 

JouiiNAL.— The  Parts  of  the  Society's  Journal  are  (when  the  subscription  is  not  In  arrear) 
forwarded  by  post  to  Members,  or  delivered  from  the  Society's  Office  to  Members  or  to  the 
bearer  of  their  written  order. 

The  back  numbers  of  the  Journal  are  kept  constantly  on  sale  by  the  publisher,  Mx. 
JouK  MuBUAY,  60a  Albemarle  Street,  W. 


Nkw  Mj£MBEi».~Bvery  candidate  for  admission  into  the  Society  must  be  nominated  by  a 
Governor  or  Member,  and  must  duly  fill  up  and  sign  an  application  for  Membership  oa 
the  appointed  form.  Forms  of  Proposal  may  be  obtained  on  applioation  to  the  Secretary, 
who  will  inform  new  Members  of  their  election  by  letter. 
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ROYAL  AGRICULTURAL  SOCIETY  OF  ENGLAND. 


procecMnga  of  tbe  Council 


WEDNESDAY,  JUNE  20,  1900. 

(IN  THB  SHOWYARD  AT  YORK.) 
SIB  JOHH  H.  TKOBOLD,  BABT.  (TBV8TEX),  IB  THE  CHAIB. 


Present : 
JVwtetf*.— Sir  Walter  Gilbey,  Bart., 
8lr  John  II.  Thorold,  Bart. 

Other  Memhers  of  Covncil. — Mr. 
Alfred  Ashwortb,  Lord  Arthur  Cecil, 
Mr.  F.  8.  W.  Cornwallis.  M.P.,  Mr. 
Percy  Crntchley,  Lieut.-Col.  J.  K. 
Curtis-Hay  ward,  Mr.  J.  Marshall 
Ihigdale,  Mr.  8.  P.  Foster,  Mr.  W. 
F'rankish,  Mr.  Hngh  Gorricge,  Mr.  R. 
M.  Greaves,  Mr.  James  Hornsby,  Mr. 
Henry  D.  Marshall,  Mr.  Joseph 
Martin,  Lord  Mlddleton,  Mr.  T.  U. 
Miller,  Mr.  J.  B.  Hansome,  Mr.  H.  P. 
Byland,  Mr.  G.  B  8anday,  Mr.  A.  J. 
Smith,  Mr.  B.  W.  8tan7forth,  Mr.  Gar- 
rett Taylor,  Mr.  B.  V.  V.  Wheeler,  Mr. 
jr.  C.  Williams,  Mr.  0.  W.  Wilson. 

Qffieeri, — Sir  Ernest  Clarke.  Secre- 
tary ;  Dr.  Fream,  Editor  of  the  Joomal ; 
Mr.  F.  8.  Courtney,  Consnlting  Eogi- 
neer;  Mr.  J.  E.  Compton-Braoe- 
bridge.  Assistant  Director;  Mr.  R. 
6.  Burgess,  Superintendent  of  the 
Bhowyard. 

Professor  Sir  George  Brown,  C.B. 

Apologies  for  non-attendance  were 
received  from  the  Duke  of  Bedford, 
B:arl  Spencer,  K.G.,  Col.  Sir  Nigel 
Kingscote,  K.C.B.,  Mr.  J.  H.  Aik- 
-wright,  Mr.  Henry  Smith,  and  Mr. 
Hartln  J.  Sutton. 

In  the  unavoidable  absence  at 
Newcastle  of  H.R.H.  the  Pebsidknt, 
Sir  JOHV  Tbobold,  Bart.  (Trustee), 
VOL.  XI.  T.8. — 43 


was,    on   the  motion  of  Mr.  G.  H. 
San  DAT,  called  to  the  Chair. 

The  Minutes  of  the  last  Monthly 
Meeting  of  the  Council,  held  in 
London  on  May  31, 1900,  were  taken 
as  read  and  approved. 

Report  of  Finance  Committee* 

Mr.  Fbankisb  presented  a  report 
from  the  Finance  Committee,  recom- 
mending payments  of  accounts 
amounting  to  3,1972.  8#.  84. 

Votes  of  Thanks  in  oonneetion  with 
York  Meeting. 

On  the  motion  of  Mr.  Pebct 
Crutohlby  (Honorary  Director), 
seconded  by  Mr.  Sandat  (Senior 
Steward  of  Implements),  it  was 
unanimously  resolved : 

That  the  best  thaals  of  the  Society  are 
doe,  and  are  hereby  teodered— (a)  to  the 
York  Olty  and  County  Banking  Company, 
York,  for  the  effloient  aestetanoe  rendered 
by  them  dnring  the  York  Meeting ;(»)  to 
tbe  City  of  York  Police,  for  tbe  effloient 
aesistanoe  rendered  by  them  in  connection 
with  the  York  Meeting ;  (o)  to  the  North- 
Eaatem,  Great  Northern,  and  Lancashire 
and  Yorkshire  Railways,  for  the  facilities 
afforded  in  connection  with  the  York 
Meeting;  {d)  to  the  Wardens  and  Pasture 
Masters  of  the  Knaveemlre,  for  the  nse  of 
the  ground  and  for  the  facilities  afTorded  in 
connection  with  the  Meeting ;  («)  to  the 
St.  John  Ambulance  Associatiou,  for  the 
elficiencv  of  tbe  ambulance  arrauKemeuU 
in  the  Bhowyard  during  the  Yoiic  Meeting ; 
if)  Ui  Messrs.  Brown  Bros.  &  Tayloi,  of 
48  Coney  Street,  York,  for  decorating  and 
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famishint;  the  Royal  PaTllion ;  (g)  to 
Messrs.  William  Bose  and  Co.,  Metropolitan 
Works,  Manchester,  for  the  provision  of  Fire 
Engines  and  for  their  efficient  arrangements 
■  in  connection  with  the  Fire  Station  in  the 
Showyard  ;  (h)  to  the  Officials  of  the  York 
Post  Office  for  the  efficient  postal  and  tele- 
graphic arrangements  ;  (0  to  Mr.  O.  J.  F. 
Newey,  for  the  supply  of  clocks  at  entrances, 
paYillons,  and  offices ;  (j)  to  Messrs.  Ban- 
somes,  Sims,  and  Jefferies,  Ltd.,  of  Ipswich, 
for  t^e  loan  of  a  steam  engine  for  supplying 
motive  power  to  the  Dairy  :  and  (4:^  to  the 
York  Race  Committee,  for  the  facilities 
afforded  by  them  in  connection  with  the 
Meeting  and  for  the  loan  of  turnstiles. 

Letters  of  thanks  were  also  ordered 
to  be  addressed  to  various  other  firms 
who  had  rendered  assistance  in  con- 
nection with  the  York  Meeting. 

On  the  motion  of  Mr.  Stanyfobth, 
seconded  by  Mr.  Gbutchl£Y,  special 
votes  of  thanks  were  passed  to  Lord 
Wenlock  for  his  cordial  co-operation 
and  for  the  assistance  of  his  estate 
staff  in  connection  with  the  Society's 
trials  of  Implements  and  the  pre- 
parations for  the  show  generally,  and 
to  Mr.  F.  E.  Walker,  Lord  Wenlock's 
Agent,  for  the  invaluable  help  which 
he  had  given  throughout  the  prepara- 
tions for  the  Show  and  daring  the 
show  itself  to  the  Society's  Stewards 
and  Officials. 

On  the  motion  of  Mr.  Crutchlby, 
seconded  by  Mr.  Sanday,  a  letter 
was  ordered  to  be  addressed  to  the 
Chief  Comoiissioner  of  Police  after 
the  conclusion  of  the  Meeting,  con- 
veying the  appreciation  of  the  Council 
of  the  very  efficient  services  rendered 
by  the  Detachment  of  the  A  Division 
of  the  Metropolitan  Police  at  the  York 
Meeting. 

Veterinary  Beporti. 

Sir  George  Brown  presented  a  re- 
port upon  the  veterinary  examination 
of  animals  before  entering  the  Show- 
yard,  stating  that  it  was  found  neces- 
sary to  reject  eight  cattle  and  seven 
horses.  The  cattle  were  all  suffering 
from  skin  disease  in  different  stages, 
including  sarcoptic  mange,  ringworm, 
and  an  eruptive  disease  duo  to  the 
presence  of  immense  numbers  of  lice. 
Of  the  seven  horses  four  were  suffer- 
ing from  incipient  strangles,  two 
from  skin  diseases,  and  one  from 
catarrh  and  fever. 

Sir  George  Brown  presented  a 
fuither  report  on  the  veterinary  ex- 
f\mip^tioT>  (under  Regulation  ^8)  of 


the  Horses  selected  by  the  Judges, 
which  stated  that  250  horses  had 
been  examined  by  the  12  Inspectors 
engaged  in  the  work.  Nineteen 
horses  were  rejected  as  nnsoond,  viz., 
eight  for  whistling  or  roaring ;  three 
on  account  of  cataract;  two  wers 
affected  with  sidebone;  two  were 
rejected  for  ringbone;  two  for 
spavin ;  one  for  stringhalt ;  aod  one 
for  unsound  feet. 

Protests. 

A  protest  against  the  award  of  the 
First  Prize  to  No.  464  in  Glass  56^  on 
the  ground  that  such  animal  was  not 
eligible  to  receive  a  prize,  "being 
over  14  hands  in  height,'*  was  not 
sustained.  Professor  Hobday  having 
measured  the  animal,  and  found  it 
to  be  exactly  14  hands  high.  The 
general  question  of  the  arrangements 
for  the  measuring  of  horses  in  the 
Classes  for  which  limits  of  height 
were  announced  in  the  prize  sheet, 
was  referred  to  the  Veterinary  Com- 
mittee for  consideration.  A  protest 
by  the  Darby  Land  Digger  Company 
against  the  First  Prise  being 
awarded  in  Class  II.  for  Implements 
(Self -Moving  Steam  Diggers)  "  with- 
out further  exhaustive  trials  of  both 
competing  machines  "  was  considered ; 
but  on  the  motion  of  Mr.  Savday, 
seconded  by  Mr.  Byland,  it  was  re- 
solved that  the  protest  be  not  sus- 
tained. 

Kdw  Member  of  Oonneil. 

On  the  motion  of  Mr.  Frankisf, 
seconded  by  Mr.  Horksby,  Mr.  John 
Howard  Howard,  of  St.  Mary  s  House, 
Bedford,  nominated  by  the  Com- 
mittee of  Selection  at  the  last  meeting 
of  the  Council,  was  elected  a  Member 
of  the  Council  in  the  room  of  the 
late  Mr.  Dan.  Pldgeon. 

International  Congress  at  Paxil. 

A  preliminary  report  by  Mr. 
Martin  J.  Sutton  as  to  the  Inter- 
national Congress  on  AgricultuisI 
Education  held  in  Paris  from  June 
14  to  16,  was  submitted  by  the  Secre- 
tary, and  referred  to  the  SducatioQ 
Committee  for  their  consideratioa. 
Letters  were  read  from  the  SociSt^das 
Agriculteurs  de  France  and  from  the 
(vommjssion  loternationale  d^  I'Agrjt 
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oaltnra  on  the  subject  of  the  Inter- 
national Agrioaltnral  Conferences  and 
Congress  to  be  held  at  Paris,  in  the 
first  week  of  July.  As  both  Earl 
Spencer  and  Earl  Egerton  of  Tatton, 
who  had  been  nominated  bj  the 
Committee  of  Selection  at  the 
March  Conncil  as  the  Society's 
delegates,  now  found  it  im- 
possible to  be  present  at  these  Con- 
ferences, it  was  resolved  on  the 
motion  of  Mr.  Oabrett  Tatlob, 
seconded  by  Mr.lCRUTCHLET,  that  Sir 
Bmest  Clarke  be  requested  to  attend 
as  representing  the  Boyal  Agricultaral 
Society. 


Oountry  Meeting  of  1901. 

On  the  motion  of  Mr.  Sandat, 
seconded  by  Ur.  Fbankish,  a  General 
Cardiff  Committee  was  appointed  to 
consist  of  the  whole  Council,  with  a 
limited  number  of  representatives  of 
the  Cardiff  Local  Committee  to  be 
nominated  by  the  Mayor  of  Cardiff. 
The  first  meeting  of  the  Committee 
was  fixed  for  Wednesday,  August  1, 
1900,  at  11  a.m. 

The  Council  then  adjourned  its 
Ordinary  Meeting  until  Wednesday, 
August  1,  1900,  at  12  noon,  at  13, 
Hanover  Square,  W. 


SPECIAL  MEETINGS   OP  THE   COUNCIL, 

HELD  IN  THE  SHOW^ARD  DURING    THE   YORK  MEETING. 


Special  Meetings  of  the  Council 
were  held  in  the  York  Showyard  on 
Monday,  June  18,  and  Friday,  June 
22. 

MONDAY.  JUNE  18,  1900. 

(Col.  Sir  Nigel  Kingscote,  K.C.B. 

(Trustee)  in  the  Chair.) 

Mr.  Cbutchley  (Honorary  Di- 
rector) reported  that  owing  to  the 
illness  of  one  Judge  and  the  absence 
of  another,  he  had,  with  the  approval 
of  the  Chairman  of  the  Stock  Frizes 
Committee,  found  it  necessary  to  ask 
Mr.  John  Wreghitt,  of  Easthorpe, 
Market  Weighton,  Yorks.,  to  act  as 
a  Judge  of  Hackneys,  and  Mr. 
Joseph  Beach,  of  The  Hattons, 
Wolverhampton,  to  act  as  Judge  of 
Shropshire  Rams.  These  appoint- 
ments were  confirmed.  A  protest 
against  the  award  of  the  First  Prize 
in  Class  I.,  for  Implements  (General 
Horse- Power  Cultivators)  was  read, 
and  the  Consulting  Engineer  replied 
to  the  various  technical  points 
raised  by  the  protest.  It  was  re- 
solved that  the  protest  could  not  be 
sustained.  Other  details  connected 
with  the  administration  of  the  Show- 
yard were  discussed  and  settled. 


FRIDAY,  JUNE  22,  1900. 

(Mr.  G.  H.  Sanday  (Senior  Steward 
of  Implements)  in  the  Chair.) 

A  protest  against  the  award  by  the 
Judges  of  Miscellaneous  Implements 
of  the  Society's  Silver  Medal  for  an 
Elevator  attached  to  a  Harvester 
"  without  a  trial  of  the  Implement 
under  practical  conditions"  was 
ordered  to  be  referred  to  the  Imple- 
ment Committee  for  consideration 
and  report.  The  question  as  to  whether 
it  was  desirable  to  modify  or  revise 
the  regulations  already  published,  so 
as  to  admit  of  Absorption  Machines 
competing  for  the  prize  of  15Z.  offered 
for  Ice-making  Plimt  for  competition 
at  the  Society's  Cardiff  Meeting  of 
1901,  was  also  referred  to  the  Imple- 
ment Committee  for  consideration. 

Mr.  Foster  (Senior  Steward  of 
Stock)  made  a  number  of  suggestions 
relating  to  his  department,  and  these 
were  referred  to  the  Showyard  Works 
Committee  for  consideration  in  con- 
nection with  the  arrangements  for 
next  year's  Show. 

Sir  Geohgb  Brown  presented  a 
certificate  to  the  effect  that  no  out- 
break of  contagious  or  infectious  dis- 
ease had  occurred  amongst  the 
animals  exhibited  in  the  Showyard. 

The  Council  then  adjourned  until 
Wednesday,  August  1, 1900,  at  noon. 


Digiti 


h2 

zed  by  Google 


(    xoii    ) 


WEDNESDAY,  AUGUST  1,  1900. 

2ABL  CAWDOB  (PBBtlSEVT)  IV  TEE  CHAIB. 


FnMAt: — 
7Vtt»<«tf*  ."—GeDepal  Viscount  Brid- 
port,G.C.B.,  Sir  Walter  Gilbey,  Bart, 
ColoDel  Sir  Nigel  Kingscote,  K.G.B., 
Sir  John  H.  Thorold,  Bart. 

Viee-PreiidmUi.^The  Barl  of  Cov- 
entry, the  Earl  of  Feveraham,  the  Rt. 
Hon.  Sir  Massey  Lopes,  Bart.,  Lord 
Moreton,  the  Hon.  Cecil  T.  Parker,  Sir 
Jacob  Wilson. 

Other  Members  of  Couneil—M^r.  J. 
H.  Arkwright,  Mr.  R  C.  Assheton, 
Viscount  Saring,  Mr.  George  Blake, 
Mr.  J.  Bowen-Jones,  Lord  Brougham 
and  Vaux,  Mr.  Victor  C.  W.  Cav- 
endish, M.P.,  Lord  Arthur  Cecil,  Mr. 
F.  S.  W.  ComwaUis,  M.P.,  Mr.  Percy 
Crutchley,  Lieut.-Colonel  Curtis-Hay- 
ward,  Mr.  A.  E.  W.  Darby,  Mr.  J. 
Manhall  Dugdale,  Mr.  W.  Prankish, 
Mr.  Hugh  Gorringe,  the  Marquis  of 
Granby,  Mr.  K.  M.  Greaves,  Mr.  James 
Homsby,  Mr.  John  Howard  Howard, 
Captain  W.  8.  B.  Levett,  Mr.  C.  S. 
Mainwaring,  Mr.  Henry  D.  Marshall, 
Mr.  Joseph  Martin,  Lord  Middleton, 
Mr.  T.  H.  MUler,  Mr.  P.  A.  Muntz, 
M.P.,  Mr.  Alfred  E.  Pease,  M.P.,  Mr. 
Albert  Pell,  Mr.  J.  E.  Ransome,  Mr. 
Frederick  Reynard,  Mr.  Howard  P. 
Ryland,  Mr.  G.  H.  Sanday,  Mr.  Henry 
Smith,  Mr.  E.  W.  Stanyforth,  Mr.  R. 
Stratton,  Mr.  Martin  J.  Sutton,  Mr. 
Garrett  Taylor,  Mr.  J.  P.  Terry,  Mr.  R. 
A.  Warren,  Mr.  E.  V.  V.  Wheeler,  Mr. 
J.  0.  Williams. 

Officers :— Sir  Ernest  Clarke,  Secre- 
tary ;  Dr.  Fream,  Editor  of  the  Jour- 
nal; Dr.  J.  Augustus  Voelcker,  Con- 
sulting Chemist;  Mr.  J.  E.  Compton- 
Bracebridge,  Assistant  Director ;  Mr. 
K.  S.  Burgess,  Superintendent  of  the 
Showyard. 

Professor  Sir  Greorge  Brown,  C.B. 

The  following  members  of  the 
CardifiE  Local  Committee  were  also 
present :— The  Mayor  of  Cardiff  (Mr. 
Councillor  Brain),  the  Town  Clerk 
(Mr.  J.  L.Wheatley). 
I.  Apologies  for  non-attendance  were 
received  from  the  Earl  of  Derby,  K.G., 


the  Earl  of  Bavensworth.  ICr.  Alfred 
Ashworth,  Mr.  S.  P.  Foster,  Mr.  A.  J. 
Smith,  Mr.  Charles  Whitehead,  and 
Mr.  C.  W.  Wlson. 

Order  of  Bnsiaaia. 

The  Pbesidskt,  in  taking  the  Chair 
for  the  first  time,  said  that  he  had 
assumed  the  responsibility  of  specially 
summoning  the  Council  earlier  in  the 
day  than  usual,  as  they  bad  not  only 
the  ordinary  business  of  the  Socaety 
to  transact,  but  had  also  to  conaidw 
and  settle  some  important  matten 
connected  with  the  question  of  the 
proposed  permanent  showyard  for  the 
Society.  He  therefore  suggested  that 
they  should  first  deal  with  formal 
business,  then  settle  the  date  of  the 
Cardiff  meeting  of  next  year,  and 
afterwards  go  into  Committee  of  the 
whole  Council  to  discuss  a  report 
which  had  been  prepared  by  the 
Special  Show  Committee  at  their 
meeting  held  on  the  previous  Monday 
(July  30).  When  the  discosaion  on 
this  report  had  been  completed,  the 
Council  would  resume  for  the  ocm- 
sideration  of  the  reports  of  the  various 
Standing  Committees. 

This  course  having  been  agreed  to, 
the  Minutes  of  the  last  Ordinary 
Meeting  of  the  Council,  held  on  Wed- 
nesday, June  20,  were  taken  as  read 
and  approved,  and  the  Minutes  of  the 
Special  Councils  held  in  the  York 
Showyard  on  Monday,  June  18,  and 
Friday,  June  22,  were  read  and  oon- 
firmed. 

letter   firom   H.E.H.  The  Priaee  ef 
Wales. 

The  Secretary  read  the  foQowing 
letter,  which  had  been  addressed  to 
him  by  His  Royal  Highness  the  Prinos 
of  Wales  :— 

AUrlboroogh  Honse,  Pall  Hall,  &W., 
July  6,  IWd 
Dear  Sir  Ernest  Cliirke,— On  tl»  ooftt- 
pleclon  of  my  year  of  office  as  Pr«cidcBC  of 
the  Bojal  Agrloaltaral  Sooiety  for  Um 
fourth  time,  I  amaDxioua  to  place  on  record 
my  Idffii  sense  of  the  ralaable  at5i^tanf» 
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and  support  girm  to  me  throughout  the 
year  by  the  Coauoil  and  Officers  of  the 
Society,  and  to  express  to  them  and  to  the 
general  body  of  Members  my  sincere  thanks 
for  the  cordial  goodwill  and  loyal  attach- 
ment which  all  thoee  connected  with  the 
Society  hare  shown  to  me  during  my  long 
aaaociation  with  it  as  a  Member  of  the 
ConnoiL 

I  remain,  yours  truly, 

(Signed)  Albert  Ed w aid  P. 
To  Sir  Bmest  Clarke. 

The  Pbesident,  in  moving  that 
His  Boyal  Higfaness's  gracious  letter 
be  entered  on  the  Minutes,  said  that 
the  Society's  very  grateful  thanks 
were  due  to  His  Royal  Highness  the 
Prince  of  Wales  for  accepting  the 
duties  of  their  President,  and  for  the 
continued  interest  which  His  Royal 
Highness  manifested  in  the  work  of 
the  Society.  Since  the  receipt  of  the 
letter  a  very  heavy  bereavement  had 
fallen  upon  the  Royal  Family  in  the 
death  of  H.R.H.  the  Duke  of  Saxe- 
Cobnrg-Gotha,  K.Q.  (Duke  of  Edin- 
burgh), who  had  been  a  Governor  of 
the  Society  since  1884.  He  thought 
they  would  be  wanting  in  their  duty 
if  they  did  not  express  their  respect- 
ful sympathy  with  Her  Majesty  the 
Queen  and  the  other  members  of  the 
Royal  Family  upon  this  very  sad 
occasion ;  and  he  desired,  therefore, 
to  move  from  the  Chair  that  a 
bumble  Address  of  condolence  be 
submitted  to  Her  Majesty  the  Queen, 
assuring  Her  of  the  earnest  and  re- 
spectful sympathy  of  the  Society 
with  Her  Majesty  in  her  afl3iction. 

The  President's  motion  was 
seconded  by  the  Earl  of  Coyektby, 
and  carried  unanimously. 

Election  of  Vew  Members/ 

The  election  of  the  following  sixty- 
four  Members  was  then  proceeded 

with:— 

Babbkr,  W.  Henry.. Culham  Court,  Henley- 
on-Thames. 

Barrok,  Samnd.  .Dunsfold,  Godalmlng. 

Batlt,  Bichard.  .Torr,  Plymouth. 

•Blackktt,  C.  K..  .Tonlston^dcaster. 

Booth,  Thomas.  .Shenstone  Hall,  Lichfield. 

*Brotchis,  George.  .Easington  Estate  Offices, 
Hloderwell,  KS.O. 

BaowN,  George..!  Roe  Street,  Liverpool. 

BI7ROOK,  Herbert  L.  0..  .Newcourt,  Hereford. 

Cattlit,  Went  worth  E..  .Shobden,  Ghipstead, 
Borrey. 

Cavx-Browke-Cavk,  R... Barton  Oourt,  Col- 
wall,  Herefordshire. 

Chapman,  Joseph  J..  .17  St.  Hilda's  Terrace, 
Whitby. 

*  Beinstoted  under  B>e-law  12. 


Ch  ARLVS,  H.  B.  Audl^ . .  Orgreava  Honni  near 

Lichfield. 
Oharlbtox.    W.     L.  . .  Muskham     Grange, 

Kewark-on-Trent 
0HRI8TT,  B.  W... Little  Boyton  Hall,  Chelms- 
ford. 
GoRRBTr,  B.  W.  IC.. .Pwllypant.  Cardiff. 
Craik,  George,  M.R.C.V.S... Nether  Hoose, 

Alnwick. 
Dbktok,  John  B.. .Huby,  near  Leeds. 
DixoK,  Sir  Bay  Iton . .  Gunnergate  Hall,  Marton, 

B.S.O.,  Torks. 
DBirMMOXD,    Hon.    George    A. ..  Montreal, 

Canada. 
Eastman,  Adolf cYalpaialso,  ChlU,  South 

America. 
Blubbshaw,  Arthur.  .Soarborough. 
Firth,  C.  H.  Bramley . .  Ashwicke  Hall,  Marsh- 

fleld,  Chippenham. 
Garnbtt,  wm..  .Waddow  Lodge,  CUtheroe. 
GODBAL,  Edward  H. . .  Hawera,  New  Zealand. 
Hau^  C.  0...  By  well  Castle,  Stooksfield-on- 

Tyne. 
Hatj.am,  J.  R..Orgreave  Hall,  Handsworth, 

near  Sheffield. 
HARLAKD,Edwanl..The  Sycamores,  Cotting- 

ham,  B.  Yorks. 
Habris,  Edward  C. .  .Bryn  Towt,  Carmarthen. 
Harris,    Dr.    P.    Rutherfoord  . .  Llangibby 

Castle,  ITsk,  Hon. 
Harrowimq,   J.  H...Tumerdale   Hall,  Bus- 
warp,  near  Whitby. 
Hatch,  Edgar  L... Crown  Wharf,  fi  Upper 

Thames  Street,  KC. 
Hawking,  William.. Trebleskyes,  Helperby. 
Heaps,    Walter.. Hey roun,    Chaucer    Road, 

Cambridge. 
HuMBLK,  C...Framlington  Place,  Newcastle- 

on-Tyne. 
Hutchinson,  Cecil  P...Bllton  Dene,  Harro- 
gate. 
Jbavonb,  Howard . .  Chapel  Ash  Farm,  Wolrer- 

hampton. 
Jones,  Thomas.  .Llanf air  Grange,  Llaodovery. 
Joxies-Balmx,  F.  E.  T... Brier  Knowl,  Mir- 

fleld. 
Lbkch,  Mrs..  .4  Keufiington  Palace  Gardens,  W . 
LoDER,  Reginald  B...  Maid  well  Hall,  North- 

ampton. 
Macandrsw, Kenneth.. The  Cottage,  Walton 

Heath,  Epsom. 
Maslkt,  Edmund  H... Crewe. 
Harks,  James.. Hunslet,  Leeds. 
McDouoALL,    Isaac.. BossingtOD,    Moorfleld 

Road,  West  Didsbnry,  Manchester. 
Mkakjn,  G.  Elliot.  .CresweU  Hall,  Stafford. 
Milne-Reohrad,    a.    C.  . .  Holden    Clough, 

CUtheroe. 
Moore,  Arthur  C...23  Essex  Street,  Strand, 

W.C. 
Nash,  Maynard..P.O.  Box  573,  Cape  Town, 

South  Africa. 
Owen,  George.  .118  Blackfeares  Boad,  Salford, 

Manchester. 
Palmer,  R.  Stuart.  .BlrdsaQ  Grange,  York. 
Pkabson,  W.  0..  .43  Ce.Btle  Street,  Liverpool. 
PoRTEOUB,  Major  John  J..  .94  Piccadilly,  W. 
Rkkd,  Wm.  F... Preston,  North  Shields. 
Shield,  Robert . .  18  Cardigan  Terrace,  Heaton, 

Newoastle-on-Tyne. 
Smrdlkt,  Martin.. Peat  Pits  Farm,  Bradfield« 

Sheffield. 
Southampton,  Lord..BrigBtock,  Northants. 
Thomas,  D.  H... Starling  Park,  Carmarthen. 
Thompson,  W.  J... Board  of  Trade,  Toronto, 

Canada. 
THORNTCRorr,  John   A.  ..Tamhorn    Park, 
Lichfield. 
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TirBXKR,  Herbot.  .Corn  Hall,  Bnres,  Soffolk. 
Tysox,  Qeorir«-  •)^A.vfl«Id  Stud,  Halifax. 
Uptox,   Edward..Cralle    Place,    Warbleton, 

Sosaez. 
Walkvr,  Sir  J.  Heron,  Bart... Sand  Button, 

York. 
WiGSTOV,  Arthur  E...The  Creaieya,  Mocdes- 

ley,  Norfolk. 

Vow  M imber  of  CooboU. 

8ir  John  Thobold,  as  Ofaairman 
of  the  Committee  of  Selection,  in- 
troduced to  the  Council  Mr.  John 
Howard  Howard,  of  St.  Mary*8  House, 
Bedford,  who  attended  for  the  first 
time  as  a  Member  of  CounciL 

Cardiff  Meetinir  of  1901. 

Sir  Waltsb  Gilbet  reported  that 
the  General  Cardiff  Committee  had 
been  constituted  of  the  whole  Coun- 
cil, together  with  the  following 
members  of  the  Local  Committee : — 

The  Mayor  of  Gardivf  (Mr.  S.  A.  Bratn). 
FORRBST,  Mr.  Robert.  .St.  Fagans,  CJardlfl. 
HowBUi.  Mr.  James. .St.  Mary  Street.  Cardiff. 
Knox,  Mr.  Bd ward.. Estate   Office,  Margam 

Park,  Port  Talbot. 
WiLUAMS,  Mr.  aeorgeB...Llanramney  Hall, 

Cardiff. 
Alexaxdbr,  Mr.    David    T...Hlgh    Street, 

Cardiff. 
Lewis,  Mr.  Henry.. Oreenmeadow,Tongwyn- 

lais,  Cardiff. 
CORBETT,  Mr.  B.  W.  M. . .Castle  Street.  Cardiff. 
Whbatlkt,  Mr.  J.  L.,  Town  Clerk   (Hon. 

Sec.). 

The  Committee  recommended  that 
the  Cardiff  Meeting  should  open  on 
the  morning  of  Wednesday,  June  26, 
and  should  close  on  the  following 
Monday,  July  1st,  1901.  It  had  been 
decided  that  the  Implement  Yard 
should  not  on  this  occasion  be  opened 
previous  to  the  opening  of  the  rest  of 
the  Show.  The  prices  of  admission 
to  the  Showyard  on  each  day  would 
be  considered  at  the  meeting  of  the 
Committee  in  November  next. 

Special  Show  Committee. 

The  Hon.  Cbc^l  T.  Pabkeb 
(Chairman)  then  presented  the  fol- 
lowing Report  of  the  Special  Show 
Committee,  prepared  at  their  meet- 
ing held  on  July  30, 1900  :— 

1.  The  (3oinmittec  held  a  further  meeting 
on  Monday,  July  SO,  in  order  to  consider  the 
various  proposals  and  suggestions  which 
Iiave  been  received  by  the  Society  from 
different  sources  as  to  the  locality  for  the 
liroposed  permanent  Showyard  for  the 
Society. 

2.  Schemes  in  various  stages  of  develop- 
ment are  reported  to  be  under  coosideration 
in  several  places ;  but  most  of  tbem  appear 


to  be  to  a  certain  extent  dflpendeat  upon 
the  Society  first  deciding  for  Itself  vbetfaer 
it  will  go  to  the  particular  place,  in  whieh 
case  local  efforts  may  be  expected  towmnla 
the  acquisition  of  the  site  raggested. 

3.  XTnder  these  circumstaocea  it  appemrs 
to  the  Committee  that,  before  going  farthier, 
it  is  necessary  to  ask  the  Cooucil  to  decide 
whether,  in  their  judgment,  the  aite  of  tbe 
Society's  permanent  Showyard  dK>uld  be  ia 
the  Metiopolls  or  In  the  provinces. 

4.  After  careful  consideration  of  tbe  whole 
matter,  the  (Committee  have  decided  by  a 
majority  that,  in  their  optniou.  it  is  doir- 
able  to  obtain  a  site  in  the  nelghbonriaood 
of  London  for  the  purposes  of  the  Society's 
permanent  Showyard. 

(Signed)    CSbcil  T.  Pauczb, 
July  80, 1900.  - 


The  Hon.  Cecil  T.  Pabkeb  then 
moved,  pursuant  to  the  general 
resolution  passed  by  the  Council,  on 
the  motion  of  Mr.  Pell,  on  May  SO, 
IdOO:— 

That  the  Report  of  the  Special  (>ommittee 

now  presented  be  considered  in  Committee 

of  the  whole  Council. 

This  was  seconded  by  Mr.  Cbutch- 
LET  and  agreed  to.  A  long  debate 
on  the  report  ensued  in  Committee, 
of  which  the  following  ia  a  siunmary : 

The  Hon.  Cecil  Farksb,  in  moving 
the  adoption  of  the  report,  said  that 
out  of  a  great  many  sites  which  had 
been  suggested  for  their  cooAdem- 
tion,  the  Committee  had  selected 
several  of  the  most  likely  in  tbe  pro- 
vinces, and  had  obtained  information 
as  to  the  advantages  and  disadvan- 
tages of  each  neighbourhood  and 
ground  for  the  purposes  of  the 
Society's  show.  After  weighing  the 
pros  and  oong^  he,  with  the  majority 
of  the  members  of  the  Committee, 
had  come  to  the  conclusion  contained 
in  piCragraph  4  of  the  report.  Two 
sites  had  already  been  ofFered  in  the 
neighbourhood  of  London,  and  when 
the  time  came,  after  the  ConncU  bad 
arrived  at  a  decision  on  the  main 
point,  the  Committee  would,  of 
course,  go  thoroughly  into  Uie  qaey- 
tion  of  accoDunodation  and  expense. 
Tbe  real  point  now  at  issue,  on 
which  it  was  necessary  to  ask  the 
(Council  to  come  to  a  conclusion 
that  day,  was  whether  they  desired 
to  have  the  Society's  permanent 
Showyard  in  the  Metropolis  or  in  the 
provinces. 

Mr.  Pebct  Crutchlet,  in  second- 
ing the  resolution,  said  he  thought 
the  time  had  come  when  it  wes 
necessary  for  them  to  narrow  tbs 
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issue  down  to  the  question  as  be- 
tween London  and  the  provinces.  It 
was  now  six  months  since  the  report 
of  the  Special  Committee  had  been 
made  public,  and  they  bad  had  the 
advantage  of  important  criticism — 
both  public  and  private.  He  did  not 
think  that  during  those  six  months  it 
'was  at  all  probable  that  any  sites 
liad  been  overlooked  which  were 
likely  to  be  suitable  for  the  Society's 
requirements;  and  if  the  Council 
spent  too  much  time  in  deliberating 
on  the  matter,  it  was  more  than  pro- 
bable that  several  of  the  sites  which 
they  might  now  obt-ain  would  be  built 
over.  He  thought  it  only  fair,  seeing 
that  several  towns  in  the  provinces 
were  preparing  or  contemplating 
schemes  for  the  development  of  sites, 
that  the  Council  should  make  up 
their  minds  on  this  point  before  pro- 
ceeding further,  so  as  to  save  the 
towns  needless  trouble  and  expense. 

After  remarks  by  Mr.  Pell  and 
Jdr.  Bylai^d, 

The  Earl  of  Coventbt  said  the 
question  now  to  be  decided  marked  a 
-very  important  period  in  the  history 
of  the  Society.  Many  of  them  re- 
gretted very  much  the  necessity  for 
abandoning  the  system  of  migratory 
shows,  which  had  done  so  much  good 
work  during  the  past  sixty  years. 
They  had,  however,  to  consider  the 
future  of  the  Society,  and  he  had 
come  to  the  conclusion  that  it  was 
quite  impossible  for  them  ^o  continue 
the  present  system.  The  best  thing, 
undoubtedly,  to  do  was  to  have  a 
permanent  and  fixed  Showyard  in 
which  to  hold  their  annual  shows, 
and  he  (Lord  Coventry)  certainly 
thought  that  the  neighbourhood  of 
LfOndon  was  the  best  for  the  purpose. 
London  was  a  great  and  populous 
centre,  to  which  people  from  all  parts 
of  the  country  would  flock. 

Mr.  G.  H.  San  DAY,  as  one  of.  the 
minority  opposed  to  the  establish- 
ment of  the  Society's  permanent 
Showyard  in  the  neighbourhood  of 
London,  paid  that  in  his  opinion  the 
information  which  the  Special  Com- 
mittee had  been  able  to  give  to  the 
Conncil  was  not  such  as  to  enable 
them  to  come  to  a  final  decision  on 
the  subject  that  day.  He  had  him- 
self, at  considerable  trouble,  visited 


sites  at  Birmingham,  Leicester,  and 
Nottingham,  and  had  seen  three 
others  near  London.  He  thought 
the  time  was  premature  for  the 
Council  to  decide  so  momentoas  a 
point  as  had  been  brought  before 
them  that  day,  and  he  would  urge 
upon  them  not  to  settle  the  matter 
hurriedly. 

Mr.  P.  Albbbt  Muntz,  M.P.,  said 
that  so  many  important  points  were 
involved  that,  imless  members  had 
detailed  information  as  to  the  various 
sites  suggested  in  different  parts  of 
the  country,  they  could  not  come  to 
a  right  decision  as  to  the  merits  and 
demerits,  the  suitability  or  unsuita- 
bility,  of  any  particular  place.  He 
suggested  that  an  expert  should  be 
employed  to  inspect  and  report  upon 
the  different  sites  which  bad  been 
offered.  The  site  chosen  should  not 
be  on  one  line  of  railway,  but  should 
be  so  situated  that  various  lines  con- 
verging towards  a  centre  should  pro- 
vide the  necessary  conveniences  of 
transport  from  all  parts  of  the  king- 
dom. The  town  of  Derby,  to  his 
mind,best  fulfilled  these  requirements, 
though  Leicester  and  Nottingham 
were  both  good.  Upon  the  proper 
consideration  of  this  question  de- 
pended the  future  prosperity  or  failure 
of  the  Society. 

The  Marquis  of  Gbanby  thought 
they  should  have  had  more  informa- 
tion laid  before  them  as  to  the  various 
sites,  and  thus  be  able  to  jadge  for 
themselves,  as  to  land,  soil,  position, 
and  the  like,  as  between  the  country 
and  London.  He  should  like  to  have 
the  fullest  information  both  as  to  the 
sites  which  had  been  mentioned  and 
those  which  had  not  been  refer^t;d 
to. 

The  Hon.  Cecil  Parker,  inter- 
posing, said  that  it  was  impossible  to 
give  such  detailed  information  as  had 
been  asked  for,  because  the  Corpora- 
tions and  other  bodies  with  whom 
they  had  been  in  communication  could 
not  be  expected  to  go  to  the  expense 
and  trouble  of  elaborating  a  scheme 
until  they  knew  whether  the  Society 
would  go  to  their  neighbourhood  or 
or  not. 

Sir  Jacob  Wilson  explained  that 
his  reason  for  not  being  able  to  vote 
with  the  Chairman  of  the  Special 
Show  Committee  was  that,  in  the  ab- 
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?.(;Tic(j  of  certain  hifornintion  which  he 
ie<]iiin^(],  he  did  rot  thi»ik  it  desirable 
for  their  Society  to  come  into  the 
neighbourhood  of  London  It  was, 
be  thought,  due  to  those  distriots  in 
the  country  which  had  furnished  in- 
formation as  to  sites  for  a  permanent 
Showjard  that,  if  the  Council  were 
invited  to  come  to  a  decision  on  the 
point,  they  should  only  do  so  after 
the  fullest  consideration  of  all  the 
details  which  it  was  possible  to  col- 
lect. This  had  up  to  the  present  not 
been  done ;  and  he  confessed  that,  on 
looking  back  over  the  statistics  of 
shows  held  in  the  neighbourhood  of 
London,  he  did  not  find  the  prospect 
very  encouraging.  It  had  been  said 
that  a  great  number  of  people  visited 
the  Kilburn  Show,  but  then  that  show 
was  open  three  days  longer  than  the 
customary  period.  There  was  more 
than  one  site  available  in  London 
which  he  believed  to  be  admirable 
and  in  every  way  advantageous  to  the 
Society.  But  he  would  remind  them 
that  they  were  about  to  come  to  a 
very  important  and  momentous  de- 
cision. When  they  had  decided 
where  to  go,  there  could  be  no  turn- 
ing back  again ;  and  if  they  went  to  a 
London  district,  and  it  should  turn 
out  a  failure — and  he  knew  several 
enterprises  in  London  which  had 
turned  out  failures— the  Society 
would  be  in  a  worse  position  than  at 
the  present  time.  Taking  a  broader 
view  of  the  question,  they  must  re- 
member that  the  original  intention  of 
the  Royal  Agricultural  Society  was  to 
benefit  the  Agriculture  of  the  country, 
and  even  if  they  selected  a  site  in  the 
Midlands  in  preference  to  a  migratory 
Show,  he  thought  the  Society  would 
run  the  risk  of  losing  the  character  of 
what  is  known  as  *'  The  Royal "  in  the 
eyes  of  a  great  many  people,  though  it 
might  still  more  or  less  maintain  its 
agricultural  side.  But  if  they  came  to 
London  he  feared  that  they  would 
lose  both,  and  that  the  Society  would 
be  no  longer  either  Royal  or  agricul- 
tural, but  would  develop  into  a  huge 
implement  and  horse  show.  Horse 
shows,  he  knew,  attracted  as  exhibi- 
tors wealthy  breeders  of  horses,  but 
he  thought  the  Society  would  lose  its 
hold  upon  the  cattle  and  sheep  breed- 
ing interests.  It  had  been  said  that 
the  breed  societies  would  come  to 


theur  rescue,  but  he  was  not  altogether 
sure  cf  that.  There  were  br^d  so- 
cieties and  breed  societies.  It  was 
possible  that  some  of  the  wealthy 
societies  might  place  at  their  disposal 
a  certain  amount  of  money  to  swell 
the  prize  sheet,  but  in  return  tbej 
would  expect  to  have  a  voice  in  the 
distribution  of  the  prizes. 

Mr.  Sandat  then  formally  moved 
the  following  amendment  (which  was 
seconded  by  Mr.  Muntz)  to  the 
motion  for  the  adoption  of  the  re- 
port : — **^  That,  in  the  absence  of  full 
information  with  reference  to  all  titie 
sites  offered,  the  time  for  the  final 
decision  of  place  or  district  has  not 
arrived,  and  that  the  question  be 
referred  back  to  the  Special  Com- 
mittee for  further  consideration  and 
report." 

Mr.  Mabshall,  speaking  as  a 
member  of  the  Special  Show  Com- 
mittee, said  that,  in  considering  the 
Important  qnestion  at  issue,  his  col- 
leagues and  himself  had  had  their 
doubts  and  misgivings  upon  Tarions 
points,  and  it  was  only  after  the 
whole  matter  had  been  cazefnUy 
thought  over  that  they  had  arrived  at 
a  certain  decision.  For  himself,  re- 
garding London  as  the  *'  Hub  of  the 
Universe,"  he  was  decidedly  of  the 
opinion  that  the  metropolis  was  the 
place  in  which  to  locate  their  per- 
manent Showyard. 

Mr.  Mabtin  SuTTon  said  tboe 
were  three  questions  which  he  would 
like  to  ask :  (1)  Whether  the  resolution 
which  was  carried  by  38  votes  to  4 
at  the  meeting  of  the  Cooncil  last 
March  did  not  contain,  as  an  integral 
part  of  that  resolution,  the  recom- 
mendation that  any  permanent  Show- 
yard  would  be  situated  near  the 
centre  of  England  7  (2)  If  the  Com- 
mittee now  withdrew  that  recom- 
mendation, was  not  the  question  of 
abandoning  the  migratory  shows  still 
open  to  reconsideration?  (3)  Was 
not  this  a  proper  moment  to  consult 
their  Members  by  asking  them,  when 
the  next  Journal  was  posted,  to  for- 
ward to  the  Society  on  a  printed  form 
their  views  for  or  against  a  permanent 
Showyard ;  and  in  the  event  of  &eir 
approving  a  permanent  Showgronnd, 
to  state  their  opinion  as  to  whether 
that  Showyard  should  be  near  the 
Metropolis,  or  in  the  Midlands  1 
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Mr.  Cbutchlet  quoted,  with  refer- 
ence to  Mr.  8atton*8  tirst  question,  the 
following  paragraph  from  the  report 
of  the  Special  Committee  ou  the 
Society's  Show  system,  presented  to 
the  Oonncil  at  its  meeting  held  on 
Febmary  7,  1900,  as  showing  that 
the  Council,  by  its  adoption  of  that 
report,  did  not  commit  itself  to  the 
selection  of  any  particular  neighbour- 
liood  for  a  permanent  site  for  the 
Society's  annual  Show : 

SI.  Taking  into  conrideration  all  the  facts 
of  tbe  ease,  the  Committee  have  arrived  at 
the  oonolusion  that,  if  the  Society's  Shows 
are  to  fnlfll  their  proper  fmnotion  in  the 
futnre,  vdthout  an  unwarrantable  drain 
upon  the  Society's  general  resources,  it 
would  be  desirable  that,  if  possible,  they 
»liould  be  held  upon  a  permanent  looation 
near  some  large  town  (preferably  in  the 
centre  of  England),  which  would  be  con- 
▼enlent  for  railway  access  from  all  parts  of 
the  country.  In  fact,  the  endearour  of  the 
Society  in  the  future  should  be  to  bring  the 
people  to  the  Show,  and  not  the  Show  to  the 
people. 

ThePBBSiDEi7T  informed  Mr.  Sutton 
that  the  answer  to  the  second  ques- 
tion was  "  No ;  **  and  in  reply  to  the 
third  question,  said  that  the  report 
of  the  Special  Committee  had  been 
adopted  by  the  Council  on  March  7 
last,  after  a  very  full  discussion,  by 
thirty-eight  votes  to  four,  and  the 
Committee's  recommendations  were 
embodied  in  the  report  approved  by 
the  general  meeting  of  members  held 
on  May  22  last.  In  his  (Lord 
Cawdor's)  opinion,  the  proper  way 
of  consulting  tbe  members  of  the 
Society  had  thus  been  taken,  and  he 
thought  it  very  undesirable  that  the 
unusual  course  suggested  by  Mr. 
Sutton  should  be  adopted. 

Mr.  PiELL  was  of  opinion  that  the 
Committee  had  placed  very  clearly 
before  the  Council  the  issue  as  between 
a  metropolitan  Show  and  one  in  the 
country.  Personally,  he  was  not  in 
favour  of  the  metropolis.  He  would 
dismiss  from  his  mind  the  site  ques- 
tion, which,  however,  was  not  a  trifling 
one,  and  turn  to  other  worthy 
objects  which  the  Society  had  to 
consider  under  the  terms  of  its  char- 
ter— the  education  of  the  agricultural 
labourer,  for  instance.  They  were 
called  upon  to  educate  the  labourer, 
fluid  by  their  migratory  shows  had 
undoubtedly  been  instrumental  in 
doing  so.  But  he  questioned  whether 
the  f^oaltoial  labourer  would  come 


to  a  metropolitan  Show.  He  would 
remind  them  that  London  bred  no 
cattle,  and  he  was  not  aware  of  any 
great  agricultural  implement  estab- 
lishment existing  in  London,  whilst 
in  the  Midlands  they  had  a  great  deal 
of  the  best  mechanical  ability.  Zeal 
and  research  in  this  respect  un- 
doubtedly lay  nearer  the  North; 
while,  with  regard  to  transport,  a 
perfect  ganglion  of  railways  converged 
towards  Nottingham,  Leicester,  and 
Derby.  He  thought,  again,  that  they 
already  had  enough  Shows  in  liondon, 
and  that  by  moving  to  the  metropolis 
they  would  be  making  too  much  of 
the  word  "  show."  He  was  a  very  old 
member  of  the  Society,  and  had  its 
interests  much  at  heart,  and  his 
opinion  was  that  it  would  be  unwise 
to  bring  themselves  into  competition 
with  the  attractions  of  London. 

Sir  Nigel  Kinoscotb  said  that  ithad 
already  been  settled  that  tbe  Society 
should  have  a  permanent  Showyard ; 
and,  that  being  so,  he  maintained  that 
there  was  only  one  place  suitable  for 
such  a  Showyard,  and  that  place  was 
London.  He  had  heard  arguments  that 
day  in  favour  of  Derby,  Nottingham, 
and  Leicester,  as  being  more  con- 
venient for  the  transport  of  cattle  and 
implements ;  but  as  regards  pas- 
sengers he  differed  altogether  from 
the  views  which  had  been  advanced, 
for  it  was  a  well-known  fact  that 
more  excursion  trains  were  run  to 
London  than  to  any  other  place  in 
the  kingdom.  He  believed  the  Society 
would  lose  60  percent,  of  its  members 
by  going  permanently  to  the  Midland 
counties.  If  they  were  to  establish 
their  shows  in  the  metropolis,  no 
doubt  in  the  course  of  a  few  years 
they  would  get  a  walking  population 
such  as  could  not  be  hoped  for  at 
Nottingham  or  any  other  place.  It 
was  also  a  fact  that  some  of  the 
cotmty  and  district  Shows  were  seri- 
ously thinking  of  having  a  permanent 
Showyard ;  and,  for  the  Royal  Agri- 
cultural Society,  London  was  the 
place  above  all  others  most  suitable 
for  their  purposes.  He  was  speaking 
in  the  presence  of  several  shareholders 
of  the  Agricultural  Hall  Company, 
and  they  could  testify  how  the 
wants  of  the  Shire  Horse  Society, 
Smithfield  Club,  Dairy  Show,  &o., 
had  outgrown  the  accommodation  o£ 
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the  Agrioaltuial  Hall.  These  societies 
would  DO  doabt  eventoally  come  to 
the  "  Royal  "  showyard  if  it  were 
established  near  the  metropolis.  As 
regards  those  who  pleaded  for  more 
time  for  consideratioD,  he  might  re- 
mind them  that  the  evidence  already 
collected  proved  conclusively  that, 
wherever  they  might  go  in  the  pro- 
vinces, they  would  be  more  or  less 
under  the  control  of  the  Corporations. 
He  earnestly  begged  the  Council  to 
come  to  a  decision  that  day  to 
establish  the  Show  in  the  neighbour- 
hood of  London.  As  regards  actual 
sites,  he  had  recently  taken  the 
opportunity  of  inspecting  several  in 
the  neighbourhood  of  the  metropolis. 
He  would  not,  however,  enter  into  the 
merits  or  demerits  of  these,  but  would 
content  himself  with  remarking  that, 
if  they  further  postponed  the  con- 
sideration of  the  matter,  they  would 
probably  fall  between  two  stools  and 
so  obtain  neither  of  the  two  sites 
which  appeared  to  be  most  advan- 
tageous. He  strongly  urged  the 
Council  to  make  up  their  minds  that 
day  to  come  to  London,  and  then  the 
Special  Committee  could  enter  into 
details  about  sites. 

Mr.  Mabtin  said  that,  as  one  of  the 
oldest  members  of  the  Council,  he 
regarded  this  question  as  the  most 
important  which  had  ever  been 
brought  before  them ;  and  it  appeared 
to  him  that  the  Society  had  been 
broDghtinto  this  dilemmachiefly  from 
financial  reasons.  He  submitted  that, 
when  the  question  of  sites  and  other 
details  connected  with  the  Show  were 
considered,  the  whole  subject  of 
the  Society's  financial  administration 
should  be  reviewed. 

Sir  Walteb  Gilbby  said  the  sub- 
ject which  they  had  then  to  consider 
was  whether  the  permanent  Show- 
yard  should  be  in  London  or  in  the 
provinces,  and  he  had  never  wavered 
in  his  opinion  that  London  was  the 
proper,  indeed,  the  only,  place  to 
select  for  the  site  of  their  permanent 
Showyard.  He  wondered,  if  their 
Council  meetings  were  held  regularly 
at  Derby  or  Leicester,  whether  they 
should  have  such  full  attendances  afl 
they  were  accustomed  to  see  at  Han- 
over Square.  He  thought  not.  They 
were  accustomed  to  come  to  London, 
and  no  doubt  the  agricultural  com- 


munity could  be  educated  to  do  the 
same.  London  was  the  centre  of 
civilisation,  and  in  his  opinion  it 
would  be  a  very  retrograde  movement 
for  the  Society  to  establish  itself  in 
the  provinces.  If  the  Council  decided 
to  come  to  London,  it  would  open  up 
a  new  era  in  the  Society's  history. 
There  were,  of  course,  matters  of 
detail  which  would  have  to  be  gone 
into,  but  the  present  was  not  the 
proper  occasion.  The  main  issoe 
upon  which  they  had  to  decide  that 
day  was  whether  the  Show  shonkL  be 
held  in  London  or  in  the  provinces, 
and  he  cast  his  vote  strongly  in  favour 
of  the  metropolis. 

Sir  Massby  Lopes,  as  a  very  old 
member  of  the  Society  and  one  who 
had  taken  great  interest  in  it  for 
many  years,  regretted  ecoeedingly 
that  the  Council  were  obliged  to  make 
a  resolution  abolishing  the  country 
Shows ;  but  as  such  a  course  seemed 
inevitable,  he  thought  the  metropolis 
would  be  the  best  place  in  which  to 
select  a  site,  and  he  therefore  had  no 
hesitation  in  supporting  that  view. 

The  Earl  of  Fevebsham  remarked 
that  Sir  Jacob  Wilson  was  the  only 
member  of  Council  representing  the 
North  of  England  who  had  spoken 
that  day  on  the  subject  of  a  fixed 
site,  and  he  (Lord  Feversham),  as 
also  representing  the  North,  would 
like  to  point  out  that  there  was  a 
danger,  by  the  Society  establishing  it- 
self entirely  in  London,  of  alienating 
the  sympathy  and  support  of  the 
North  He  therefore  suggested  that 
at  internals  of  a  few  years  the  Society 
should  hold  a  Show,  in  addition  to  its 
London  Show,  at  some  populous  centre 
in  the  North  of  England,  such  as 
Manchester  or  Newcastle. 

Mr.  Kaksome,  speaking  as  a  repre- 
sentative of  the  agricultural  imple- 
ment department,  said  he  could  not 
help  thinking  that  London  was  cer- 
tainly the  right  place  in  which  to 
locate  their  Show.  He  believed  that, 
if  the  Showyard  were  situated  in  the 
metropolis,  they  would  be  more  likely 
to  retain  their  members  generally 
than  if  they  fixed  upon  a  site  in  any 
of  the  large  Midland  towns,  and  they 
would  also  get  a  larger  number  of 
people  to  attend  their  Shows.  In 
this  latter  respect  he  wholly  agreed 
with  what  Sir  Walter  Gilbey  had  said. 
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It  tvas  necessary  that  the  site  to  be 
chosen  shonld  be  level  and  good  dry 
soil,  and  well  drained.  It  would 
also  be  essential  to  see  that  the 
several  railway  companies  woald 
provide  adequate  accommodation, 
and  to  ascertain  from  them  before- 
hand that  they  would  undertake 
to  make  all  necessary  arrangements 
for  getting  the  cattle,  machinery, 
and  visitors  quickly  to  and  from  the 
Bhow,  from  whatever  parts  of  the 
country  they  might  come. 

Mr.  Stbatton  was  of  opinion  that 
the  matter  now  under  their  considera- 
tion was  ripe  for  decision.  (Hear, 
hear.)  The  only  question  with  regard 
to  the  situation  of  their  permanent 
Showyard  now  before  them  was  the 
one  of  country  verms  London.  He 
himself  thought  that  this  matter 
ought  to  have  been  decided  long 
ago.  It  was  a  great  mistake  to  have 
gone  to  the  trouble  and  expense  of 
making  inquiries  all  about  the  country, 
unless  there  was  some  kind  of  cer- 
tainty that  the  country  would  be 
chosen  rather  than  the  metropolis. 
He  did  not  think  it  was  at  present 
a  question  of  site&  The  recommenda- 
tion of  the  Committee  was  in  effect 
that,  provided  a  suitable  site  could  be 
found,  the  neighbourhood  of  London 
should  be  selected.  The  real  question, 
therefore,  was  whether  they  were 
goingto  make  this  aprovincial  8how — 
he  would  almost  say  a  small  pro- 
vincial Show— or  whether  they  were 
going  to  maintain  it  as  the  great 
national  Agricultural  Show  of  the 
world.  (Hear,  hear.)  The  great 
majority  of  exhibitors,  he  believed, 
infinitely  preferred  London  to  the 
provinces,  and  the  majority  of  their 
visitors,  he  thought,  would  also  prefer 
it,  as  well  as  the  public  generally.  If 
they  could  not  command  a  good 
attendance  at  a  Show  situated  in  a 
metropolis  containing  something  like 
5,000,000  people,  it  appeared  to  him 
a  very  odd  thing.  The  question,  to 
his  mind,  was  not  arguable  for  one 
single  moment,  and  he  was  entirely  in 
favour  of  their  permanent  Showjard 
being  located  in  the  metropolis  and 
nowhere  but  the  metropolis. 

Viscount  Basing  was  of  opinion 
that  the  Council  should  have  before 
them  details  with  regard  to  other 
sites  which  had  been  suggested  to  the 


Special  Committee,  before  they  came 
to  a  decision  upon  the  question  then 
before  them. 

Mr.  Te&bt  supported  the  observa- 
tions made  by  Mr.  Stratton.  The 
majority  of  the  members  of  the  So- 
ciety with  whom  he  had  discussed  the 
question  (and  they  were  many)  were  in 
favour  of  London.  Most  of  those  who 
were  in  favour  of  going  to  the  provinces 
were  those  who  appeared  to  him  to 
have  some  local  interest  in  the  matter. 

After  some  further  discussion. 

The  Pbssidbnt,  in  summing  up 
the  debate,  said  that  what  the  Council 
were  asked  to  do  by  the  amendment 
of  Mr.  Sanday  was  to  postpone  any 
decision  so  that  they  might  go  fully 
into  details  as  to  sites.  But  six 
months  hence  they  would  be  in  no 
better  position  to  arrive  at  a  conclu- 
sion than  they  were  that  day.  Cor- 
porations and  other  bodies  interested 
in  sites  would  not  take  the  trouble  to 
go  into  details  until  they  had  some 
assurance  that  the  Society  intended 
to  come  into  their  neighbourhood. 
What  the  Special  Committee  asked 
for  was  an  expression  of  opinion  by 
the  Council  as  to  whether  on  general 
grounds  the  site  of  the  Society's 
future  permanent  Showyard  should 
be  in  the  neighbourhood  of  London 
or  in  a  provincial  town,  and  on  this 
he  would  now  ask  them  to  vote. 

A  division  being  called  for,  there 
appeared  thirty-four  votes  in  favour 
of  the  Committee's  report  and  twelve 
votes  against. 

The  division  List  was  as  under : — 


Atbs 


Mr.  J.  H.  Arkwrlght. 

Mr.  R.  G.  Assbeton. 

Mr.  Gteorge  Blake. 

General  Viaooant 
Bridport,  G.C.B. 

Lord  Brougham  and 
Vaux. 

Mr.  P.  8.  W.  Oorn- 
walUe,  M.P. 

Mr.  Percy  Crutcliley. 

Lleiit.  -  Col.  Curtis- 
Hayward. 

Mr.  J.  Marshall  Dog- 
dale. 

Tlie  Earl  of  Fevers- 
ham. 

Mr.  W.  Prankish. 

Sir  Walter  Qilbey, 
Bart. 

Mr.  James  Homsby. 

Ur.  John  Howard 
Howard. 

Gol.  Sir  Nigel  Klngs- 
cote,  K.C.B. 


(34). 

Capt.  W.  a  B.  Lerett. 
Sir    Masaey    Lopes, 

Bart. 
Mr.  Henry  D.  Mar- 

sbalL 
Mr.  Joseph  Martin. 
Lord  Middleton. 
Lord  MoretcHi. 
Hon.  Ceoll  T.  Parker. 
Mr.  Alfred  £.  Pease, 

MP 
Mr.  Albert  Pell. 
Mr.  J.  B.  Bansome. 
Mr.   Frederick   Bey- 

nard. 
Mr.  Heniy  Smith. 
Mr.B.W.6tanyforth. 
Mr.  Richard  Stratton. 
Mr.  J.  P.  Terry. 
Sir    J.   H.  lliorold, 

Bart. 
Mr.  E.  A.  Warren. 
Mr.  B.V.V.  Wheeler. 
Mr.  J.  C.  WUlianu. 
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Kon  (12). 


Viscount  Baring. 
Mr.  J.  Bowen-Jones. 
Lord  Arthur  Cecil. 
Hr.  AI(r«d  Darby. 
Mr.  Hugh  Oorringe. 
Marquis  of  Granby. 


Mr.  R.  M.  Greaves. 
Mr.  G.  8.  Main  waring. 
Mr.  T.  H.  MUler. 
Mr.  H.  P.  Ryland. 
Mr.  G.  H.  Sanday. 
Sir  Jaoob  Wilson. 


(Mr.  Martin  Sutton  and  Mr.  Garrett 
Taylor  did  not  vote.) 

The  Oonncil  then  resumed,  when, 
on  the  motion  of  the  Hon.  Obgil 
Pabkbb,  seconded  by  Mr.  Gbutch- 
LBT,  it  was  resolved  by  the  Council, 
nem,  dit.,  "That  it  is  desirable  to 
obtain  a  site  in  the  neighbourhood 
of  London  for  the  purposes  of  the 
Society's  permanent  Showyard." 

Sir  Jacob  Wilson  asked  for  the 
indulgence  of  the  Council  in  asking 
the  question  whether  it  would  stiU 
be  competent  for  the  Special  Com- 
mittee to  inform  the  Council  what 
are  the  altered  conditions  under 
which  a  migratory  Show  might  possi- 
bly  have  been  held  in  the  fatare  in 
accordance  with  the  requirements  of 
the  present  day. 

The  Pbesident  said  that  this 
point  could  not  then  be  discussed. 

The  reports  of  the  various  Standing 
Committees  were  then  presented  and 
adopted  as  below : 

Finance. 

Sir  KiGBL  KiNGBCOTiE  (Chairman) 
reported  that  the  accounts  for  the 
period  ended  June  80, 1900,  as  certi- 
fied by  the  Society's  accountants, 
showed  receipts  amounting  to 
6,357Z.  1B$,  3<i.  and  expenditure 
amounting  to  9,1S3Z.  2«.  lid.  The 
accounts  for  the  period  ended  July 
28, 1900,  showed  receipts  amounting 
to  2,6562.  Us,  2d.  and  expenditure 
amounting  to  1,4332.  Bs.  Id.  Ac- 
counts amounting  to  11,4062.  IBs.  Bd. 
relating  to  the  York  Meeting,  and  to 
3,3482.  Ids.  id.  arising  out  of  the 
ordinary  business  of  the  Society, 
were  presented  and  were  recommended 
for  payment.  In  order  to  meet  the 
cheques  that  must  be  immediately 
issued,  the  Committee  recommended 
that  such  an  amount  as  might  from 
time  to  time  prove  necessary  be 
borrowed  from  the  Society's  bankers 
on  security  of  the  Consols  inscribed 
in  the  Society's  name.  The  quarterly 
statement  of  subscriptions,  aireaxs, 


and  property,  as  at  June  30,  1900, 
had  been  laid  upon  the  table  and 
approved. 

On  the  motion  of  Sir  NiGBL 
EiNGSCOTE,  seconded  by  Sir  Johh 
Thobold,  it  was  unanimously  re- 
solved : 

That  in  view  of  the  deairablenen  of 
winding  up  as  early  as  possible  tbe  ajocoants 
for  the  York  Meeting:,  aathority  be  given  to 
the  President,  tbe  Chairman  of  tbe  flnaooe 
Committee,  and  tbe  Secretary  to  iasae  daring 
the  recess  orders  npon  the  Soeiety's  bankers 
for  the  payment  of  aooounta  connected  with 
the  Show. 

House* 

Sir  Nigbl  Kinoscotb  (Chairman) 
reported  that  various  aooounta  had 
been  passed  and  recommended  to  the 
Finance  Committee  for  payment,  and 
other  matters  of  deti^  connected 
with  the  House  had  been  settled. 

On  the  motion  of  Sir  NiGML 
KiNGSOOTB,  seconded  by  Sir  JoHV 
Thosold,  the  seal  of  the  Society 
was  authorised  to  be  affixed  to  a 
new  certificate  of  Harewood  House 
Debenture  Stock. 

Joanal. 

Sir  John  Thobold  (Chairman)  re- 
ported that  a  letter  had  been  received 
from  Dr.  Fream  resigning  tbe  editor- 
ship of  the  Journal,  and  the  Com- 
mittee recommended  that  Dr.  Fream's 
resignation  be  accepted  with  regret. 
They  had  arranged  with  Dr.  Froam 
that  he  should  continue  to  act  as 
Editor  until  the  completion  of  the 
current  volume,  but  that  his  region- 
sibility  for  the  Journal  should  cease 
at  the  conclusion  of  the  present  year. 
The  consideration  of  the  arrange- 
ments for  the  future  conduct  of  the 
Journal  had  been  postponed  until  after 
the  recess.  Fart  II.  of  the  current 
volume  (June  1900)  had  been  duly 
published  and  despatched  to  the 
members.  Various  accounts  for 
printing  and  for  literary  contributiona 
to  the  Journal  had  been  passed  and 
referred  to  the  Finance  Committee 
for  payment.  The  arrangements  for 
the  forthcoming  number  had  been 
considered  and  approved,  and  tbe 
Committee  recommended  that  articles 
on  Welsh  cattle  and  Welsh  shec^ 
should  be  prepared  for  inclusion  in 
the  Journal  for  1901. 
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Oliemieal  and  Wobum. 

Mr.  Stantpobth  (Chairman)  re- 
ported that  the  Committee  had  made 
their  annual  visit  of  inspection  to  the 
Wobnm  Experimental  Farm  on  July 
11  last.  They  had  decided  that 
dnring  the  coming  winter  a  trial 
should  be  made  upon  bullocks  of  the 
▼alue  of  condiments  as  an  addition  to 
ordinary  feeding  materials ;  and  that 
the  sheep  experiments  for  the  winter 
should  take  the  form  of  further  test- 
ing the  early  use  of  mangels  and  the 
use  of  gorse.  The  Committee  had 
under  their  consideration  proofs  of 
the  first  detailed  report  prepared  by 
Dr.  Yoelcker  upon  the  experiments 
conducted  at  the  Pot  Culture  Station 
since  its  establishment  under  the 
Hills  bequest  in  1897.  The  report 
was  of  somewhat  unusual  length,  but 
the  Committee  thought  it  extremely 
important  that  the  results  of  the  ex- 
periments to  date  should  be  published, 
and  therefore  decided  to  recommend 
that  the  report  be  published  in 
full  in  the  Journal.  The  Com- 
mittee recommended  that  Mr.  John 
Howard  Howard  be  added  to  the 
Chemical  and  Wobum  Committee. 

Botanical  and  Zoological. 

Lord  MOBETON  reported  on  behalf 
of  Mr.  Wheeler,  Chairman  of  the 
Committee,  that  various  alterations 
bad  been  made  in  the  Form  of  Order 
for  Seeds  which  had  been  prepared 
for  issue.  Dr.  Yoelcker  had  reported 
progress  in  the  experiments  for  the 
extermination  of  weeds,  a  further 
report  on  which  would  be  presented 
in  due  course. 

The  Consulting  Botanist  and  the 
Zoologist  had  presented  reports  on 
the  detailed  work  of  their  Depart- 
ments, the  substance  of  which  would 
appear  in  their  Annual  Reports  at 
the  end  of  the  year. 

Veterinary. 

The  Hon.  Cecil  T.  Pabkbb  (Chair- 
man)  reported  that  a  letter  had 
been  received  from  the  Royal 
Veterinary  College  stating  that,  as 
the  result  of  the  recent  examina- 
tion of  candidates  for  the  Society's 
silver  and  bronze  medals  in  cattle 


pathology,  Mr.  Harry  Thackeray, 
M.R.C.V.S.  (care  of  Mr.  Carless,  Y.S.; 
Stafford),  had  obtained  first  place, 
and  Mr.  Reginald  John  Ceilings, 
M.R.C.Y.S.,  of  Holmoote,  Heavitree 
Road,  Exeter,  the  second  place.  The 
Committee  therefore  reconmiended 
that  the  Society's  silver  medal  be 
given  to  Mr.  Thackeray  and  the 
bronze  medal  to  Mr.  CoUings.  The 
Committee  also  recommended  that  two 
classes  be  offered  in  connection  with 
the  horse-shoeing  competition  at  the 
Cardiff  Meeting  for  shoeing  light  and 
heavy  horses  respectively,  the  com- 
petition to  be  open,  as  before,  to 
shoeing- smiths  in  the  United  King- 
dom. 

The  following  report  had  been 
presented  by  Sir  George  Brown : 

Akthuax.— Daring  the  last  fonr  weekB  98 
ontbreaks,  with  55  animals  attacked,  hare 
been  notified.  The  figures  for  the  ooire< 
gponding  fonr  weeks  of  last  year  were  83 
and  46  respectively. 

Glandebs.— Daring  the  same  period  80 
oatbreaks,  with  114  animals  attacked,  have 
been  reported,  as  against  73  ontbreaks,  with 
134  animals  attacked,  in  the  corresponding 
four  weeks  of  1899. 

SwiKB  Feveb.— During  the  last  four 
weeks  the  outbreaks  reported  namber  326, 
as  against  207  outbreaks  In  the  corre- 
sponding period  of  last  year. 

No  case  of  Rabies  has  been  reported  daring 
the  current  year,  and  no  case  of  Foot-and- 
mouth  disease  since  the  third  week  of  May 
last. 

Stook  Priies. 

Mr.  Sanbat  (Chairman)  reported 
that  various  matters  arising  out  of 
the  York  Meeting  had  been  con- 
sidered, and  instructions  given  to  the 
Secretary  thereon.  The  Committee 
had  considered  the  recommendations 
of  the  sub-committee  which  was 
appointed  at  the  meeting  of  the 
Council  on  May  1  to  prepare  a  draft 
schedule  of  prizes  to  be  offered  in 
connection  with  the  Cardiff  Meeting 
of  1901,  and  would  report  further 
thereon.  In  accordance  with  the 
terms  of  the  resolution  passed  at  the 
meeting  of  the  Council  on  February 
7, 1900,  '*  That,  after  the  York  Meet- 
ing, the  competition  in  the  classes 
for  females  three  years  old  and  up- 
wards shall  be  limited  to  cows  in- 
milk,'*  the  classes  of  cattle]  which 
were  formerly  open  to  cows  or 
heifers  in-milk  or  in-oalf  would  now 
be  limited  to  animals  which  were  in- 
milk  at  the  time  of  the  Cardiff  Show. 
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MorUhly  Ooundl^  August  1,  1900, 


The  Commifctee  recommended  that 
in  future  the  Stock  Prizes  Ck>mmittee 
be  empowered  to  accept  prises  from 
Breed  Societies  direct,  in  aagnmenta- 
tion  of  those  provided  by  the  Society, 
instead  of,  as  heretofore,  receiving: 
such  prizes  only  through  the  local 
committee. 

Implement. 

Mr.  Frankish  (Chairman)  re- 
ported that  the  Committee  had  con- 
sidered and  given  instructions  as  to 
various  questions  which  had  arisen  in 
connection  with  the  Society's  recent 
York  Meeting.  They  had  also 
considered  the  regulations  for  the 
trials  of  ice-making  plant  at 
Cardiff,  and  they  recommended  that 
they  should  be  amended  to  read  as 
follows : 

ClasM  Ill.—Ice-maiing  Plant. 

1.  The  trials  of  the  machines  entered  in 
Class  III.  wUl  be  hold  in  the  Cardiff  Show- 
yard  dtiring  the  week  precedinsr  the  Bhow. 
Due  notice  of  the  exact  date  of  the  trials 
will  be  given. 

2.  The  Society  will  provide  the  usnal 
shedding,  20  feet  square,  for  each  exldbit. 
In  this  shcddinar  the  trials  will  take  place, 
and  the  plant  will  remain  cihiring  the  Show, 
when  demonstrations  of  working  will  be 
made  at  times  to  bo  regulated  by  the 
Stewards. 

3.  Competitors  muf^  send  a  complete 
specification  of  their  plant,  with  a  general 
arrangement  drawing  showing  the  .spii^o 
occupied. 

4.  Competitors  mnst  provide  their  own 
Insulated  chaml>er,  with  everything  neces- 
•ary  for  working  the  ap]mratus.  The 
Society  will  lay  on  a  supply  of  water  for 
cooling  purposes. 

6.  The  power  taken  will  be  daly  tested, 
and  the  efficiency  of  the  machine  will  be 
measured  by  the  '*  thermal  unita  "  expended 
in  the  cooling  of  water. 

6.  In  each  case  the  amount  and  tempera- 
ture of  the  cooliug  water  will  be  oarefully 
meaaurcd. 

7.  The  condition  of  the  air  as  roganlR 
moisture  in  the  insulated  chamber  will  be 
duly  noted. 

«.  The  points  t^  which  the  Bpooial  nttcn- 
tion  of  the  judges  and  engineers  will  Ixj 
directed  arc :  - 

(1)  rower  taken  compared   with   the 

output. 

(2)  Quantity   of   water   used   in   con- 

den  sor. 
C3)  Attendance. 

(4)  Kiiture  of  chemicals  used  and  oost 

of  same. 

(5)  Condition  of  atmosphere  in  Insulated 

chamber. 

(6)  In  case  of  compressora,  the  capacity 

of  the  compressor  with  regard  to 
the  output, 

(7)  Pri'^e. 


The  Committee  recommended  that 
the  name  of  Mr.  John  Howard 
Howard  be  added  to  the  Implement 
Committee. 

Mr.  Frankibh  added  that  the 
Implement  Committee  had  decided 
at  their  last  meeting  on  May  29 
(before  the  York  Show)  to  recom- 
mend that  trials  of  wind  engines 
should  be  held  next<  year  in  connec- 
tion with  the  Meeting  of  1901.  At 
their  meeting  held  on  the  previous 
day  (July  31)  the  Committee  had 
considered  and  amended  some  draft 
regulations  for  the  trials  of  wind- 
mills, which  had  been  prepared  by 
the  Consulting  Engineer,  but  did  not 
settle  the  amount  of  the  prizes  to  be 
offered.  Since  then,  it  had  been 
represented  to  him  on  the  Finance 
Committee  that,  as  the  Society  was 
already  pledged  to  two  jexpen- 
sive  trials  (of  oil  engines  and  ice- 
making  plant)  at  Cardiff,  it  was  un- 
desirable in  the  present  state  of  the 
Society's  finances  to  add  further  to 
the  cost  of  the  implement  trials  next 
year.  Under  these  circumstances  he 
did  not  propose  to  press  for  the 
giving  of  prizes  for  windmills  in 
1901. 

Mr.  Ransoms  said  that  the  ques- 
tion of  abandoning  the  proposed 
trials  of  wind  engines  at  Cardiff  had 
not  come  before  the  Implement 
Committee.  On  the  contraiy,  tbey 
had  spent  a  good  deal  of  time  the 
day  before  in  framing  regulations  for 
the  conduct  of  the  trials,  and  he  did 
not  think  that  they  ought  now  to  give 
them  up. 

Mr.  SUNDAY  said  that  the  regula- 
tions for  the  trials  of  oil-engines 
and  ice-making  plant  had  already 
been  publicly  issued.  These  trials 
would  cost  a  great  deal  of  money,  and 
he  thought  they  would  be  sufficient, 
and  that  the  trials  of  windmills  could 
wait. 

Mr.  MabshaLl  supported  the  view 
of  Mr.  Frankish. 

The  report  of  the  Implement  Com- 
mittee was  then  adopted,  with  the 
exception  of  the  approval  of  the 
draft  regulations  for  the  trials  of 
windmills. 

Showyard  Worki. 

Bir  Jacob  Wilson  (Chairman)  re- 
ported that  most  of  the  ph^dding  \n 
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the  York  Showyard  had  been  pulled 
down,  and  that  the  permanent  plant 
had  been  sent  to  Cardiff.  He  also  re- 
ported that  the  first  four  timber  sales 
had  taken  place,  and  that  fair  prices 
had  been  realised.  The  two  con- 
clading  sales  would  take  place  on 
Wednesday,  August  8,  and  Thursday, 
August  9,  respectively.  Various 
matters  of  detail  in  connection  with 
the  York  Meeting  had  been  con- 
sidered, and  instructions  had  been 
given  thereon. 

Selection. 

Sir  John  Thorold  (Chairman)  re- 
ported that  the  Secretary  had  pre- 
sented a  report  as  to  his  visit  to  Paris 
as  the  representative  of  the  Society 
at  the  recent  International  Agricul- 
tural Congress;  and  the  Committee 
recommended  that  letters  of  thanks 
be  sent  in  the  name  of  the  Council  to 
those  who  gave  facilities  to  the  Secre- 
tary during  his  visit.  The  Committee 
gave  notice  of  their  intention  to  move 
at  the  next  meeting  of  the  Council  an 
alteration  of  the  present  Bye-law  8, 
so  as  to  g^ve  power  to  the  Council  to 
elect  honorary  members  up  to  a  maxi- 
mum of  fifty,  of  whom  not  more  than 
twenty-five  should  be  British  subjects. 

Education. 

Mr.  Cbutchlby  reported  that  the 
detailed  arrangements  for  the  exami- 
nation for  the  National  Diploma  in 
Dairying  at  Reading  in  September 
were  now  complete.  The  Committee 
recommended  that  a  meeting  of  the 
National  Agricultural  Examination 
Board  be  held  in  October,  during 
the  week  of  the  Dairy  Show,  in 
order  to  settle  the  report  on 
the  English  and  Scottish  examina- 
tions in  dairying  for  1900,  and  the 


details  of  both  examinations  for  the 
year  1901.  Mr.  Martin  Sutton  had 
presented  a  report  as  to  the  Inter- 
national Congress  on  Agricultural 
Education  held  at  Paris  from  June  14 
to  16  last,  and  the  Committee  recom- 
mended that  the  paper  presented  by 
Mr.  Sutton  to  the  Congress  be  printed 
as  a  note  in  the  September  number 
of  the  Journal.  The  Committee 
further  recommended  tiiat  letters  be 
written  to  Monsieur  Casimir-PMer, 
the  President,  and  to  Monsieur  de 
Lagorsse,  the  Secretary  of  the  Con- 
gress, expressing  the  Society's  appre- 
ciation of  the  reception  accorded  to 
the  Society's  representative. 

Dairy. 

Mr.  DuGDALE  (Chairman)  reported 
that  the  Committee  had  had  under 
consideration  suggestions  arising  out 
of  the  Society's  late  Meeting  at  York, 
and  also  the  framing  of  the  produce 
prize-sheet  for  the  Cardiff  Meeting  of 
1901.  The  various  modifications  pro- 
posed in  connection  with  the  prizes  to 
be  offered  for  produce  at  the  Cardiff 
Show  would  be  embodied  in  the  draft 
prize-sheet,  and  would  be  further  con- 
sidered by  the  Committee  at  their 
next  meeting. 

Miaeellaneoiu. 

The  date  of  the  December  General 
Meeting  of  Governors  and  Members 
was  fixed  to  be  held  at  the  Society's 
house  at  13  Hanover  Square,  on 
Thursday,  December  13,  1900  (the 
Thursday  of  the  Smithfield  Show 
week),  and  the  dates  of  the  Council 
Meetings  in  1901  were  also  settled. 

Other  business  having  been  trans- 
acted, the  Council  adjourned  over 
the  autumn  recess  until  Wednesday, 
November  7, 1900. 
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procecMnaa  at  General  flDeetfna  of  (Bovernow 
an^  fDembera, 

BXLD  IN  THB  LASSE  TKNT  IN  THB  BHOWTABD  AT 

THE  YOKE  MEETING. 


TUESDAY,  JUNE  19,  1900. 

H.B.H.  THE  raiHCE  07  WALS8,  X.O.  (PUSIDUTT),  IV  THB  CHAZB. 


TVtti^tfM.— H.R.H.  The  Bnk©  of 
York,  K.G..  Sir  Walter  Gilbey,  Bart., 
Sir  John  H.  Thorold,  Bart. 

Vie6-Pretidanti*—The  Earl  of 
Coventry,  the  Earl  of  Feversham, 
Lord  Moreton,  the  Hon.  Cecil  T. 
Parker,  Sir  Jacob  Wilson. 

Other  Jliembers  of  Council. — Mr. 
Alfred  Ashworth,  Lord  Brougham 
and  Vaux,  Lord  Arthur  Cecil,  Mr.  P. 
S.  W.  Cornwallis,  M.P..  Mr.  Percy 
Crutchley,  Lieut. -Col.  J.  F.  Curtis- 
Hayward,  Mr.  Alfred  Darby,  Mr.  S. 
P.  Foster,  Mr.  W.  Frankish,  Mr. 
Hugh  Gorringe,  the  Earl  of  Jersey, 
G.C.B.,  Mr.  C.  S.  Mainwaring,  Mr. 
Henry  D.  Marshall,  Mr.  Joseph 
MartiD,  Lord  Middleton,  Mr.  T.  H. 
Miller,  Mr.  P.  A.  Muntz,  M.P.,  Mr. 
Albert  Pell.  Mr.  J.  B.  Ransome,  Mr. 
Frederick  Reynard,  Mr.  C.  C.  Rogers, 
Mr.  Howard  P.  Byland,  Mr.  Alfred  J. 
Smith,  Mr.  E.  W.  Stanyforth,  Mr.  B. 
V.  V.  Wheeler,  and  Mr.  J.  C.  Wil- 
liams. 

Govemort. — Mr.  Charles  E.  Ash- 
worth, the  Earl  of  Harewood,  Cap- 
tain Holford,  CLE.,  the  Bight  Hon. 
Walter  H.  Iiong,  M.P.,  Colonel  Henry 
Piatt,  C.B.,  the  Earl  of  Portsmouth, 
and  Sir  Cuthbert  Quilter,  Bai't.,  M.P. 

Honorary  Members, — Professor  Sir 
George  Brown,  C.B.,  and  Landrath 
von  Etzdorf. 

The  Lord  Mayor  of  York  (Mr, 
Alderman    Rymer),    thd    Sheriff    of 


York  (Mr.  Arthnr  Jones),  Mr.  Aldei^ 
man  Border,  Mr.  Alderman  Foster, 
Sir  F.  G.  Mihier,  Bart.,  M.P.,  and 
others  were  also  present  on  the  plat- 
form, and  there  was  a  crowded  at- 
tendance of  the  general  body  of 
Members  in  the  tent. 

Vote  of  Thanks  to  the  York  Loeal 
Committer. 

H.R.H.  The  Pbbsident,  having 
opened  the  proceedings,  called  upon 
the  Earl  of  Coventry  to  move  the  brsfi 
resolution. 

The  Eabl  of  Covsntky  then 
moved :— **  That  the  best  thanks  of  the 
Society  are  d  ueand  are  hereby  tendered 
to  the  York  Local  Committee  for  their 
exertions  to  promote  the  soccess  of 
the  Meeting.**  He  said  he  had  much 
pleasure  in  moving  this  resolntloD, 
because,  as  Chairman  of  the  General 
York  Committee,  be  had  frequently 
met  at  Hanover  Square  those  gentle- 
men who  represented  the  Local  Com* 
mittee,  and  he  could  testify  personally 
to  the  zealous  attention  they  had 
given  to  all  the  business  which  had 
come  before  them.  He  thought  they 
would  all  oongratnlate  the  Local 
Committee  very  heartily  upon  the 
success  they  had  achieved,  and  give 
them  a  cordial  vote  of  thanks  for  all 
the  trouble  they  had  taken. 

Mr.  Foster  (Senior  Steward  of 
Stock)  seconded  the  resolution,  re- 
marking that  the  same  duty  fell  to 
his  lot  seventeen  years  ago,  at  th^ 
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iTork  Meetitog  of  1883,  when  His 
Boyal  Highness  the  Prince  of  Wales 
conferred  upon  their  then  President 
the  Dnke  of  Bichmond,  what  he 
believed  his  Grace  regarded  as  one  of 
the  proudest  of  his  titles,  viz.,  that 
of  the  "  Farmers'  Friend." 

H.B.H.  the  Pbestdent  then  put  the 
Tesolution,  aftd  it  was  carried  unani- 
mously. 

Mr.  Alderman  Border,  in  acknow- 
ledging the  resolution  on  behalf  of 
the  Local  Committee,  expressed  their 
gratitude  to  those  local  noblemen  and 
gentlemen  interested  in  agriculture, 
as  well  as  their  own  citizens  generally, 
for  the  great  measure  of  support 
which  they  had  given.  It  was  a 
great  pleasure  to  the  Local  Committee 
and  an  ample  reward  to  know  that 
their  small  services  were  so  thoroughly 
appreciated  by  the  *'  Boyal "  Society. 


Vote  of  Thanks  to  the  Lord  Mayor 
and  Corporation  of  Tork. 

H.B.H.  the  DuKB  OP  York,  K.G.. 
next  moved  a  resolution  of  thanks 
to  the  Lord  Mayor  and  Corporation 
of  York  for  their  cordial  reception  of 
the  Society.  He  said :  The  resolution 
which  has  been  put  into  my  hands  is 
one  which  will,  I  am  sure,  meet  with 
your  most  cordial  reception.  The 
renown  of  the  City  of  York  for  the 
courtesy  and  hospitality  with  which 
it  received  the  strangers  within  its 
gates  is  proverbial,  as  I  have  the  best 
of  reasons  for  testifying.  (Cheers.) 
In  view  of  the  title  which  I  am 
proud  to  bear,  it  is  a  high  gpatifica- 
tion  to  me  that  York  has  maintained 
its  traditional  reputation  on  the 
present  occasion.  All  classes  of  the 
community  have  vied  in  their  efforts 
to  make  the  third  visit  of  the  Boyal 
Agricultural  Society  to  their  city  a 
success  in  every  sense  of  the  word. 
They  have  greeted  the  Society  with 
the  most  cordial  welcome ;  they  have 
attended  the  show  in  numbers  which 
give  promise  of  a  highly  satisfactory 
result ;  and  I  trust  the  citizens  will 
retain  as  agreeable  memories  of  the 
Boyal  Show  of  1900  as  the  Society 
and  its  members  will  take  away  with 
them.  (Cheers.)  The  Priuca  of 
Wales  at  present  holds  the  record  for 
financial  results  at  a  Boyal  Show,  I 
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hold  the  record  (as  {^resident  of  the 
Society  at  the  second  Manchester 
Meeting  of  1897)  for  the  number  of 
visitorsi  (Laughter  and  cheers.) 
Both  as  a  citizen  of  York  and  as  a 
Trustee  of  the  Society,  it  would 
gratify  me,  as  I  am  sure  it  would 
everyone  present,  if  the  third  York 
Show  of  19U0,  with  the  Prince  of 
Wales  in  the  Chair  for  the  fourth 
time,  should  beat  both  records. 
(Cheers.)  The  Society  is  particularly 
indebted  to  the  present  Lord  Mayor 
for  his  untiring  efforts  to  promote  in 
every  way  the  success  of  thia  Show, 
and  I  am  sure  it  will  be  your  wish 
that  the  grateful  thanks  of  the  Society 
should  be  tendered  to  him,  as  the 
official  head  of  the  City,  for  all  that 
he  and  his  colleagues  of  the  City 
Council  have  done  to  promote  the 
success  of  the  Show.  I  propose, 
therefore,  with  the  greatest  pleasure 
—  "That  the  best  thanks  of  the 
Society  are  due,  and  are  hereby 
tendered,  to  the  Lord  Mayor  and 
Corporation  of  the  City  of  York  for 
their  cordial  reception  of  the  Society.'* 
(Loud  cheers.) 

Mr.  Phecy  Crutchlby  (Honorary 
Director)  seconded  the  resolution, 
which  was  carried  unanimously. 

The  Lord  Matob  of  York  (Mr. 
Alderman  Bymer),  in  reply,  eaid  they 
appreciated  very  much  the  words 
wbioh  H.B.H.  the  Duke  of  York  had 
used.  The  Corporation  of  York  had 
only  been  actuated  by  one  desire, 
which  was  that  everything  con- 
nected, not  only  with  the  Show,  but 
with  the  Boyal  visits,  should  be  a 
thorough  success.  H.B.H.  the  Dnke 
of  York  had  said  that  this  was  the 
third  time  the  Boyal  Show  had 
visited  the  old  City  of  York.  They 
were  a  little  afraid,  from  what  they 
had  read,  that  the  remark  might  be 
true^**  the  third  and  the  last  time." 
They  would,  however,  be  very  glad 
— if  the  Society  was  going  to  have 
a  permanent  location  —  if  the 
Society  could  see  its  way  to  make 
that  permanent  location  the  good  old 
City  of  York.  He  was  very  glad  that 
their  efforts  were  so  highly  appre- 
ciated, and  that  the  entry  of  visitors 
into  the  Showyard  gave  promise  of  a 
successful  Show, 
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SttggestioiiB  of  Members. 

H.RH.  The  Pbbbident  said  there 
was  a  time-hononred  custom  at  these 
General  Meetings  that  he  should  ask 
a  question;  but  he  hoped  that, 
perhaps,  they  would  consider  it  as  a 
matter  of  form.  He  thought  it 
would  be  evident  to  them,  that  with  so 
many  present  and  with  so  much  to  do, 
any  matter  of  a  controversial  character 
would  be  best  avoided.  He  would  put 
the  question — **  Has  any  Governor  or 
Member  any  remark  to  make,  or  sug- 
gestion to  offer,  that  may  be  referred  to 
the  Oonncil  for  their  consideration  T  " 

Vote  of  Thanks  to  the  President. 

No  member  rising  in  reply, 
The  Bight  Hon.  Waltbb  Long, 
M.P.,  said  that,  by  virtue  of  his 
position  as  Minister  for  Agriculture, 
he  enjoyed  the  special  advantage  of 
moving  the  next  resolution,  which  be 
was  satisfied  required  but  to  be 
named  to  secure  the  unanimous  and 
enthusiastic  acceptance  of  everybody 
present.  The  resolution  was :  '*  That 
the  grateful  thanks  of  the  Society  be 
dutifully  tendered  to  H.B.H.  the 
Prince  of  Wales,  K.G.,  for  his 
services  as  President  during  the  past 
year." 

It  was  not  a  mere  matter  of 
form  to  say  that  the  value  to  their 
societies  and  great  public  institutions 
of  the  persoxud  and  individual  atten- 
tion of  the  members  of  the  Royal 
Family  could  not  be  described  in 
words  or  measured  by  anybody  who 
attempted  the  task.  Not  only  did 
H.R.H.  the  Prince  of  Wales  and  the 
other  members  of  the  Royal  Family 
take  an  active  interest  in  their  public 
gatherings,  but  they  identified  them- 
selves with  the  daily  work  of  which 
this  was  but  the  annual  demonstra- 
tion. He  was  sure  that  it  must  be 
uppermost  in  all  their  minds  at  that 
moment  that  H.R.H.  the  Prince  of 
Wales  had  passed  through  a  by  no 
means  ordinary  year.  It  had  been 
extraordinary  sJike  in  its  personal  in- 
cidents and  in  its  remarkable  personal 
success.  They  prayed  with  all  their 
hearts  and  souls  that  they  might 
never  see  again  the  one  personal 
incident  which  they  all  so  deeply 
deplored  at  the  time,  and  from  which 
they  all  thanked  God  that  His  Royal 


Highness  had  escaped  unharmed. 
(Cheers.)  He  did  not  know  that 
they  could  reasonably  hope  that  His 
Royal  Highness  would  again  see  so 
remarkable  a  success  as  that  which 
he  achieved  in  winning  two  of  their 
greatest  races,  and  in  winning  the 
second  race  with  the  own  brother 
of  the  famous  horse  that  bad  pce- 
viously  won  it ;  but-,  at  any  rate,  they 
hoped  that,  whether  on  the  race 
course,  where  His  Royal  Highness 
was  deservedly  the  most  popular  of 
those  who  attended,  or  on  the  Show- 
field,  or  in  any  other  arena  which 
His  Royal  Highness  might  think  fit 
to  enter  as  a  competitor — many  and 
many  another  trophy  might  be  won 
by  bim,  knowing  as  they  knew  that 
they  would  be  fairly  won  amidst  the 
acclamations  of  the  whole  of  Uie 
.  people  of  this  country. 

He  was  confident  in  moving  this 
resolution  that  it  commended  itself  to 
them  because  of  their  feelings  of 
attachment  to  His  Royal  Highness, 
because  they  knew  that  he  did  with 
his  whole  heart  and  soul  whatever  he 
undertook,  and  that  he  did  it  well; 
because  they  knew  that  in  His  Royal 
Highness  they  had  as  President  one 
who  worked  with  them — not  merdy 
by  giving  them  the  distinction  of  his 
great  name,  but  also  by  giving  them 
the  inestimable  advantage  of  his 
personal  attention  to  the  interests  of 
the  societies  and  institutions  with 
which  he  was  connected.  He 
begged  to  propose  the  reeolntion, 
which  he  was  sure  would  be  received 
with  universal  acclamation.  (Loud 
cheers.) 

Mr.  John  Tbbadwxll,  as  an  old 
member  and  exhibitor  of  the  Society, 
and  as  an  old  farmer,  had  very  great 
pleasure  in  seconding  the  vote  of 
thanks  to  the  "Prince  of  f^rmera." 
(Laughter  and  cheers.) 

The  Secretary  then  put  the  resoln- 
tion,  which  was  carried  by  aoclama- 
tion  amidst  great  cheering. 

H.R.H.  The  Prince  of  Wales, 
whose  rising  was  the  signal  for  a 
further  outburst  of  cheering,  replied  as 
follows : — I  am  grateful  to  my  right 
honourable  friend,  Mr.  Walter  Long, 
and  to  my  old  friend,  Mr.  TreadweU, 
for  the  very'kind  terms  in  which  thqy 
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have  referred  to  mj  seryices  as 
President  of  the  Society  daring  the 
past  year,  as  well  as  to  the  members 
present  for  the  cordial  manner  in 
which  they  have  adopted  the  resola- 
tion.  As  yon  all  know,  I  have  taken 
for  a  good  many  years  the  greatest 
possible  interest  in  the  welfare  of  the 
Royal  Agricnltoral  Society,  of  which 
I  have  now  been  a  member  for  the 
long  period  of  thirty-six  years. 
(Cheers.) 

My  son,  the  Duke  of  York,  has 
alluded  to  my  having  four  times 
served  the  office  of  President.  The 
first  time  I  was  President  is  now 
thirty-one  years  ago,  when  the  show 
was  held  in  the  Royal  Connty  of 
Lancaster^at  Manchester  in  1869.  I 
have  since  been  President  at  Eilbam 
in  1879,  and  at  Norwich  in  1886,  besides 
being  Acting-President  when  our 
fiftieth  exhibition  was  held  at  Windsor 
in  1889  nnder  the  Presidency  of  Her 
Majesty  the  Qaeen.  (Cheers.)  And 
now  I  have  the  pleasure  of  acting  as 
President  when  the  show  is  being 
held  in  the  capital  city  of  the  largest 
county  in  the  United  Kingdom ;  so  I 
think  I  may  claim  to  have  an  inti- 
mate knowledge  of  the  Society  and 
of  its  work. 

York  is,  as  you  are  aware,  endeared 
to  me  by  many  memories,  both  sad 
and  happy  ones,  and  not  the  least  by 
the  fact  that  my  lamented  father,  the 
Prince  Consort,  made  here  his  first 
public  appearance  as  an  agriculturist. 
(Hear,  hear.)  At  the  first  show  held 
in  this  city,  in  1818,  he  was  in  the 
showyard  at  six  o'clock  in  the  morn- 
ing, in  order  to  make  a  careful  and 
uninterrupted  inspection  of  all  the 
exhibits.  In  the  intervening  half- 
century  the  showyard  has  increased 
to  something  like  five  times  its  extent, 
and  I  am,  therefore,  afraid  that  if  I 
now  attempted  to  repeat  the  duty  per- 
formed by  my  father  it  would  be 
necessary  for  me  to  get  up  very  much 


earlier  in  the  morning  than  even  he 
did.    (Laughter.) 

But  thanks  to  the  admirable  ar- 
rangements of  our  Honorary  Director, 
Mr.  Crutchley,  I  have  been  able 
to  get  an  excellent  bird's-eye  view 
of  the  present  Show;  and  I  shall 
hope  to  come  again  on  Thursday, 
accompanied  by  the  Princess  of  Wales, 
to  complete  my  inspection.  (Cheers.) 
The  Society  has  held  since  Its 
establishment  six  shows  in  Yorkshire 
—at  York  in  1848,  at  Leeds  in  1861, 
at  Hull  in  1873,  at  York  again  in  1883, 
at  Doncaster  in  1891,  and  now  for  the 
third  time  at  York  in  the  concluding 
year  of  this  wonderful  century. 
Each  of  these  six  shows  has  in  its  way 
had  special  characteristics,  showing 
progress  in  the  art  of  agriculture  and 
in  the  development  of  the  Society, 
and  I  fervently  hope  that  this  present 
Meeting  may  have  equally  interesting 
and  valuable  results. 

More  than  fifty  years  ago  my 
father,  in  proposing  "Success  tb  the 
Royal  Agricultural  Society,"  at  the 
first  Meeting  which  it  held  in  this 
ancient  and  historic  city,  made  use 
of  words  which,  as  they  were  remark- 
ably prophetic,  and  apply  with  even 
greater  force  at  the  present  day,  I 
feel  I  cannot  do  better  than  conclude 
by  quoting.  The  Prince  Consort 
said: 

All  I  have  seen  at  the  Show 
exhibits  a  bright  picture  of  the 
progress  of  British  agriculture ;  and 
for  much  of  that  progress  the 
country  is,  X  firmly  believe, 
indebted  to  this  Society.  Agricul- 
ture, which  was  once  the  main  pur- 
suit of  this,  like  every  other  nation, 
holds  even  now,  notwithstanding 
the  development  of  commerce  and 
of  manufactures,  a  fundamental 
position  in  the  realm.  And  al- 
though time  has  changed  the  posi- 
tion which  was  once  held  by  the 
landed  proprietor  with  his  feudal 
t2 
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dependents,  yet  the  country  gentle- 
man, the  farmer,  and  the  labonrer 
form  still  one  great  and,  I  hope, 
united  family-— one  united  family, 
in  which  we  gladly  recognise  the 
foundation  of  our  social  state. 
Science  and  mechanical  improve- 
ments have  changed  the  mere 
practice  of  cultivating  the  foil  in 
these  days  into  an  industrial  pursuit 
requiring  capital,  machinery,  skill, 
and  perseverance  in  the  struggle 
of  competition. 

And  now,  I  have  only  to  thank  my 
colleagues  on  the  Council,  and  the 
various  officers  of  the  Society,  as  well 
as  the  members  generally,  for  their 
valuable  support  during  my  year  of 
office,  and  to  say  how  gratefully  the 
Royal  Family  and  myself  recognise 
and  reciprocate  the  loyal  attachment 
to  the  Throne  which  has  always 
characterised  the  agriculturists  of 
England.    (Prolonged  cheers.) 

President  for  1900-1801. 

The  Earl  of  Fbybbsham  then 
moved — "  That  Earl  Cawdor  do  take 
tJie  Chair  as  President  after  the  con- 
clusion 9f  the  present  Meeting.** 
He  would  first  express  the  regret 
which  he  felt  that,  according  to  the 
rules  of  the  Society,  they  had  to 
change  their  President  year  by  year, 
because  he  was  sure  they  would  all 
very  much  prefer  that  His  Royal 
Highness  should  have  continued  as 
their  President.  But  such  was  the 
rule  of  their  Society,  and  he  there- 
fore had  the  honour  to  propose  that 
resolution.    No  one  had  served  that 


Society  better  than  his  noble  friend 
Lord  Cawdor.  Everyone  who  was 
acquainted  with  the  work  of  their 
Society  would  acknowledge  that  he 
had  taken  the  most  active  and  able 
part  as  Chairman  of  the  Chemical 
Committee,  and  in  other  ways  in  the 
work  and  progress  of  the  Society. 
He  held  a  very  honoured  name,  and 
bore  a  high  character  and  reputation 
wherever  he  went,  for  his  ability, 
industry,  and  integrity.  He  (Lord 
Feversham)  regretted  that  Lord 
Cawdor  was  absent  that  day ;  but  he 
was  engaged  in  many  active  pursuits. 
He  knew  that  the  resolution  would 
meet  with  the  acceptance  of  every 
member  of  the  Society. 

Sir  Frederick  Milneb,  Bart., 
M.P.,  seconded  the  resolotion,  saying 
that  he  had  known  Lord  Cawdor  from 
his  very  earliest  days,  as  at  Eton  he 
had  served  him  as  fag — (laughter) — 
when  he  had  always  found  him  a  good 
master.  He  had  taken  some  interest 
in  bis  career  since,  and  he  believed 
that  he  was  an  excellent  landlord. 
He  had,  therefore,  great  pleasure  In 
seconding  the  resolution  that  Lord 
Cawdor  should  be  their  future  Presi- 
dent. 

The  resolution  having  been  carried 
unanimously, 

H.R.H.  The  PRESIDENT  said  be  had 
only  to  thank  the  members  present 
for  having  attended  in  such  laige 
numbers,  and  also  to  express  his 
cordial  thanks  for  the  kind  way  in 
which  they  had  received  him  that 
day,  as  well  as  his  regret  that  his 
duties  as  President  would  cease  when 
the  Show  was  over. 

The  proceedings  then  terminated. 
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YOEK   MEETING. 

JUNE  16  TO  22,  1900. 


PRESIDENT ! 
E.B.E.  THE  PBINCE  OF  WALES,  KG. 


OFFICIALS: 

Eonorarj  BirMtor. 

Pbrct  Cbutgbley,  Sanninghill  Lodge,  Asoot. 

Steward!  of  Live  Stoek. 
8.  P.  FosTBR,  Eillhow,  Carlisle. 
J.  P.  TiBBBT,  Berry  Field,  Aylesborj,  Bucks. 
Fkedebick  Rbtnabd,  SuDderlandwick,  Driffield,  Yorks. 
J.  C.  Williams,  Caerbays  Castle,  St.  Austell,  Cornwall. 

Stewards  of  Implementi. 
G.  H.  Sakdat,  Highfield,  Uxbridge. 

HowABD  P.  Btlaiid,  Moxhull  Park,  Erdiugton,  near  Birmingham. 
J.  Mabshall  Duodalb,  Llwyn,  Llanfyllln,  via  Oswestry. 

Steward  of  Dairying. 
S.  ViNOBNT  V.  Whbblbb,  Newnham  Court,  Tenbury.  Worcestershire. 

Steward  of  Forage. 
B.  W.  Staktfobth,  Kirk  Hammerton  Hall,  Tork. 

Stowardi  of  Finanee. 
W.  Fbankish,  Limber,  near  BrockJesby,  Lincolnshire. 
F.  S.  W.  CoBNWALLJSik  M.P.,  Linton  Park,  Maidstone,  Kent. 

Seeretarj. 
Sir  Ebkbst  Clabkb,  13  Hanover  Square,  London,  W. 

Assistant  Director.  S«pt.  of  the  Showyard. 

J.  E.  COMPTON-BBAOBBBIDGB.  I  BOBEBT  S.  BUBOBSfl. 

JUDGES  OP  IMPLEMENTS. 

General  Purpose  Horse-Power  CnltiTatort.— Class  I. 
Self-MoYing  Steam  Diggers.— 4)lass  n. 
Waltbb  Butleb,  2  Whitehall  Court,  London,  S.W. 
Professor  W.  E.  Dalbt,  Technical  College,  Finsbury,  London,  EC. 
C.  W.  LiBTEB  Kate,  Estate  Office,  Osberton,  Worksop. 

XUking  Xaehines.— Class  nL 
Batntun  Hippislet,  Ston  Easton  Park,  Bath. 
Fbanois  E.  Walkeb,  Escrick,  Tork. 

Sheep-Shearing  Xaehines.— Classes  IT.  and  Y. 
James  P.  Case.  Benham,  Wigbton,  RS.O. 
C.  W.  LiSTEB  Kate,  Estate  Office,  Oeberton,  Worksop. 

Xiseollaaeous  Implements  entered  for  Silver  Xedals. 
Batntuk  Hippislet,  Ston  Easton  Park,  Bath. 
Thomas  Stibton,  Bawdsey  Estate  Office,  Woodbridge,  Suffolk. 
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JUDGES  OP  STOCK,  &c. 

{As  finally  aorrected,) 


E0BSS8. 

Hunters.— ^^^Mf  1,  3,  5-8. 

John  B.  Cookson,  Askham  Bryan, 

York. 
John  Watson,  Bective,  Ireland. 

Huntert  andHaoki.— ^?Za«SM2,4, 9-13. 

Col.  Anthony  Mabshall,  Anstead, 
Chathill,  Northumberland. 

£.  P.  Rawnslet,  Girsby  Manor, 
Lincoln. 

Cleveland  Bajg,-— Clones  14-21. 

Thomas  Pbtgh,  Bams  Farm,  Skel- 

ton-in-Cleveland,  Yorks. 
Geobgb  C.  Whitwell,  Eaglescliffe, 

R.S.O.,  CO.  Durham. 

Coaeli  'E0TB9S,— Classes  22-29. 

Habtab  Fozton,  Escrick,  York. 
William     Habbison,    Easingwold, 
Yorkfl. 

Saekneyi.— ^^ZoMM  30-43. 

Sir  GiLBEBT  Gbebnall,  Bart., 
Walton  Hall,  Warrington. 

John  Wbeghitt,  Easthorpe,  Market 
Weigh  ton,  Yorks. 

Ponies,  Hameis  Horses  and  Ponies. 
Classes  44-47  4'  68-60. 

8ir  H.  F.  DE  Tbaffobd,  Bait., 
Hill  Crest,  Market  Harborongh. 

John  M.  Mabtin,  5  Drummond 
Place,  Edinburgh. 

Shetland  Ponies,  Monntain  and  Moor- 
land Ponies.— C/oMM  48-51. 

John    M.    Mabtin,   6    Drummond 

Place,  Edinburgh. 
J.  J.  R  Mbiklbjohn, Novar, Evanton, 

Bo88-8hire. 

Polo  Ponies.— t^ZoM^s  52-^7. 

Waltbb    S.     Buckmasthb,    Croft 

House,  Stansted,  Essex. 
Rev.  T.  F.  Dale.  East  India  United 

Service  Club,  St.  James's  Sq.,  S.W, 

Shires,  and  Branght  Horses  in  Har- 
ness.—oZo^jw  61-67  ^  80-86. 

H.  R.  Habt,  Cannock,  Staflfordshire. 
Captain     Hbaton,    Worsley,    near 
Manchester. 


Oljdesdales.— 6%i#Mt  68-73. 

Abbam  Kebb,  Old  Giaitney.  Carlisle. 
Jambs    McAlistbb,    Meikle     Kil- 
mory,  Rothesay,  N.B. 

BvBoHkM,— Classes  74-79. 
Edwabd  H.  Pbeston.  Wood  Farm, 

Worlingwortb,  Wickham  Market. 
Samuel  Toller,  Woodbridge. 

OATTLK. 

Shorthorns.— 63atSM  86-98. 
Geoboe     Ashbubneb,    Low    Hall, 

Kirkby-in-Fumess,  Lanes. 
John  C.  Toppin,    Mosgi&ve    Hall, 

Skelton,  Penrith. 

Eerefords.— ^SossM  93«99. 
John   Hill,  Marsh   Brook   Honsev 

Church  Stretton,  Balop. 
F.  W.  Shukeb,  Scoxrier,  ComwaU. 

Derons.- ^^offttr  100-106. 
Hebbbbt  Fabthing,  Eolway  House, 

Taunton. 
C.     Mbnhintck,     Lower     Amble, 

Wadebridge. 

BuMSOL—Classes  106-110. 
John     Noakes,     Fomaoe     Farm, 

Lamberhurst. 
Hbnbt  Rigden,  Wall  Estate,  Ash- 
ford,  Kent. 

Longhoms.— ^TZmsm  111  Jf  112. 
A.  S.  Bbbby,  Pheasey  Farm,  Great 

Barr,  Birmingham. 
John  T.  Oxlet,  Stowe,  Buckingham. 

WMk.—Classes  113-117. 
O.  H.  FouLKJQS,  Bodwyn,  Llaogefni, 

Anglesey. 
William  Jones,  Llyngvryn,  Chwilog, 
R.S.O.,  Carnarvon. 

Bed  ^oMtL— Classes  118-122. 
A.  D.  Bbucb,  Elvetham  Estate  OfBce^ 

Winchfield,  Hants. 
J.  Stubley  Nunn,  Little  Welnetham 

Hall,  Bury  St.  Edmonds. 

Aberdeen  AmgnM,— Classes  123-127. 
Bobbbt    Bbucb,    Leinster    Honae, 

Dublin. 
Gbobge    J.    Walker,    Fortletben, 

Aberdeen. 
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Classei  128-182  4*  139-142. 
Bahubl  Clabe,  Netherthird,  Castle 

Douglas,  N.B. 
BOBKBT  Shknhan,  Ballg,  Kirkcnd. 

bright,  N.B. 

Bigllvid.—Ckuses  133-138. 
J.  R.  Camfbbll,  Shinness-by-Laiig, 

SatherlancL  N.B. 
Duncan  McDiabmid,  Camosericht, 

Bannoch,  N.B. 

J%t99ja,^Clasie$  143-147. 
Hbbbbbt    Padwiok,     The    Manor 

Hoose,  West  Thorney,  Emswortb. 
Hugh  C.  Smith,  Mount  Glare,  Roe- 

hampton,  Surrey. 

fatwenuMj9,-'Clai$ei  148«152. 
6.  TiTUB    Babham,  Sudbury   Park 

Farm,  Harrow. 
H.  J.  Qibbs,  Milford,  Salisbury. 

Kerry  and  Dexter. 

Clastes  153-166. 

H.    D.    D.    Bbttxbidqb,   Drayton 

House,  Littlebuiy,  Essex. 
A.  D.  Bbuob,  Elyetham  Estate  Office, 
Winchfield,  Hants. 

Dairy  CowB.—CUut  167. 
J.  Stublbt  l^UNN,  Little  Welnetham 

Hall,  Bury  St.  Edmunds. 
John  T.  Ozlby,  Stowe,  Buckingham. 

msp. 

leloMters.— ^^oMM  168-162. 
T.    H.    Hutchinson,    The   Manor 

House,  Oatterick,  Yorks. 
Bbnjamin     Paintbb,    Covr   Close 

Farm,  Burley-on-the-Hill,  Oakham. 

CoUwoldL'^^oMM  163-167. 
J.  J.  Godwin,  Troy,  Somerton,  Ban. 

bury,  Oxon. 
T.  R.  Hulbbbt,  Powyke,  Worcester. 

UneolBi. 

Cloiiet  168-173. 

ROBBBT  FiBHBB,  Leconfield,  Beverley 

Yorks. 
WiLUAH    Hbssbltinb,    Beaumont 
Cote,  Barton-on-Humber 

Oxford  Downs.— (?Z<wM#  174-178. 
Jambs    P.    Casb,    Binham   Abbey, 

Wighton,  RS.O. 
A.   F.   Milton   Dbucb,  16   Queen 

Street,  Oxford. 


Ihropshirss  (Bams). 
^^osiM  179-182. 
Joseph  Bbach,  The  Hattons,  Wol- 
verhampton. 

A.  S.  Bbbbt,  Pheasey  Farm,  Great 
Barr,  Birmingham. 

Ihropshires  (Ewes). 

CZMfMl83#184. 

Thomas  A.  Buttab,  Corston,  Coupar 

Angus,  N.B. 
William  Thomas,  The  Beam  House, 
Montford  Bridge,  Salop. 

Bonthdowns.— ^^Mftff  185-189. 
Edwabd  Hobgbn,  Shripney,  Bognor, 

Sussex. 
D.  F.  Smith,  Steward's  Office.  Easton 

Park,  Wickham  Market,  Suffolk. 

Hampshire  Downs.— C^Zomm  190-194. 

William  M.  Habbis,  Long  Sutton, 
Winohfield,  Hants. 

W.  T.  TwiDBLL,  Mays  Farm,  Crow- 
marsh,  WaUingford,  Berks. 

Bnlblki.— t^MM  195-199. 
Chablbs  H.  Cobdt,  WaltoD,  Ipswich. 
J.  W.  Eaglb,  The  Hall,  Walton-on- 
Naze,  Essex. 

Border  Leloesters.— t^ZosMi  200-204. 

John  Davison,  Ulgham  Park,  Mor- 
peth. 

JosBFH  Lbb,  Markle,  Prestonkirk, 
East  Lothian. 

Wensley dales.— t^ZostM  205-209. 

B.  J.  Hodgson,  Hallwith,  Spenni- 
thome,  Leybnm,  Yorks. 

Thomas  Jackson,  Netherbeck,  Cam« 
forth. 

Kentish  or  Bomney  XarslL 

CUuset  210  4'  21L 
John   S.   S.   Godwin,   Haslewood, 

Tonbridge,  Kent. 
Hbnbt   Biodbn,   Lyminge,  Hythe, 

Kent. 

Devon  Long-wools. 

CUmes  212  #  213. 

ROBBBT  Fibhbb,  Leconfield,  Beveiley 

Yorks. 
William   Hesseltinb,     Beaumont 
Cote,  Barton-on-Humber. 

Somerset  and  Dorset  Honed. 

CloiUi  214  4*  215. 
Hbbbbbt  Fabthino,  Holway  House, 

Taunton. 
G.    H.  PiTFiBLD,    Eype,   Bridport, 

Dorset. 
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List  of  Judges  at  the  York  MeetiTig,  1900, 


ClM7iott.^aaiM«  216-818. 

NOBMAN  Bhd,  Newkelflo,  Steatb- 
oarron,  Ron-shire. 

H.  Thompson,  Clengh  Brae,  Otter- 
bum. 

Blaek-fiMed  Xouataia. 

Cla9$e$  219-221. 

James    Gbbsnsbields,  Westtown, 

Ck>albam,  N.B. 
Jambs  Moffat,  Gateside,  Sanqnbar, 
S.S, 

Eerdwieki  and  Welib, 

CUuiei  222-225. 

William     Oookbain,     Far     Row, 

Threlkeld,  Cumberland. 
Thomas  Mobbis,  Pentreff,  Llanymy- 
nech,  Oflwestiy. 

POUITET, 

Clatiei  248-845. 

W.  Fobbbster  Addib,  Estate  Office, 
PowiB  Castle,  Welshpool. 

D.  Braoo,  Aikton,  Wigton,  Cumber- 
land. 

Sdwabd  Bbown,  The  Chestnuts, 
Theale,  Berks. 

Abthub  C.  Majob,  Park  Farm, 
Langley,  Bucks. 

J.  P.  Mass,  Basford,  Nottingham. 

PXODVOX. 

Butter.— t^ZMMt  846-849. 
Miss  F.  CowABD,  Colt  Park,  Ulver. 

ston.  Lanes. 
Miss  E.  A«  ROBEBTS,  Lleweni  Hall, 

Denbigh. 

Ch99Bt.—Claitei  850-861. 
John  Benson,  Dale  Road,  Buzton, 

Derbyshire. 
H.   Hewitt,   106  Victoria   Street, 

Westminster,  S.W. 

Older  and  Twny.-'Ckutes  862-865. 
C.    W.    Radgliffe  Cooke,  M.P., 

Hellens,  Herefordshire. 
Chablbs  Rootes,  Hereford. 

Hives  and  E-on^j.—Clauet  866-889. 
R   A.  H.    Gbimshaw,  Hall   Lane, 

Chapeltown  Road,  Leeds. 
Thomas    D.    Schofibld,   Oakfield, 

Alderley  Idge. 


HOB8S4a[osnia  ooxpRmon. 

John  Malcolm,  F.R.C.V.S.,Hollida7 
Street  Wharf,  Birmingham. 

Professor  Pbnbbbtht,  F.RC.V.8., 
Royal  Veterinary  College,  Camden 
Town,  N.W. 


yXTIBIVABT  nriFBCTOBI. 

Professor  Sir  Geobgb  Bbown,  C.B., 
Bryn  Hy&yd,  Harrow. 

John  Bell,  M.R.C.V.S.,  Carlisle. 

W.  J.  T.  BowEB,  M.B.C.V.8.,  Bast 

Rndham,  Svrafltham. 

William  Fawdinoton,  M.RC.V.S., 
St.  John's  Street,  York. 

RoBEBT     J.     Htckbs,     F.R.C.VA, 

Market  Weighton. 

Professor  Jambs  McQubbn, 
F.R.C.V.8.,  Royal  Veterinaiy  Col- 
lege,  Camden  Town,  N.W. 

John  Maloolm,  F.R.C.V.a,  HoUiday 
Street  Wharf,  Birmingham. 

Habbt  Moobe,  M.R.C.V.S..  Woricsop, 

Notts. 

John  M.  Pabkeb,  M.R.C.V.8.,  40 
Cannon  Street,  Birmingham. 

Professor  Penbebtht,  F3.C.V.8., 
Royal  Veterinary  CoU^e,  Camden 
Town,  N.W. 

Clement  Stephenson,  FJLC.V.S., 
Sandyford  Villa,  Newcastle-en- 
Tjne, 

Inspector  iu  charge  of  Veterinary 
Offiee  in  Bhowyard. 

Professor  Fbedebick  Hobdat, 
F.R.O.V.8.,  Royal  Veterinaiy  Col- 
lege,  Camden  Town,  N.W. 


OFFICIAL  EEPOETER. 
W.  Fbeam,  B.Sc,  LL.D„  18  Qanover  Square,  Londofi^  W. 
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AWAKDS   OP   PRIZES   AT   YORK. 


ABBREVIATIONS. 

Im  Firtt  Priie.     n.,  Seeoiid  Prise.     IIL,  Third  Prise.    IT.,  Fourth  Prise. 
3L  v.,  Beeerre  Vvmber.    E.  0.,  Highly  Commended.    Com.,  Commended. 


V.B.^The  responsibilitj  for  the  eeenraey  of  tho  deeeription  or  pedigree, 
and  for  the  eligibility  to  eompete  of  the  enimali  entered  in  the  following 
elaeeeay  rests  solely  with  the  Bzhibitera. 

Unless  otberwiee  stftted,  each  Prise  Animal  in  the  Olassei  for  Horses,  Cattle, 
and  Sheep  was  V  bred  by  Exhibitor." 


HOBSES. 
Thoroughbred  Stallions. 

Winners  of  the  Three  QueerCe  Fremiuma  of  £160  each,  awarded  hy  the 
Royal  Commiseian  on  Horee  Breeding  at  the  Spring  Show,  held 
at  The  Royal  Agricultural  Hall,  London,  March  1 3-16, 1900, 
for  Thoroughbred  JStaUiona  serving  Mares  during  the  Season 
O/1900  in  District  E— Yorkshire,  and  the  Gold  Medals,  or  iBlO 
each,  awarded  hy  the  York  Local  Committee, 

A.  Hbnrt  Strickland  Constable,  Wassand,  Hull,  for  Cyclops,  brown, 
foaled  1890 ;  $,  tiontbampton,  d.  Brunette  hy  Angelas,  g,  d,  Brunetta 
hy  Oodrington, 

B.  Albbrt  OcTAVius  Haslewood,  Fairfield  Stnd,  Buxton,  Derbyshire,' for 

Impreyn,  chestnut,  foaled  1890 ;  $.  Archiduc,  d.  Iris  hy  Mortimer,  g,  d 
Isollne  hy  Ethelbert ;  bred  by  the  late  C.  J.  Lefevre. 

C.  Gilbert  Lbigh  Abbot,  The  Priory,  Abbots  Leigb,  Somersetshire,  for 
Toboggan,  chestnut,  foaled  1892;  «.  Marioni,  d,  Tom  Tom  hy  Kettle- 
drum, g,  d.  Disguise  hy  Thormanby. 

Hunters. 

o^(^     Class  l.—Eunter  Mares  (toith  Foals  at  /oot),  15  stone  cmd 
lo!^  upwards.    [2  entries.] 

2  I.  (£30.)^Thomas  Swales,  High  Street,  Tarm-on-Tees,  for  Lady  Grey, 

grey,  foaled  1889  [foal  hy  Crooked  Pin],  bred  by  John  Thompson,  Stalnton, 

Cleveland,  Yorks ;  #.  Banelagh  II. 
1  II.  (£10.)— John  Babkrb,  The  Grange,  Bishop's  Stortford,  Herts,  for 

Stella  2083,  chestnut,  foaled   1893  [foal  hy  Swallowfield],  bred  by  F. 

Shelly,  Ballywater,  Callan,  Kilkenny ;  #.  Herbertstown  hy  The  Lawyer. 

Class  2.— Hunter  Mares  {with  Foals  at  /oot)y  12  to  16  stone. 
[12  entries,  2  absent.] 

13  I.  (£90.)— F.  B.  Wilkinson,  Gayendish  Lodge,  Edwinstowe,  Newark 
for  Lady  OrosTenor  779,  bay,  foaled  1889  [foal  hy  Glory  Smitten] ;  bred 
b^  R.  T.  Greaves,  Kast  Carlton,  Uppin^hamt  Rutland ;  #.  Westminster. 
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cxiv  Awcurd  ofLiv^Stoek  Prizes  at  York. 

CTTnlMi  otharwiM  itatad,  aMh  prise  aidmal  named  below  wmt  "teed  bj  exhibitor."] 
8  n.  (^10.)— R.  Oavb-Bbownb-Gavb,  Barton  Court,  Colwall,  Malvein,  for 

TIm  Oeitha  1646,  grey,  aged  [foal  by  L'Abb6  Morin],  breeder  auknovn. 
6  ni.  (£5.)— Jambs  S.  Dabbell,  West  Ayton,  Torks,  for  Diana  996, 

chestnat,  foaled  1886  [filly  foal  hy  Boseas],  breeder  unknown. 

8  B.  v.— LOBD  MiDDLBTON,  Birdsall  House,  Tork,  for  JCignoiL 

Clasi   8. — Rtmter  Mares  or  OMvngs^  15  sUms  amd  upwarde, 
foaled  in  1894  or  1895.^     [21  entries,  11  absent.] 

16  I.  (£80.)— A.  J.  Bbown,  Marx  Grange.  Doncaster,  for  Wexford,  brown 
gelding,  foaled  1895,  bred  by  L.  S.  Carty,  Holymonnt,  Castlebridge,  co. 
Wexford ;  §,  Torpedo. 

28  II.  (£20.)— G.  D.  Fabbb,  M.P.,  62  Sloane  Street,  London,  8.W.,  for  Bay 
Prlnee,  bay,  foaled  1894,  bred  by  late  Casey  Connolly,  Drogheda,  co.  Lonth ; 
«.  Brown  Prince,  d,  hy  Revolver. 

82  IIL  (£10.)— Wm.  Jobdison,  Carlton  House,  Thirsk,  for  Xowbray  Hants- 
man,  brown  gelding,  foaled  1896,  bred  by  E.  Jillings,  Wyken  Hall,  Bard- 
well,  Suffolk  ;  i.  Blcotto,  y,  d.  Potatoes  1665. 

29  IV.  (£5.)— John  Foxton,  Rlccal  House,  Kirbymoorside,  for  VoMoatM, 
bay  gelding,  foaled  1895 ;  #.  Warpath,  d.  Candidate  by  Monarch. 

20  B.  V.  ft  Com.— Chables  £.  Clabk,  North  Ferriby,  East  Yorks,  for  Baby. 

Class  4. — Hunter  Mares  or  Geldings,  12  to  15  stone^/ocUed  in 
1894  or  1895.^     [32  entries,  9  absent] 

61  I.    (£80.)— J.    H.    Stokes,    Nether    House,    Great    Bowden,    Market 

Harborough,  for  Xing  Bronie,  chestnut  gelding,  foaled  1896,  bred  by  W. 

Crasen,  KlUala,  co.  Mayo ;  #.  North  Mayo,  d.  by  Lothario. 
67  II.  (£80.)— F.  B.  Wilkinson,  Cavendish  Lodge,  Edwinstowe,  Newark, 

for  Cavendish,  brown  gelding,  foaled  1894,  breeder  unknown. 
60  in.  (£10.)— J.  H.  Stokes,  Great  Bowden,  for  Briton,  bay  gelding, 

foaled  1894,  bred  by  Mr.  Bradshaw,  Egleton,  Oakham ;  s.  Belville. 
64  IV.   (£5.)— T.  &  H.  Wabd,  Pinohinthorpe,  Gt.  Ayton,  Yorks,  for  The 

Knight,  bay  gelding,  foaled  1895,  bred  by  E.  Jillings,  Wyken  HaU,  Bard- 

well,  Suffolk ;  t.  Ricotto,  d.  Potatoes  1565. 

53  B.  V.  k  H.  C— Edward  Hotlb,  Moorlands,  Bacup,  Lanes,  for  Conntsu. 
67  Com.— BiCHABDBON  &  Bigkaby. 

Class  5.— Hunter  Geldings,  foaled  in  1896.^  [22  entries,  3  abeent.] 

77  I  (£86.)— Edwabd  Hodgson,  The  Hollows,  Bridlington,  Yorks.,  for 

Volnnteer,  brown  gelding,  bred  by  W.  A.  Ritson,  jun.,  Lanchester,  Durham ; 

#.  Millfield,  d.  by  Haphazard. 
76  n.  (£16.)— Edwabd  Hodgson,  Bridlington,  for  Shannon  View,  chestnut. 

bred  by  Michael  O'Brien,  Shannon  View  House,  limeriok ;  #.  Sir  Hugh, 

d,  by  Rhidorrook. 
76  ni.  (£10.)— W.  Habdwick,  Keld  Knowle,  Wrelton,  Pickering,  for  Tork- 

shireman,  bay ;  g.  Touchwood,  d.  by  King  Otto. 
80  IV.  (£6.)— Joseph  Hugill,  Sockbum,  Darlington,  for  Sockbnm,  chestnut, 

bred  by  Col.  Godman,  Gt.  Smeaton,  Northallerton;  #.  Boykin,  d.  by 

Argyle. 

86  B.  V.  St  H.  C— RiCHABDSON  &  Riokabt,  Westfield,  Acomb,  Yorks. 
H.  C— E.  k  A.  Baztbb,  for  No.  68,  Aristotle;  J.  Bbnson  &,  Son,  for  No. 
69,  TitiSimmon ;  A.  J.  Bbown,  for  No.  70 ;  W.  B.  Bbown,  for  No.  71,  Sly 
Fox ;  Tom  Dawson,  for  No.  72,  Ooldilnch ;  Sib  H.  F.  db  Tbafford,  Bt., 
for  No.  78,  Ooinea ;  E.  Hodgson,  for  No.  78,  Waterproof;  T.  D.  John,  for 

■  PrUee  given  by  tite  York  Local  Committee 
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[UnleBS  othATwlae  stated,  Moh  prise  animal  named  below  was  **  bred  by  exhibitor.**] 
No.  81,  Doneraile,  and  No.  82,  Huntiman ;  G.  Mabton,  for  No.  83,  7irf t 
Flight ;  LoBD  Middlbton,  for  No.  84 ;  Richabdson  &  Riokabt,  for  Nos. 
85  and  86 ;  C.  SCHWABB,  for  No.  87,  Litoomb ;  T.  &  H.  WARD,  for  No.  89, 
Lord  Clare. 

Class  S,^ffurUer  MareSj  foaled  in  1896.^    [10  eniaies,  1  absent.] 

98  I.  (£25.) — ^J.  H.  Stokbs,  Nether  House,  Great  Bowden,  Market  Harborongh, 
for  brown  mare,  bred  hj  A.  B.  Long,  Hurts  Hall,  Sazmundbam,  Suffolk  ; 
9.  Hanover  Jack. 

97  II.  (£15.) — J.  H.  Stokes,  Great  Bowden,  for  Miit  H^ap,  chestnut,  bred 
by  T.  Horsford,  Warxnington,  Oundle ;  «.  Xing  of  Trumps. 

96  III.  (£10.)— .Richabdson  &  Rickaby,  Westfield,  Aoomb,  Yorks,  for  Lady 
Roberts,  bay,  breeder  unknown. 

04  IV.  (£5.)— J.  S.  Ptke-Nott,  Porlock,  Somerset,  for  Moorhen  (late  Moor- 
bird)  2000,  brown,  bred  by  J.  Weir,  Cross  Hill,  Blanchland,  Northum- 
berland ;  «.  The  Moor. 

91  B.  If .  ft  H.  C— Edwabd  Hotle.  Moorlands,  Bacup,  for  Lady  Gordon. 

Class  7. --Hunter  Geldings,  foaled  in  1897.*  [17  entries,  3  absent.] 

103  I.  (£15.)~A.  J.  Bbowk,  Marr  Grange,  Doncaster,  f or  Biohard  L,  chestnut, 
bred  by  T.  Keating,  Ballynard,  Fethard,  co.  Tipperary ;  s.  Dick  Turpln, 
d,  Peggy  by  Suspect. 

113  IL  (£10.)— J.  S.  Ptkb-Nott,  Porlock,  Somerset,  for  ITnioii  Jaok,  chest- 
nut, bred  by  Lord,  Kensington,  St.  Brides,  Little  Haven,  Wales ;  #.  Glory 
Smitten,  d,  by  Free  Trade. 

115  III.  (£6.)— T.  &  H.  Wabd,  Pinchinthorpe,  Great  Ayto^,  Yorks,  for  BUtek- 
thome,  black,  bred  by  Mr.  Fox,  Dundalk,  Ireland ;  «.  Slayegullion. 

105  B.  IT.  ft  H.  C— J.  8.  Dabbbll,  West  Ayton,  Yorks,  for  SUverdale. 

114  H.  C— Bbbnabd  Wall,  for  Masterman. 

Class  S.— Hunter  FUlieSy  foaled  in  1897.    [7  entries,  1  absent] 

121  I.  (£15,  ft  B.  If.  for  Champion.*)— Lobd  Middlbton,  Birdsall  House, 

York,  for  Hollyhoek  1906 ;  «.  Gordon,  d.  Hollow  Back  1048  by  Spectre 

Lord. 
123  II.  (£10.)— Fbanois  Samublson,  Breckenbrough  Hall,  Thirsk,  for  Mnl- 

lingar  Junior,  chestnut;  s.  Trundle  Hill,  d.  Mullingar  1144. 
120  ni.  (£5.)— F.  WiiiSON  Hobsfall,  Potto   Grange,  Northallerton,  for 
^    (knesn  Mary  2042,  bay,  bred  by  Arthur  Harrowing,  Gair  Yiew  Hall, 

Sieights,  Whitby ;  #.  Khartoum,  d.  Revival  by  Sacrados. 

119  B.  M.— J.  8.  Dabbbll,  West  Ayton,  Yorks. 

Class  d.—Hu/nter  Oddinge^foakd  in  1898.^ 
[8  entries,  2  absent.] 

127  I.  (£15.)— John  Lbtt,  Cleveland  Stud  Farm,  RiUington,  Yorks,  for 
Solat,  chestnut,  bred  by  R.  Duggleby,  Sherbum,  Yorks ;  «.  Dermont,  d.  by 
Conductor. 

126  n.  (£10.)— C.   F.   Hilltabd,  Malton  Road,  York,   for   Huntington, 

chestnut;  «.  Highflyer,  d.  by  Duo  de  Beaufort. 
131  III.  (£5.)— T.  &  H.  Wabd,  Pinchinthorpe,  Great    Ayton,  Yorks,  for 

Blaokbird,  black,  bred  by  Mr.  Fox,  Dundalk,  Ireland ;  «.  Slavegullion. 

128  B.  B.  ft  Com.— LoBp  Middlbton,  Birdsall  House,  York. 

*  Prises  given  by  the  York  Looal  Ooimnltteeh 

*  Champdon  Gold  Medal,  valne  £10  lOx.  given  by  the  Hunters*  Improvement  Society  for  the 
best  Hanter  Filly  exhibited  in  Claasea  8, 10,  and  \2, 
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cxYi  Award  ofLivS'Stoek  Pmes  at  York, 

CUnlaos  otbsrwiM  itetad,  «ob  priu  anlnul  named  below  was  **bE»d  by  aUbitor.*] 

Clais  10,— Hunter  FUlies,  foaUd  in  1898.     [13  entries,  2  absent.] 

188  I.  (i?10,  ft  Cbampion.*)— B.E.  Dixon,  BenniDgholme  Hall,  Skirlaugli,  Hull, 
for  Lady  Meta  1943|  chestnut;  «.  Otterburn,  d.  Ladj  Dora  1075  iy 
Gallant. 

141  n.  (£10.)— C.  Kelwat-B AMBER,  Springfield  Lodge,  Chelmsford,  for 
Homely  Last  1907,  chestnut ;  $,  Homely,  d.  Sweetheart  1641  hy  Napsbnry. 

136  III.  (£5.)— Edwabd  Daloush,  Toft  House,  Dunchurch,  Rugby,  for 
Fleur-de-Lyt,  bay,  bred  by  R.  N.  Byass,  Wyck  Hill,  Stow-on-the-Wold, 
Glos. ;  «.  Herald,  d,  Tormonite  473  ^  The  Lawyer. 

184  B.  H.  ft  H.  0.— G.  A.  Bbown,  Middleton  Wolds,  Beverley,  for  LaTeader. 

142  CoDL— LoBD  Middleton,  for  Busybody. 

Class  II.— Hunter  CoUs  or  Geldings,  foaled  in  1899,« 
[5  entries,  1  absent.] 

147  L  (£15.)~Geoboe  Mabton,  Muscoates,  Kirby  Moorside,  for  Pluger, 
chestnut  colt ;  §.  Spendthrift,  d.  Dauntless  992  by  Conductor. 

146  II.  (£10.)— John  Babkbb,  The  Grange,  Bishop's  Stortford,  Herts,  for 
Karehwind,  chestnut  colt,  bred  by  F.  W.  Barling,  New  House,  Ross, 
Herefordshire ;  8,  Whisperer,  d.  Stella  2083  by  Herbertstown. 

146  B.  If.  ft  H.  C— Edwabd  Hoyle,  Moorlands,  Bacup,  Lanes,  for  BoselMiy. 

Class  12.— Hunter  Fillies,  foaled  in  1899. 
[5  entries,  none  absent.] 

162  I.  (£10.>— LoBD    Middleton,    Birdsall   House,   York,    for    chestnut; 

jt.  Gordon,  d.  Miss  Sykes  by  Morocco. 
161  II.  (£6.)— Jonathan  R.  Hague,  7  Charlton  Street,  Stockton-on-Tees, 

for  Lady  Buby,  chestnut ;  #.  Knight  of  Ruby,  d.  Polly  Blue  by  Blue  Back. 

154  B.  K.— Edwin  Wabdle,  Linton  Spring,  Wetherby,  for  Loma. 

Hacks. 

Class  18. — Hack  Mares  or  Geldings,  for  riding  purposes,  not 
exceeding  15  hands,  foaled  in  1894,  1895,  or  1896,  to  be  ridden 
in  tlie  Ring,  and  to  be  judged  by  the  Hunter  Judges,^  [3  entries, 
1  absent.] 

166  I.  (£16.)— F.  J.  &  H.  Gbainoeb,  Thornholme,  Burton  Agnes,  Driffield,  for 
Chance,  bay  mare,  foaled  in  1896;  8.  Oliver  Twist  or  Riversdale,  d. 
Gazelle  by  King  of  the  Forest. 

157  IL  (£10.)— H.  Thacksbay  Schwabs,  Parvey,  Macclesfield,  for  chestnut 
gelding,  foaled  1896 ;  8.  Red  Eagle,  d.  Mystery. 

Cleveland  Bays. 

Class  li.— Cleveland  Bay  Stallions,  foaled  in  1897.^ 
[4  entries,  1  absent.] 

161 1.  (£16,  ft  Champion')— H.  C.  Stephens,  M.P.,  Cholderton,  Salisbury,  for 
Wellington;  #.  Marston  1080,  d.  Greta  700  by  Tertius  926. 

'  Champion  Gold  Medal,  valne  £10 10«.,  given  by  the  HantenVImprorviBfliit  Sodety  ter  tbt 
best  Hanter  Filly  exhibited  in  Clasaes  8, 10,  and  IS. 

*  Prlsei  glTen  by  the  York  Local  Committeeu 

"  Champion  Prize  of  £10,  given  by  the  Cleveland  Bay  Horse  Society  fpr  tbe  beat  Clord^ad 
Bay  Stallion  exhibited  )o  Clanes  14  and  IQ. 
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tOvUm  othorwlie  rtated,  eiflh  priie  aninuJ  iiftiB«d  below  wu  "bred  by  exhibitor.'*] 
158  II.  (£10.)— F.  P.  Bakeb,  Ingmanthorpe  Grange,  Wetherby,  for  Ingman- 
thorpe  Mikado  1469 ;  t.  Ingmanthorpe  Dnke  1389,  d.  Empress  II.  162  by 
Newton  216. 

1£9  B.  H.  ft  H.  C.^Geobgb  Scoby,  for  Duke  of  Xarlborongk. 

ClASl  IS.^Olevelcmd  Bay  Stalliona,  foaled  in  1898. 
[9  entries,  1  absent.] 

170  L  (£16,  ft  B.  H.  for  Ckampion*).— F.  H.  Stbriokbe,  Westgate  House, 

Pickering,  for  Potto  Baron  1538.  bred  by  A.  Moscrop,  Marske-by-the-Sea ; 

s.  The  Marquis  1407,  d.  Flash  969  by  Reform  663. 
162  II.  (£10.)— Beckett   Bros.,    Deighton,    Escrick,   York,   for   Smylett 

Albert,  1559,  bred  by  H.  P.  Pease,  M.P.,  Undercliffe,  Great  Ayton,  Yorks ; 

s.  King  Albert  1075,  d.  ArUfice  by  Luck's  All  187. 
166  III.  (£6.)— John  Lbtt,  Cleveland  Stud  Farm,  Rillingtoo,  Yorks,  for 

lyddite,  bred  by  Rt.  Hon.  J.  Lowther,  M.P.,  Wilton  Castle,  Bedcar; 

#.  Hyllus  969,  d.  Fortuna  66. 

165  B.  B.  ft  H.  C— F.  Wilson  Hobsfall,  Northallerton,  for  Potto  Lord. 

Class  16.— Cleveland  Bay  Mares  {toith  FocUs  at/oot). 
[6  entries,  1  absent.] 

174  I.  (£16,  ft  B.  H.  for  Champion.')— John  Lett,  Cleveland  Stud  Farm, 
Rillington,  Yorks,  for  Madam  II.  977,  foaled  1894,  [foal  by  Lucky  Hero 
1492],  bred  by  H.  C.  Stephens,  M.P..  Cholderton,  balisbury ;  t.  Luck's 
All  189.  d.  Madam  70  by  Fidias  Dius  107. 

176  n.  (£10.)— H.  C.  Stephens,  M.P.,  Cholderton,  Salisbury,  for  Miss 
Weloome  1076,  foaled  1896  [foal  by  Lorenzo  1402] ;  «.  Marston  1080,  d. 
Festivity. 

173  ni.  (£6.)— F.  Wilson  Hobsfall,  Potto  Grange,  Northallerton,  for 
Coatham  Queen  1028,  foaled  1895  [foal  by  King  Albert  1075]»  bred  by 
Rt.  Hon.  J.  Lowther,  M.P.,  Wilton  Castle,  Redcar;  «.  Hyllus  969,  d. 
Fortunate,  by  Fidius  Dius  107. 

175  B.  H.  ft  H.  C— GsoBGE  Sgobt,  for  lady  t7gthorpe. 

Class  17.— Clevelamd  Bay  Geldings,  foaled  in  1897.'    [2  entries.] 

178  I.  (£16.) — Bert  Kitchino,  Hungat«,  Pickering,  for  Cawthome,  bred  by 
Mr.  Smith,  Carr  House,  Stokes]  ey,  forks ;  t.  Shy  lock. 

177  n.  (£10.)— Thomas  Cubby,  Morton  Carr,  Nunthorpe,  Yorks,  for  Morton 
Prinee  1474 ;  s.  Pitch  and  Toss,  1204,  d.  Ariadne  925  by  Hyllus  969. 

Class  18.— Cleveland  Bay  Geldings,  foaled  in  1898.'    [1  entry.] 

179  I.  (£16.)— Bebt  Kitchino,  Hungate,  Pickering,  for  levity,  bred  by 
Mr.  Hebron,  Hornby,  Yorks ;  «.  King  of  the  Dales. 

Class  Id.— Cleveland  Bay  Fillies,  foaled  in  1897  or  1898.' 
[8  entries,  none  absent.] 
184  I.  (£16,  ft  Champion.*)— H.  C.  Stephens,  M.P.,  Cholderton,  Salisbury, 
for  Cholderton  Barling  1106,  foaled  1898 ;  «.  Luck's  All  189,  d,  Depper  42, 
by  Bamaby  21. 
183    II.    (£10.) — Geobgb    Scobt,    Beadlam    Grange,  Nawton,    Yorks,   for 
Beadlam  (^irl,  foaled  1898,  bred  by  John  Robinson,  Prioiy  Farm,  Grosmont, 
Whitby ;  t.  Prince  George,  367,  d.  Girl  of  the  Period  by  Sportsman  299. 

*  Obampion  Prise  of  £10,  given  by  the  Oleyeland  Bay  Hone  Society  for  the  best  CleTelaod 
Bay  Stallion  exhibited  in  Claases  14  and  16. 

*  ObamplOQ  PriM  of  £10  given  by  the  ClereUind  Bay  Hone  Society  for  the  best  Clerelaod 
Bay  Man  or  FlUy  exhibited  in  Classes  16, 19,  and  U. 

*  Fi^/n  gtreo  by  the  York  Local  Committee, 


Digiti 


zed  by  Google 


exviii  Awa/rd  ofTAm-Stock  Pruses  at  York. 

[T7nteM  othorwlM  stated,  eaoh  prlie  Bninial  named  below  wae  "  bnd  by  exfaibltQc."] 
186  in.  (£5.)— H.  C.  Stephkks,  M.P.,  Cholderton,  for  Xmpnti  1043,  foaled 
1897 ;  «.  Luck's  AU  189,  d.  Depper  42  by  Bamaby  21. 

185  B.  H.  ft  H.  C— H.  G.  Stephens,  M.P.,  for  Diamond. 
182  Com.— G.  T.  Pbtoh,  for  Lady  Flaih. 

CIem  iO.^Cleveland  Bay  CoUs  or  Geldings,  foakd  in  1899.* 
[8  entries,  2  absent.] 

189  I.  (£16.>— F.  Wilson  Hobstall,  Potto  Grange,  Northallerton,  for  Pott* 
Duke,  colt,  bred  by  John  Stango,  Lythe,  Whitby ;  «.  Pitch  and  Tom  1204, 
d.  by  Prinoe  George  236. 

195  n.  (£10.)— F.  H.  Stebicksb,  Westgate  Hoiue,  Pickering,  for  SaUM 
1553,  colt,  bred  by  John  Welford,  Ix>fta8  Grange,  Yorks ;  # .  Pitch  and 
Tom  1204,  d.  Miss  HilUogdon  728  by  Lord  Hillingdon  986. 

190  in.  (£6.)— John  Lett,  Cleveland  Stud  Farm,  Billington,  Yorks,  for 
Lord  Sedcar,  colt,  bred  by  Bt.  Hon.  J.  Lowther,  M.P.,  WUton  Castle, 
Bedoar ;  «.  The  Marquis  1407,  d.  The  Prade  749  by  Beform  653. 

194  B.  H.  ft  H.  C.^H.  C.  Stephens,  M.P.,  for  Cholderton  Tertini. 

Class  2l.--CUvel(md  Bay  FHKea,  footed  in  1899.* 
[4  entries,  none  absent.] 

199  I.  (£16.)— H.  C.  Stephens,  M.P.,  Cholderton,  Salisbury,  for  ClioldntaE 
Xazjorie  1109 ;  «.  Lorenso  1402,  d.  Madam  70  by  Fidios  Dins  107. 

196  II.  (£10.)— The  BzoBS.  OF  the  late  H.  E.  M.  Davies,  Cavenham 
Park,  Soham,  Suffolk,  for  BroomgroYO  Dolly  1101,  bred  by  H.  Sllis, 
Howard  Lodge,  Filsham  Boad,St.  Leonard's -on-Sea;  «.  BroomgroTe  Pride 
1364,  d,  Broomgrove  Aggie  1024  by  Leveret  1351. 

198  B.  H.  ft  H.  C.—H.  C.  Stephens,  M.P.,  Cholderton,  for  Cholderton  Daisy. 

Coach   Horses. 

Class  22,— Coaching  StaUio7}s,  foaled  in  1897.^ 
[9  entries,  none  absent.] 

208  I.  (£15,  ft  Champion.*)— John  White,  The  Grange,  Appleton  Roebnck, 
Bolton  Percy,  Yorks,  for  Master  John  2229,  bay ;  s.  Onyx  2107,  d, 
Digamma  405  by  Captain  Sykes  1002. 

200  II.  (£10.)— Gbobgb  Bubton.  Thorpe  Willonghby,  Selby,  Yorks,  for 
Count  Bisby  2256,  bay,  bred  by  John  Parker,  Cottingwith,  York ;  #.  Lord 
Bisby  1402,  d.  Bose  142  by  Palestine  613. 

203  III.  (£5.)— Edwabd  Goodbick,  Stillingfleet,  York,  for  Stillingfleot 
2235,  bay ;  t.  Prinoe  Victor  376,  d,  by  Cawston  79. 

202  B.  N.  ft  H.  C— G.  F.  Cumberland,  Selby,  for  Count  Willooghhy. 

201  Com. — Geobge  Bubton,  for  Yorkshire  Gentleman. 

Class  2i,— Coaching  Stallions,  foaled  in  1898,     [7  entries,  1  absent] 

210  I.  (£15  ft  B.  H.  for  Champion ')— Edwabd  Connell,  Heslington,  York, 
for  Albert,  bay,  bred  by  George  Elders,  Toft  House  Farm,  Aislaby, 
Whitby;  «.  King  Albert  1075,  d.  Lady  Aislaby  97 L  by  Pitch  and  Toss 
1204. 

211  II.  (£10.)— John  Lett,  Cleveland  Stud  Farm,  Billiogton,  Yorks,  for 
Speciality,  bay;  t.  Merry  Heart  1299,  d,  Beatrice  932  If  Billizigton 
Venture  1114. 

^  Prises  Riven  by  the  York  Local  Committee. 

■  Champion  Prize  of  £10  giren  by  the  Yorkahirt  Oosch  Horse  Society  for  the  best  Cteeh 
Hone  Stallion  exhibited  in  Classes  2S  and  SS. 
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Coach  Horses.  cxix 

[tTnlen  othorwlM  itated,  eaoh  prise  tnliiMa  luunad  twlow  wm  '■bnd  by  exhlbttor.*! 
215  in.  (jS5.)— F.  H.  Stbbickbb,  Westgate  House,  Pickering,  for  Oleatworih 
2286,  bay,  bred  by  Wm.  Cooper,  Ottermgton,  Northallerton;  «.  King 
Albert,  d.  Princess  Beatrice  by  Luck's  All  1114. 

209  S.  H.  ft  H.  C— Bbokbtt  Bbob.,  Deighton,  Escrick,  York,  for  Battenbnrg. 

CUUM  2A.'—Coach%7ig  Mares  {vnth  Foals  at/oot). 
[5  entriesy  none  absent.] 

219  I.  (£15,  ft  Champion.!)— John  Soaifb,  Scrayingbam,  Stamford  Bridge, 
Torks,  for  Queen  Anne  837,  bay,  foaled  1896  [foal  by  Mischief  2173] ; 
«.  Prince  Victor  376,  d,  Scrayingham  Lilly  510  by  Yorkshire  Champion. 

220  n.  (£10.)-~Geoboe  Scobt,  Beadlam  Grange,  Kawton,  Yorks,  for 
Prineen  Oeorgie  802,  foaled  1894  [filly  foal  by  King  George  1398],  bred 
by  W.  H.  &  Pyman,  Moss  Brow,  Whitby ;  «.  Prince  Geoige  867,  d,  by 
Newton. 

217  S.  H.  ft  H.  C— J.  W.  Lbtt,  Welbnm,  York,  for  Lady  Hanun. 

Clasf  ii.—Coaehing  Geldings,  foaled  in  1897 .' 
[14  entries,  1  absent.] 

225  I.  (£16.)— Wm.  Bbckbtt,  Manor  House,  Copmanthorpe,  York,  for 
Couxtter,  bay ;  s.  Baronet,  d.  Merit  by  Premier. 

227  IL  (£10.)— Edwabd  Coknbll,  Heslington,  York,  for  Primrose  General, 

bay. 
232  IIL  (£5.)— SiLVBSTEB  Lbaf,  Glade  Farm,  Escrick,  York,  for  UegaMe, 

bay,  bred  by  Mr.  Glew,  Harlthorpe,  Selby;  «.  6tour-on-Avon,  d.  by 

Wonderful  Lad. 

226  B.  H.  ft  H.  C— Edwabd  Connell,  Heslington,  for  Primrose  Duke. 
Com.— W.  Beokbtt,  for  No.  224,  Baron;  E.  Connbll,  for  No.  228, 

Primrose  Justiee ;  S.  Foztok,  for  No.  229,  Speculation. 

Class  iR.— Coaching  Geldings,  foaled  in  1898.* 
[5  entries,  1  absent.] 

236  L  (i(16.)~EDWABD  OONNELL,  Heslington,  York,  for  Primrose  Hero,  bay, 
bred  by  George  Mead,  Whitby ;  «.  Bamaby,  d.  by  County  King. 

238  II.  (£10.)— Stbickland  Foxton,  Escrick,  York,  for  Lord  Boberts,  bay, 
bred  by  J.  Palframan,  Haddlesey,  Selby ;  «.  Connaaght. 

235  B.  V.  ft  H.  C— F.  H.  Cabb,  Catton  Grange,  York,  for  Lord  Boberts. 

Class  Vt.— Coaching  Fillies,  foaled  in  1897  or  1898.* 
[8  entries,  none  absent.] 

247  I.  (£15,  ft  B.  H.  for  Champion.^— John  White,  The  Grange,  Appleton 

Boebuck,  Bolton  Percy,  Yorks,  for  Topsy  843,  bay,  foaled  1897;  s.  Lord 

Risby  1402,  d»  Ainsty  Qaeen  367  by  Favourite  681. 
241  II.  (£10.)— E.  Sc  R.  Button,  Woodhouse  Grange,  Poppleton,  Yorks,  for 

Forget-me-not  861,  bay,  foaled  1898 ;  «.  Lord  Risby  1402,  d.  Georglana  I. 

424  by  Prince  George  367. 
243  m.  (£5.)— Silvbsteb  Leap,  Glade  Farm,  Escrick,  York,  for  Florixel 

877,  bay,  foaled  1898 ;  «.  Beacon  Prince  2227,  d.  Frolicsome  423  by  Fidius 

Dius  1592. 

245  B.  V.  ft  E.  C—JOHN  Lett,  Rillington,  Yorks,  for  Delight. 

*  Champion  Prize  of  £10  given  by  the  Yorkshire  Oo«oh  Horse  Society  for  the  best  Coach 
Horse  Mare  or  FlUy  exhibited  in  Classes  24,  S7,  and  20. 

*  PziMiglTmbjth*  York  Local  OommlttM. 
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cxx  Award  of  Live-Stock  Prizes  at  York, 

[UnlMt  otharwiM  stated,  mek  prise  anlnuJ  auntd  below  wm  *toed^  ezlilbitoc**] 

Olaw  iS.—CoaehiTig  CoUa  or  Geldings,  foaled  in  1899.^ 
[10  entries,  1  absent.] 

253  I.  (/16.)— SlLVESTEB  Lbaf,  Glade  Farm,  Escrick,  York,  for  Boyal  Bmmi, 

bay  colt;  «.  Beacon  Prince  2227,  d.  Frolicsome  423  by  Fidias  Dins  1592. 
252  II.  (/10.>-ThomA8  Knagos,  Tofts  Farm,  Marske-by-the-Sea,  Yorks,  for 

Up-to-date,  bay  colt ;  «.  Prince  George  367,  d.  by  Favourite,  581. 
256  III.  (£S.)— Chables  J.  Rook,  Habton,  Malton.  Yorks,  for  Xookbanigk 

Admiral,  bay  colt ;  «.  Noble  Prince  2211,  d.  Lady  Stansfield  by  Lord 

Stansfield. 

248  B.  H.  ft  H.  C— Bbokbtt  Bbos  ,  Deighton,  Escrick,  York,  for  ICigestie. 
251  Com.— Bebt  Kitchinq,  for  Lyddlta. 

CIem  Hd.— Coaching  Fillies,  foaled  in  1899.» 
[5  entries,  1  absent.] 

261  I.  (/15.)— J.  W.  Lett,  Mount  Pleasant,  Welbum,  York,  for  Lively,  bay  ; 
#.  Lucky  Hero  149i,  d.  Cherry  Favourite  792  by  First  Favourite  2038. 

262  II.  (^10.)— Andbbw  Moscbop,  Sparrow  Park  Farm,  Marske-by-the-Sea, 
Yorks,  for  Karske  Bonny  1138,  bay ;  «.  Hyllus  969,  d,  Dashaway  612  by 
Fidius  Diu3  107. 

259  B.  H.  St  "EL,  C— BOBEBT  BBtJNTON,  High  Farm,  Marton,  Yorks. 

Hackneys. 

Clau  20.—Eackney  StaUions,  foaled  in  1897,  15  hands  and 
upwards,     [20  entries,  2  absent.] 

281  I.  (aClB,  *  B.  N.  for  Champion.*)— Gkobgb  Wilson,  Cedar  House  Farm, 
Garton.  Driffield,  for  Bodaior  6877,  chestnut,  bred  by  Exhibitor  and 
E.  T.  Barber,  Haverfield,  Patrington,  Hull ;  s,  Rosador  4964,  d,  Garton 
Primrose  7906  by  Garton  Denmark  3618. 

282  II.  (£10.)— Fbbdbbick  Wbench,  Killacoona,  Ballybrack,  co.  Dublin,  for 
Bilver  Squire  6901,  chestnut ;  «.  Clovelly  4690,  d.  Silver  Thieads  7411  by 
Harvester  1799. 

264  III.  (£5.)— Gockatnb  Bbos.,  Hackney  Stud  Farm,  Sheffield  Lane 
Paddocks,  Sheffield,  for  Paddook  Polonius  7208,  chestnut,  bred  by  J.  H. 
Bryars,  Blonk  Street,  Sheffield;  «.  Polonius  4931,  d.  Pasture  Duchess 
6969,  by  Connaught  1453. 

270  B.  N.  ft  H.  C— H.  Liddell-Qbaingbb,  Ayton  Castle,  N.B.,  for  Hugget. 

263  H.  C— J.  N.  Anthont,  for  Sedgeford  Bake. 

Class  dl,—IIack7iei/  Stallions,  foaled  in  1897,  aibove  14  hands  and 
under  15  hands}     [3  entries,  1  absent.] 

284  I.  (£16.)— Craven  FoBT.Steeton.Keighley,  Yorks,  for  Staeton  Performer 
6910,  chestnut ;  «.  Garton  Duke  of  Connaught  3009,  d.  Village  Belle  856S 
by  Sensation  6th  3265. 

Class  Z2.^nackney  Stallions,  foaled  in  1898. 
[17  entries,  4  absent.] 
293  I.  (£15,  ft  Champion.*)— SiB  Walteb   Gilbht,  Bt.,  Elsenham  Hall. 
Essex,   for  Bonny   Danegslt   6990,  chestnut ;    t.  fioyal  Danegelt  6785, 
d.  Lady  Dorothy  185  by  Denmark  177. 

*  Prizes  idven  by  the  York  Local  Oommlttea. 
•xhlblS^rJ'oSsMS'so^f**  **^*°  ^^  ^  Hackney  Horn  Society  for  Um  b«l  HMkncy  SdOUoa 
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Backneys.  ctti 

ttTnlM  otHttWlle  suited,  eaoh  priie  animal  namad  tMlow  wm  **lired  by  axliibltor.'*] 
d02  II.  (£10.)— J.  Ac  H.  P.  WSBSTKB,  Stud  Fann,  Brompton,  R.S.O..  Yorks, 

for  Brompton  Xerrylog^t,  ohwtnnt,  bred  by  J.  M.  Mitchelsen,  The  Hall, 

Pickering ;  s.  Langton  6078,  d.  Backthorpe  Belle  by  Anoonens  8rd  (late 

Ooman)  2093. 
291  III.  (£A.)— 0.  E.  Galbbaith,  Terregles,  Dumfries,  N.B.,  for  Atbara  6964, 

chestnut ;  «.  Garton  Bake  of  Connaught  3009,  d.  Lola  4248,  dy  Cadet 

1251. 

287  B.  H.  k  H.  C— Austin  C.  Carb,  for  Towthorpe  Porformor. 

Com.— G.  M.  Galb,  for  Ko.  292,  Atwiek  Junior;  A.  A.  Halbt,  for  Ko. 
294,  Kerry  Pioneer. 

ClaM  33.— iTaoAney  SiaUians^/oahd  in  1899. 
[6  entries,  3  abecut.] 

803  I.  (£16.)--S.  B.  Oabnlbt,  Korbniy  House  Stad,  Alfoid,  Linos.,  for 
Horbnry  Lightning,  bay;  «.  Polonios  4931,  d.  Vanity  2490  by  Candidate 
920. 

804  n.  (/10.)^W1LLIAM  HirnsT,  Sandal,  Wakefield,  for  Xeres»  chestnut ; 
«.  Garton  Duke  of  Connaught  8009,  d.  Sibyl  7403  by  Bokeby  2249. 

306  B.  H.  k  Oom.-^A.  Simpson,  Allerthorpe>  Pockllngton,  for  AUerthorpo. 

ClftM  Hu—Hacknmf  Mares   (toUA   Foah  at  foot)^    15    hanch  and 
upfjoarda.    [9  entries,  4  absent.] 

815  I.  (/16,  k  Champion.*)— Habbt  Litesbt,  Botherfield,  Sussex,  for 
Orange  Blossom  6957,  chestnut,  foaled  1891  [foaldy  McKinley  6475],  bred 
by  Wm.  Baxter,  Barton  Pidsea,  Hull ;  s.  Connaught  1453,  d.  Orange  Girl 
2nd  8347  by  General  Gordon  2084. 

816  U.  (£10.)---Habbt  Livbset,  Rotheraeld,  for  Bnrprise  3299,  chestnut, 
foaled  1889  [foal  by  McKinley  6475],  bred  by  Walter  Waterhouse,  Star- 
borough  Stud  Farm,  Edenbridge,  Kent ;  «.  Bitualist  1542,  d.  Brunette  49 
by  Lord  Derby  2nd  417. 

813  III.  (£6.)-~J.  T.  IBBLAND,  Molescroft  Grange,  Beverley,  for  Lady 
Connaught  12798,  chestnut,  foaled  1896  [foal  by  Kevival  7236] ;  «.  Garton 
Duke  of  Connaught  3009,  d.  Providence  9443  by  Cotton  Spinner  8620. 

3U  B.  H.— E.  J.  JOHMSTONB,  Kougham  Hall,  Bury  St.  Edmunds,  for  Alort. 

Class  36. — Eackney  Mares  {tnth  Foals  at/oot),  above  14  hands  and 
under  15  hamds,^    [5  entries,  1  absent.] 

818  I.  (£15.)--JoHN  Babkbb,  The  Grange,  Bishop's  Stortford,  Herts,  for 
IsoUno  9008,  chestnut,  foaled  1891  [foal  by  Wyngelt  6618],  bied  by  Joseph 
Morton,  Stow  Bardolph,  Downham,  Norfolk ;  # .  Anconeus  2nd  1975,  d. 
Minnie  2308  by  Cadet  1251. 

821  n.  (£10.)-^WiLLiAMJoHN80K,  Cowthorpe,Wetherby,  Torks,forConoord 
3604,  brown,  foaled  1889  [foal  by  Ganymede  2076],  bred  by  C.  H. 
Hart,  Dunnington  Lodge,  York ;  «.  Prince  Alfred  1325,  d.  Crafty  1063  by 
Denmark  177. 

828  B.  H.  ft  Com.— Bbkj.  Oakbs,  Hildenborough  Stud,  Tonbridge,  for  Colia. 

Clau  36.— iTocAney  Geldings,  fooUd  in  1897.* 
[6  entries,  1  absent.] 

824  L  (£16.>— Sib  Waltbb  Gilbht,  Bt.,  Elsenham  Hall,  Essex,  for  Bright 
Bpark 6669,  bay;  «.  Royal  Dane  5782,  d.  Jessy  168  by  Confidence  158. 

^    *  Champion  Gold  Medal  gtren  by  the  Haokncy  Hoim  Sooiety  for  the  best  Backam  Xare  o^ 
fUlT  exhibited  Id  Olaaua  14, 35,  37,  89,  and  41. 
'  Prlies  eiTen  by  thu  York  LOc«l  Committee, 
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cxxii  Award  oflAve^Siock  Prisses  at  Yorh. 

[TTnleM  oUkerwlM  stated,  Mch  prise  uilnua  naaifld  below  wm  **  bced  1^  oUbitor.*^ 

325  II.  (£10.)— CRRI0TOPHBB  Habbison,  Bamebj  House,  Bossall,  Baiton-fe- 
Willows,  Torks,  for  Donald,  chestnut,  bred  by  Alfred  Eelsey,  Market 
Weighton ;  f .  Prinoe  Henry  8rd  5759,  d,  by  WUdfire  1224. 

326  B.  H.  k  Co]n.->CHBisTOFHBB  Habbison,  for  Bonald. 

Class  ZT.—Eachney  Fillies,  foaled  in  1897.* 

[6  entries,  1  absent.] 

334  I.  (/15,  ft  B.  H.  for  Cliuapioa.*)— HenbyMoobe,  Bum  Butts,  Cranswick, 

Hull,  for  lobelia  12055,  brown ;  s.  Chocolate  Junior  4185,  d,  Wildflower 

883  by  Denmark  177. 
332  II.  (£10.)'Habbt  Livesbt,  Rotherfield,  Sussex,  for  IValeone  12375, 

chestnut,  bred  by  J.  W.  Grossley,  Brian  Royd,  Greetland,  Halifax;  «. 

Connaught  1453,  d.  Althorp  Queen  1421  by  Confidence  163. 
329  B.  N.  ft  H.  C.^Hbbbebt  B.  Gobt,  for  Dmidstone  BnohMs. 
331  Com.— Wm.  p.  Kibby,  for  W.  P.  X's.  BeUe. 

Class  Z8.— Hackney  OMinge,  foaled  in  1898.^ 
[3  entries,  2  abrait.] 
337  I.  (£15.)— Andbbw  Mosobop,  Thorganby  Hall,  York,  for  Bttflis,  chest- 
nut ;  «.  Borneo  3rd  3248,  d.  Queen  by  Royal  Arthur  3913. 

Class  Hi.— Hackney  FiUiee.foaM  in  1898. 
[11  entries,  1  absent.] 
344  I.  (£15.)— Hbnby  LlDDSLii-GBAiKOER,  Ayton  Castle,  K.B.,  for  AytOB 
Sweet  Banfly  12420,  chestnut;  «.  His  Majesty  2513,  d.  Flirt  1110  ^y Con- 
fidence 163. 
342  U.  (£10.)— Sib  Walter  Gilbey,  Bt.,  Elsenham  Hall,  Essex,  for  Boany 
Lady  12481,  chestnut  ;  «.  Boyal  Danegelt  5785,  d.  Lady  Dunham  2894  by 
Cadet  1251. 
346  ni.  (£6.)— LoBD  MiDDLETOX,  Birdsall  House,  Tork.  for  BirdsaU  Baiay 
Belle  12459,  chestnut ;  «.  Bosador  4964,  d.  Daisy  Triffittina  6548  by  Fire- 
away  249. 
341  B.  V.  ft  H.  C— E.  Edm 0ND80N,  Springfield  Hall,  Knowle,  for  KnovleBeBiM. 
Com.— H.  B.  COBY,  for  No.  338,  Bruidstoae  Kathleen ;  H.  Cbsabbb,  for 
No.  340,  White  Bocks;  Less  Knowlbs,  M.P.,  for  No.  343,  Salfbrd 
Xlranda ;  J.  Majob,  for  No.  345,  Autocrat  dueen. 

Class  40.— ^ocXm^  CoUs  w  OMingB,  foaled  in  1899.> 
[2  entries,  1  absent.] 
850  I.  (£10.)— C.  H.  Habt,  A^^letree  Farm,  Tork,  for  I.oiidosbro\  bay  wAi] 
t,  Poloniua  4931,  d.  Crafty  1063  by  Denmark  177. 

Class  il.— Hackney  FHHee^foaied  in  1899. 
[7  entries,  1  absent.] 

352  I.  (£10.)— Austin  C.  Cabb,  Broxton  Lower  Hall,  Chester,  for  Bosalettl^ 
chestnut,  bred  by  David  Beal,  Wharram  Percy,  Whanam,  York;  *. 
Bosador  4964,  d.  Country  Fashion  7783  by  Garton  Duke  of  Connaught 
3009. 

854  II.  (£5.)— Bobbbt  Hussey,  Eastfields,  Lichfield,  for  Puiile,  cheatnot, 
bred  by  G.  M.  Gale,  Atwick,  Yorks ;  «.  Atwick  Surprise  5092,  d.  Lady 
Isabel  1638  by  Danegelt  174. 

353  B.  N.  ft  H.  C— B.  Edmondsov,  for  Knowle  Broosde. 
356  Com.— John  Shaw,  for  Faxfleet  Molly. 

*  Prizes  given  by  the  York  Local  Committee. 

'  Champion  Gold  Medal  given  by  the  Hackney  Horse  Society  for  the  bcit  Eackncy  Mak  or 
Filly  exhibited  in  Classes  84,  85,  37,  89,  and  41. 
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Sackneys  anA  Ponies.  c^ziii 

[tTalMi  othflfwlBe  ttatad,  eaob  prlie  animal  Bamed  below  was  *<bred  by  eXbibltdr.'*] 

Class  42. — Eachney  Mares  or  Geldings^  foaled  in  1894,  1895,  or 
1896,  to  carry  15  atones  and  upioards,^     [10  entries,  1  absent.] 

361  I.  (jC16.)-^Thomab  Hall,  Bast  Farm,  Langton,  Malton,  forLMrdLangton, 
cheetnnt  gelding,  foaled  1896 ;  f.  Garton  Dake  of  Gonnangbt  3009,  d, 
Eennythorpe  Lady  3985  by  Matchless  of  Londesboro'  1517. 

358  II.  (£10.>--£.  &  A.  Baxtbb,  Button  Hackney  Stud,  Brentwood,  for 
Lady  Bell  9155,  bay  mare,  foaled  1894,  bred  by  H.  Hind,  Highfield, 
Wyke,  Bradford ;  «.  Danger  4216,  d,  Nellie  Bly  4477  fty  Bobin  Adair 
1646. 

360  III.  (£5.)— Abthub  Fkwson,  Hedon,  Hull,  for  Lady  Lottie  12824, 
chestnut  mare,  foaled  1896,  bred  by  James  Olose,  Eaat  Field,  Patrington, 
Hull ;  «.  Diviner  3643,  d,  by  Rising  Hope  3244. 

366  B.  N.  *  H.  C.  — H.  Watson,  Newton  Eyme,  Tadcaster,  for  Vewton  Swell. 

Class  43. — Eacknei/  Mares  or  Geldings,  foaled  in  1894,  1895,  or 

1896,  to  carry  12  stones  and  under   15   stones,^    [10  entries, 

3  absent] 
370  I.  (£16.)— A.  L.  GoODSON,  Heathileld,  Enutsford,  for  Coaocit  10785, 

chestnut  mare,  foaled  1896,  bred  by  the  Barl  of  liondesborough,  Londes- 

borongh  Park,  Market  Weighton ;  t,  Polonius  4931,  d.  Vanity  2490  by 

Candidate  920. 
372  n.  (£10.)— Mas.  Frbd.  Holmes,  Staveley  Grange,  Shipley,  Yorks,  for 

Pickwiek,  chestnut  gelding,  foaled  1896,  bred  by  T.  Cooper,  Brookfoot 

Farm,  Birkenshaw,  Leeds ;  «.  Ganymede  2076,  d.  Judy  9023  by  Neptune 

8rd  4425. 
869  III.  (£6.)— Arthur  Fkwson,  Hedon,  Hull,  for  Gallant  6745,  chestnut 

gelding,  foaled  1896,  bred  by  J.  L.  Leake,  Elstemwick,  Hull;  «.  Hedon 

Swell,  4807,  d.  Madeline  8019  by  Danegelt  174. 

873  S.  V.  *  H.  C— Wm.  p.  Kibbt,  Watton,  Beverley,  for  Sammer  Belle. 
876  Com.— H.  T.  Parke,  for  Ohalioe. 

Ponies. 

ClftSS  44. — Pony  Stallions,  not  exceeding  14  fiands. 
[11  entries,  2  absent.] 

382  t.  (£15.)— JoHir  Joirss,  Whitegate  Stud,  Wrexham,  for  Whitegate  Swell 

6988,  bay,  foaled  1894,  bred  by  E.  W.  Wilson.  Harpley  Dams,  Wellington ; 

i.  Cassius  2897,  d.  Sarah  Bernhardt  9603  by  Don  Carlos  183. 
878  n.  (£10.)— T.  T.  Campion,  Carr  House,  East  Heslerton,  York,  for 

Bei^amia  8rd  6648,  chestnut,  foaled  1896 ;  t.  Jesuit  6243,  d.  Betsy  No. 

1208  Inspected  F.8. 
886  m.  (£§.)— John  Makeague,  Golbome  Park,  Newton-le-Willows,  Lanes., 

for  Pomposity  6602,  brown,  foaled  1896 ;  $.  Berkeley  Model  (late  Heaoham 

Model)  3663,  d.  Bravo  No.  1036  Inspected  F.S. 

888  B.  H.  *  E.  C— S.  WooDiwiss,  Graveleys,  Great  Waltham,  for  Hexham. 
381  H.  C. — William  Hollins,  for  Confident  George. 

Class  45. — Pony  Mares  {ivith  Foals  atfoot),  not  exceeding  14  hands. 
[10  entries,  1  absent.] 

890  I.  (£15.)— Alfred  8.  Day,  Berkeley  Stud,  Crewe,  for  Xagio  No.  966  F.S., 
brown,  foaled  1888  [foal  by  Winnal  George  (late  Disappointment)  2440], 
bred  by  Robert  Clarke,  Tacolnestone,  Wymondham ;  g,  Colt  by  Dr.  Syntax 
877,  d,  Topsy  No.  1100  Inspected  F.S.  by  Prickwillow  1100. 

*  Frizes  giren  by  the  York  Local  Committee, 
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cxxiv  Award  ofLive'Stoek  Pria68  iU  York 

[TTnleu  oiherwiM  lUted,  e«oh  priie  animal  named  Mow  wai  **  bred  by  exhibitor."] 

897  n.  (£10.)— EusTAOB  Smith,  Benton  House,  Newcastle-on-Tyne,  for 
Lady  Middleton  No.  1068  F.S.,  cbestnat,  foaled  1889  [foal  bff  Tom-Tit 
2Dd  6040],  bred  by  Frank  Usher,  Market  Weighton;  t.  Matchleaa  of 
Londeeboro'  1617. 

89S  in.  (£6.)— Hbbbbbt  T.  Pabkb,  Withnell  Fold,  Cborley,  Lancsi  for 
fiaady  ^ane  10999,  grey,  foaled  1891  [foal  hy  Model  1064],  bred  by  A.  E. 
Orice,  GantOD,  York ;  «.  Freeman  2072,  d,  hy  Lord  Derby  2nd  417. 

898  R.  V.  *  H.  C— S.  WooDiwiss,  Great  Waltham,  for  Dame  Fortnaa. 
396  H.  C— A.  P.  Robinson,  for  Lady  Poma. 

891  Com.— Wm.  Hollinb,  for  Oladiola. 

ClaM  46. — Pony  Mwr€9  or  GMinga^  above  13  hands  2  inAe»^  and 
not  exceeding  14  hands  2  inches}    [11  entries^  1  absent.] 

408  I.  (£10.)— Frank  RiLET-SinTH,  Saxham  Hall,  Bniy  St.  Edmnnda,  for 
laholmei  Mystery  8996,  chestnut  mare,  foaled  1894 ;  f .  Lord  Hamlet  8760, 
d.  Mishap  7130  by  Lord  Battler  2666. 

899  n.  (£6.)— E.  k  A.  Baxteb,  Hntton  Hackney  Stud,  Brentwood,  for  Kin 
Howard  12134,  bay  mare,  foaled  1893,  bred  by  W.  Rook,  Bielby,  Evering- 
ham,  Yorks ;  «.  Sensation  6th  3266,  d.  Bielby  Princess  6034  ^  Kii^ 
Charley  892. 

409  m.  (£8.)— Eustace  Smith,  Benton  House,  Newcastle-on-Tyne,  for  WUd 
laoy  11673,  brown  mare,  foaled  1896,  bred  by  P.  Sl  T.  Deighton,  North 
Daffield,  Selby;  f.  Wildfire  1224,  d.  Lacy  Bother 'em  3016  by  Danegelfi 
174. 

410  B.  v.  ft  H.  C— jr.  &  H.  P.  Wbbstbb,  Brompton,  B.S.O.,  Yorks,  for  Miss 
Daaegelt. 

401  H.  C— Alfebd  S.  DAT,  for  Kealey  Sagmar. 
407  Com— Wm.  Hollins,  for  Jemima. 

Class  47. — Pony  Mares  or  Geldings^  under  13  hands  2  inches} 
[9  entries,  none  absent.] 

411  X.  (£10.)— G.  E.  Fbanklin,  The  Field,  Derby,  for  Baady  Baa,  roan 
gelding,  foaled  1896. 

418  IL  (£6.)— Wm.  Hollins,  Pleasley  Vale,  Mansfield,  Notts,  for  LLttls 
BriUnaia  No.  1168  F.  S.,  bay  mare,  foaled  1892. 

414  IIL  (£8.)— John  Macbaoub,  Oolbome  Park,  Newton-le-Willows,  Lanes., 
for  Eneore  11789,  brown  maie,  foaled  1897;  f.  Sir  Horace  6402,  d,  Bnnro 
No.  1036  Inspected  F.S. 

412  B.  V.  ft  E.  C— Alex.  Gemmbll,  Chelston,  Ayr,  for  Aynhirs  OtOL 
417  Com.— A.  P.  Robinson,  for  Little  Bobs. 

Shetland  Ponies. 

Class  4A.^Shetlamd  Pony  StaUicms,  not  exceeding  10^  hands, 
foaled  he/ore  or  in  1897.*     [5  entries,  none  absent.] 

419  I.  (£7.)— TAB  Ladies  B.  and  D.  Hope,  Great  Hollenden  Farm.  Under 
Kiver,  Sevenoaks,  for  Oman  38,  brown,  foaled  1886,  bred  by  the  Marqois 
of  Londonderry,  K.G.,  Bressay,  Shetland ;  # .  Prince  of  Thole  36,  d.  Noma 
198  hy  Lord  of  the  Isles  26. 

422  n.  (£8.)— B.  W.  R.  MACKENZIE,  Earlshall,  Leuchars,  Fife,  for  Battier, 
brown,  foaled  1895,  bred  by  Gavin  Hadden,  Dalmainzie,  Mnrtle,  Aber* 
deenshire  ;  s,  Multam  in  Parvo  28,  d.  Mooulight  469  hy  Giant  10. 

420  B.  H.  ft  H.  C— The  Ladies  E.  and  D.  Hope,  Under  Riyer,  for  Valcaa. 

423  Com.— Sam  Woodiwiss,  for  Beabea. 

*  P(i£C8  giren  by  the  York  Local  Committee. 
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Mountain  and  Moorland  Ponies,  and  Polo  Ponies,      czzv 

[UnleM  otharwln  iteted,  eaeh  prlio  aaimftl  iuuB«d  bdow  itm  **  bred  by  erblbitor.*^ 
ClasB  48. — Shetland  Pony  Mares,  not  exceeding  10^  hands,  foaUd 
be/ore  or  in  1897.^     [6  entries,  none  absent.] 
i24  I.  (/7.)— Thb  Ladies  B.  and  D.  Hops,  Great  Hollenden  Fann,  Under 
Biver,  Sevenoaks,  for  Bretta  811,  blaok,  foaled  1888,  bred  by  the  Marquis 
of  Londonderry,  K.G.,  Bressay,  Shetland ;  «.  Odin  82,  d.  Beauty  167  by 
Lord  of  the  IsleH  26. 

425  n.  (£8.)~Thb  Ladibs  E.  and  D.  Hops,  for  Vementry  2nd  1104,  brown, 
foaled  1892,  bred  by  the  Marqois  of  Londonderry,  K.Q.,  Breesay,  Shot- 
land  ;  f.  Lord  of  the  Isles  26,  d,  Vesta  215  by  Prince  of  Thule  36. 

426  B.  H.  k  H.  C— MBS.  Wbntwobth  Ho?b  Johnstonb,  for  Sapphire. 

427  Com.— Mbs.  Wentwobth  Hops  Johnstons,  for  Skylark. 

Mountain  and  Moorland  Ponies. 

(Inclnding  Fell,  Dartmoor,  Ezmoor,  New  Forest  and  Welsh  Breeds.) 

Class  60. — Mountain  or  Moorland  Pony  StaUions,  not  exceeding 
13  hands  2  inches,  foctled  bf/ore  or  in  1897.    [3  entries.] 

431.  I.  (£10.)— H.  Meubio  Lloyd,  Glannyrannell,  Llanwrda,  Cannarthen- 
shire,  for  Starlight  167,  grey,  foaled  1894 ;  ».  Qlassallt,  d.  Moonlight  908. 

430  n.  (/6.)— LOBDS  A.  and  L.  Cecil,  Orchaidmains,  Tonbridge,  for  Lindis. 
fame,  brown,  foaled  1894 ;  «.  Marmion,  d,  Scalpa  by  Hebridean. 

432  B.  H.  ft  E.  C.^Thb  Duchsss  of  Newcastle,  for  Eardwiek  Briton. 

Class  61. — Mountain  or  Moorland  Pony  Mares,  not  exceeding 
13  hande  2  inches,  foaled  before  or  in  1897.    [8  entries,  2  absent.] 

436  I.  (£10.)— John  Jones  &  Son,  Dlnarth  Hall  Pony  Stud,  Colwyn  Bay, 
Denbighshire,  for  Battington  Jessie,  bay,  foaled  1891,  bred  by  E.  Einseyt 
Bnttington  Hall,  Welshpool. 

436  n.  (£5.)— John  Jones  &  Son,  Colwyn  Bay,  for  Welsh  Diamond,  black, 
foaled  1895,  bred  by  E.  Thomas,  Capel  Tydist,  Llandilo. 

438  B.  N.  *  E.  C.—Thb  Duchess  07  Newcastle,  for  Clnmber  Jenny. 

434  Com.— LOBDS  A.  and  L.  Cecil,  for  Craokenthorpe. 

Polo  Ponies. 

Class  02. — Polo  Pony  StaUions,  not  exceeding  14  hands  2  inches.^ 
[5  entries,  none  absent.] 

442  I.  (£20,  ft  Champion.*)— -Sib  Walter  Qilbet,  Bt.,  Elsenham  Hall,  Essex, 
for  Bosewater  37,  bay,  foaled  1883,  bred  by  A.  W.  Elphick,  Preston  Fftrk, 
Brighton ;  «.  Eosiomoian,  d.  Lady  Day  II.  by  Saint  Mango. 

443  II.  (jglO,  k  B.  H.  for  Champion.*)— John  Jones  k,  Son,  Dlnarth  Hall  Pony 
Stnd,  Colwyn  Bay,  Denbighshire,  for  Oownboy  114,  ohestnnt,  foaled  1896, 
bred  by  S.  Hughes  Hewitt,  Sports  Club,  London ;  f .  Honteznma,  d,  Santa 
Zita  by  Galliard. 

441  III.  (£6.)-- John  Babkbr,  The  Grange,  Bishop's  Stortford,  Herts,  for 
Sandiway  121,  bay,  foaled  1895,  bred  by  Sir  H.  F.  de  Traflord,  Bt., 
Trafford  Park,  Manohester;  «.  Bosewater  37,  d,  Caddington  60  by 
Caoamber. 

*  Prizes  glrra  by  the  York  Local  Committee. 

•  Obampion  Gold  Med»l  giyeii  by  tbe  Polo  Pony  Society  for  tbo  beet  Polo  Pony  StaUion  ev 
l){^todU)UlMiee&2an4Q3.  ' 
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cxxvi  Awa/rd  of  lAve^Stock  Prizes  at  York, 

(UnlAas  otbArwlM  itoted,  mek  prlsa  animal  named  below  waa  *  tared  by  axUbikoB.*'! 

ClaiS  S3. — Polo  Pony  Stallions  {Eastern  Ponies),  not  exceeding 
14  hcmds  2  inchss,^     [4  entries,  none  absent.] 

449  I.  (£15.)— Bbv.  D.  B.  Montefiobe,  Morsley,  Winslow,  Bucks,  for 
Xootmb  32,  cheatnnt,  foaled  1896,  imported  from  Calcatta. 

448  U.  (£10.)— G^-  NoBBis  MiDWOOD,  The  Hat,  Tabley,  Enutsford,  for  Iks 
Bey  108,  bay,  foaled  1886,  bred  in  Arabia,  Tahowi  breed. 

Class  54. — Polo  Pony  MaireSy  above  13  hands  2  inches  and  nd  ex- 
ceeding 14  hands  2  indues,  with  Foals  at  foot,  or  to  Foal  in  1900-^ 
[7  entries^  1  absent.] 

4M)  I.  (£15.) — John  Babkbr,  The  Grange,  Bishop's  Stortford,  Herts.,  for 

lightning  726,  chestnat,  aged  [in  foal  to  Sandiway  121]. 
468  II.  (£7.)— Sib  H.  F.  db  Tbaffobd,  Bt.,  Hill  Crest,  Market  Harboxough, 

for  Confidential,  bay,  foaled  1893  [foal  by  Ehen]  ;  «.  Rosewater  37,  d.  The 

Secret  287. 
451  III.  (£3.) — John  Babkeb,  Bishop's  Stortford,  for  Serf  Bell  504,  bay, 

foaled  1894  [in  foal  to  Rosewater  37],  bred  by  F.  J.  Grainger,  Tham« 

holme,  Barton  Agnes,  Hall ;  ».  Southampton,  d.  Gazelle  by  King  of  the 

Forest. 
455  B.  H.  ft  H.  C. — Kbtnsham  Stud  Co.,  Keynsham,  Somerset,  for  Ok  l^y. 

Com.— W.  H.  Cooke,  for  No.  452,  Luek;  Sib  H.  F.  db  Tbaffobd,  Bt., 
for  No.  454,  Xan-de-Boss. 

Class  66. — Polo  Pony  Colts,   Geldings,  or  Fillies,  foaled  in  1897, 
not  exceeding  14  hands  1  inch,^    [7  entries,  none  absent.] 

459  I.  (£10.)— G.  NoBBis  MiDWOOD,  The  Hut,  Tabley,  Knatsford,  for  Easel 
709,  chestnut  filly,  bred  by  T.  Hazelhurst,  Flumbley,  Knutsford ;  # .  The 
Bey  108. 

458  II.  (£7.)— Kbtnsham  Stud  Co.,  Eeynsham,  Somerset,  for  Birminghasi 
Boyal  127,  chestnut  colt,  bred  by  Stuart  Forster,  Postlip  Hall,  Winch- 
combe  ;  «.  Mootrub  32,  d.  Sally  668. 

463  in.  (£8.)— John  Wilkinson,  Crofton  Grange,  Wakefield,  for  Hermit, 
dun  colt;  «.  The  Monk  49,  d.  SybU  281. 

460  B.  V.  St  H.  C— T.  Pebcival,  Ash  Grove,  Knottingley,  for  little  Vuii. 

Class  56.— Polo  Pony  CoUs,  Geldings,  or  Fillies,  foaled  in  1898,  noi 
eoDceeding  14  hands}    [8  entries,  2  absent.] 

464  I.  (£10.)^ John  Babkbb,  The  Grange,  Bishop's  Stortford,  Herts,  for  Lady 
Polo,  chestnut  filly,  bred  by  G.  Baynes,  Brozted  Hall,  Dunmow,  Essex ;  #. 
Lord  Polo  135,  d,  Kate  by  Kahelat. 

468  II.  (£7.)-- Sib  H.  F.  db  Tbaffobd,  Bt.,  Hill  Crest,  Market  Harborough, 
for  Bosemary,  chestnut  filly  ;  «.  Ilosewatet  87,  d.  Flirt  84. 

469  III.  (£3.)— Kbtnsham  Stud  Co.,  Keynsham,  Somerset,  for  Xaidttoae 
Boyal  136,  chestnut  colt,  bred  by  Stuart  Forster,  Postlip  Hall,  Winch- 
oombe ;  «.  Mootrub  32,  d.  Sally  668. 

466  B.  H.  St  Com.— Sib  H.  F.  de  Tbaffobd,  Bt.,  for  Bobby. 

Class  57.— Po^o  Pony  CoUs,  Geldings,  or  Fillies,  foaled  in  1899.' 
[10  entries,  3  absent.] 

474  I.  (£10.)— John  Babkbb,  The  Grabge,  Bishop's  Stortford,  Herts.,  for 
Summer  Lightning,  bay  filly ; «.  Sandiway  121,  d.  Lightning  726. 

*  Frlzea  offered  by  the  Tork  trOG«l  Committee. 
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lUoleae  otherwUe  stated,  e&alh  prise  animal  named  below  was  **  bred  by  exhibitor.'*] 

472  II.  (£7.>— John  Babkeb,  Bishop's  Stortford,  for  Baby  Oirl,  bay  fillj ; 
«.  Sandiway  121,  d.  Portia  660  bjf  8peoial  Pleader. 

475  IIL  (£3.>--jAMBS  8.  Dabbbll,  West  Ayton,  York,  for  brown  colt ;  «. 
Esoamillo,  d»  Tornado. 

473  £.  V.  ft  H.  C— John  Babkeb,  for  Jeanattt. 
479  Com.— G.  NoBBis  Midwood,  for  Honp-U. 

Harness  Horses  and  Ponies. 

Clasf  68. — Harness  Mares  or  Geldings^  of  any  age^  above  15 
hands.^    [7  entrieg,  4  absent.] 

486  I.  (/16.)— Tom  Mitchell,  The  Park,  Eooleahill,  Bradford,  for  Bam  Weller, 
chestnat  geldingi  foaled  1894 ;  «.  Ganymede  2076,  d.  Misohievous  by  Prince 
George. 

487  II.  (j610.)— Mabk  Peabson,  Yorkshire  Stables,  Harrogate,  for  Lord 
Lofty,  bay  gelding,  foaled  1884,  bred  by  Tom  Mitchell,  The  Park,  Bcclea- 
hill,  Bradford ;  «.  Ganymede  2076,  d.  Bowling  Belle  6427  hy  Star  of  the 
West  3rd  3981. 

485  B.  H.— E.  C.  MSTBBY-THOMPSOir,  for  Lord  Boberti. 

Olaw  69.— iTomeM  Mares  or  Geldings  of  any  age,  above  14 
and  not  exceeding  15  hands}     [14  entries,  6  absent.] 

492  I.  (£16.>— E.  S.  GODBBLL,  Stroud,  Glo8.,for  Eeathfleld  Squire  (late  Fortin- 
bras)  5207,  chestnat  gelding,  foaled  1893,  bred  by  the  late  Earl  of 
Londesborongh,  Londesborongb  Park,  Market  Weighton ;  «.  Wildfire  1224, 
d,  Ophelia  1801  ly  Denmark  177  or  Danegelt  174. 

496  IL  (£10.)— Hbbbebt  T.  Pabkb,  Withnell  Fold,  Cborley,  Lanes.,  for 
Lady  Love  (late  Sadie)  9497,  bay  mare,  foaled  1890,  bred  by  Wm.  Wing, 
l(ewton,  Wisbech ;  «.  Neatmore  1864,  d.  Lady  Newton  2949  5y  Lord  Bar- 
dolph  412. 

493  in.  (£6.)— Mbs.  Fbbo  Holmes,  Staveley  Grange,  Shipley,  Yorks,  for 
Jenny  Lind  11028,  bay  mare,  foaled  1894,  bred  by  0.  Hatchinson,  Sancton 
Grange,  Brongh ;  «.  His  Majesty  2513,  d.  Lady  Foston  2186  Ity  Foston 
Fireaway288. 

491  B.  H.  ft  E.  C— Ghables  Fowlbb,  Lincoln,  for  Lord  Lincoln. 

600  H.  C— <}B0B6E  TYSON,  for  Love  Better. 

502  Com.— G.  0.  Waud,  for  Femieharit  Frivolona. 

Class  60. — Harness  Tony  Mares  or  Geldings^  of  any  age,  not  exceeding 
14  hands}     [10  entries,  3  absent.] 

605  I.  (/15.)--Willlam  Fosteb,  Mel-Valley,  Moseley,  Worcs.,  for  Xel- 
Valley  Princesi  12928,  black  mare,  foaled  1895,  bred  by  Walter  Dodd, 
Gayton,  King's  Lynn ;  «.  Becruit  1884,  d.  Black  Bess  6408  hy  Recmit 
1884. 

506  n.  (£10.)— Gbobgb  E.  Fbanklin,  The  Field,  Derby,  for  Lord  Oobang, 
bay  gelding,  foaled  1892,  bred  by  Charles  Manning,  Northampton;  «. 
Fashion,  d,  Welsh  Pony. 

604  lU.  (£5.)— Alfbed  S.  Day,  Berkeley  Stud,  Crewe,  for  Bnnshine  11507, 
chestnut  mare,  foaled  1894,  bred  by  E.  M.  Connop,  BoUesby,  Great  Yar- 
mouth ;  «.  Caasina  2397,  d.  Rosa  Bonheur  3236  hy  Confidence  168. 

510  B.  H.  k  H.  C— A.  P.  Robinson,  Wakefield,  for  Lady  Golightly. 

507  H.  C— IZAAO  Gabnett,  for  KcOinty. 
611  Com.— J.  A.  Stavelbt,  for  Lovely  Lottie. 


*  Prizes  given  by  the  York  Local  Committee. 
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[TTxileH  othends*  stated,  eaoh  pilie  anlBua  named  bdow  wai  *<br8d  by  ezUbttor.^ 

Shires. 

OlaM  61.— Shire  SiaOumB,  foaled  in  1897.    [5  entnea,  1  absent.] 

518  L  (£20,  AB.  H.  fbr  ChAmpion.O— BPWABD  Gbbbv,  The  Moors,  Weldipool, 
for  Xoon  lUgeat  17492,  brown,  bred  by  £.  Jones  ^  Sons,  Pool  Quay, 
Welshpool ;  s.  Regent  2Qd  6316,  d.  Bertha  19316  by  Carbon  3588. 

614  n.  (/10.>--ASTHVR  Bahsom,  Hitchin,  Herts.,  for  Hltehia  Bin^laadtr 
17397,  bay,  bred  by  S.  B.  Harooort- Vernon,  Grove,  Betford ;  # .  (^wi<di 
Heirloom  14647,  d.  Orove  Vera  28786  by  Harold  3703. 

617  B.  H.  *  H.  C— -Joseph  Wainwbight,  Baxton,  for  Books  Chiet 

615  H.  0.— 'LOBD  BOTHBOHiLD,  for  Jnbilae  Tlotor. 

CUm  e2,Shire  StaUions,  foaled  in  1898.    [12  entries,  2  absent] 

626  I.  (iflM),  ft  Champion.^— I'OBD  Llano ATTOOK,  The  Hendre,  Monmouth, 
for  Hendre  Hydrometer  18062,  blaok ;  «.  Prinoe  Harold  14228,  d,  Puckrap 
Folly  17237  by  Hydrometer  3744. 

619  n.  (£10.)— Eabl  Eobrton  of  Tattok,  Tatton  Park,  Enntsford,  for 
Tatton  Victorious,  black ;  t.  Bory  Victor  Chief  11105,  d,  Tatton  Black- 
bird 24946  by  The  Moor  10629. 

527  m.  (£b.y-f,  Albebt  Muntz,  M.P.,  Dunsmore,  Rai^by,  for  Dnnssiore 
John  0'  Oannt  17976,  bay,  bred  by  Wm.  Dnnn,  Clifton,  Rugby ; «.  Dunsmore 
Masterman  12874,  d.  Clifton  Fuchsia  19643  by  Dunsmore  Willington  Boy 
13021. 

521  B.  H.  *  H.  C— James  Fobshaw,  Carlton-on-Trent,  for  B3ng  Carlton. 
H.  C— Jambs  Fobshaw,  for  No.  620,  WArej  Albert ;  8ib  J.  Blukdkll 
Maple.  Bt.,  M.P.,  for  No.  526,  Old  Times  6th. 

ClaiB  as.— Shire  StaUume,  foaled  in  1899.    [11  entries,  4  absent.] 

635  I.  (£15.)— 'LOBD  Llano ATTOCK,  The  Hendre,  Monmouth,  for  "^etor  of 
Waresley,  bay.  bred  by  Capt.  W.  H.  O.  Duncombe,  Waresley  Park,  Hunts. ; 
«.  Waresley  Triumph  16453,  d.  Packington  Brave  Girl  13117  ^  Measham 
Chief  6124. 

536  IL  (£10.)— Sib  J.  Blundell  Maple,  Bt.,  M.P.,  Childwiok,  St.  Albans, 
for  Busoot  Squire,  bay,  bred  by  A.  Henderson,  M.P.,  Buscot  Park,  Faring- 
don ;  t.  Markeaton  Royal  Harold  16225,  d.  Madryn  Bonny  Lass  16956  by 
Willington  Sir  John  8609. 

538  XII.  (£6.)— John  Pabnbll,  Bainsbrook,  Ragby,  for  Loekingo  Lord,  brown, 
bred  by  Lord  Wantage,  E.C.B.,  V.C.,  Lockinge,  Wantage ;  f.  Locklnge 
Albert  15695,  d.  Lockinge  Flower  24187  by  Prince  Harold  14228. 

632  B.  H.  k  H.  C.^ViCTOB  C.  W.  Cavendish,  M.P.,  for  Holker  Chief. 

H.  C— H.B.H.  the  Pbince  of  Wales,  K.G.,  for  No.   530,  Holdtest ; 
Geobgb  Obenton,  for  No.  537,  Eden  Duke. 

Class  6i.— Shire  Ma/ree  (toOh  Foale  at  foot).    [7  entries,  2  absent.] 

543  I.  (£20,  ft  B.  H.  for  Champion.*)— Sib  J.  Blundell  Maplb«  Bt.,  M.P., 
Childwick,  St.  Albans,  for  Stanney  Commotion  24812,  bay,  foaled  1896 
[foal  by  Bury  Victor  Chief  11105].  bred  by  Wm.  Parker,  Great  Stanney 
Hall,  Sutton,  Chester ;  f.  Seldom  Seen  15348,  d.  Stanney  Pride  22602  ^ 
Vulcan  4145. 

*  Champion  Gold  Medal  given  by  the  Shire  Horse  Society  for  the  best  Shire  8t«]ltoo 
exhibitcfi  in  Classes  61-63. 

■  Chamg^nOold  Me^al  glvqp  fey  ^he  $lilr^  Horse  gooiet/  for  t^e  best  Shir*  ^i?  or  FlUy  ex. 
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[UnlflM  cth«rwlse  stated,  oaoh  prize  animal  named  below  was  **  bred  by  exhibitor."] 
545  n.  (jnO.)— LoBD  BOTHSCHiLD,  Tring  Pork,  Herts.,  for  Blythwood  Hon 
16184,  brown,  foaled  1892  [foal  by  Hendre  Marksman  16715],  bred  by 
Sir  James  Blyth,  Bt.,  Blythwood,  Stansted ;  «.  Noiman  Conqueror  7940, 
d.  Sparklike  7076  hy  Spark  2497. 
542  m.  (:^5.>— Jambs  Fobshaw,  Carlton-on-Trent,  Newark,  for  Tom's 
Flower  21042,  bay,  foaled  1892  [foal  by  Nallstone  Ccenr-de-Lion  16269], 
bred  by  J.  T.  Gourley,  Torksey,  Lincoln;  #.  Honest  Tom  5123,  d.  Flower 
18216  by  Bold  Lincoln  2nd  2725. 

547  B.  H.  ft  H.  C— H.  H.  Smith-Cabinotok,  Afihby  Folville  Manor,  Melton 

Mowbray,  for  Hendre  Crown  Prinoets. 
544  H.  C— P.  Al>BBBT  MuBTZ,  M.P.,  for  Lady  Franklin. 

Claas  M.Shire  FiUies.foaM  in  1897.    [11  entries,  2  absent.] 

553  I.  (^16,  k  Champion-O^SiB  J.  Blukdell  Maple,  Bt.,  M.P.,  Childwick, 
St.  Albans,  for  Vietor's  Queon  27158,  black,  bred  by  H.R.H.  The  Prince  of 
Wales,  K.G.,  Sandringham ;  «.  Bury  Victor  Chief  11105,  d.  Solace  24787 
by  Lord  Arthur  9834. 

550  n.  (£10.)— James  Fobshaw,  Garlton-on-Trent,  Newark,  for  Whaplode 
Conntess  30436,  bay,  bred  by  Joseph  Ward,  Moulton,  Spalding ;  $,  Horb- 
ling  Hereward  14102,  d,  Whaplode  Flower  30438  hy  Weston  Squire 
8579. 

565  in.  (jS5.)— John  Pabmell,  Rainsbrook,  Rugby,  for  Bokeby  Judith  29856, 
grey,  bred  by  R.  T.  Bowers,  Grendon  House,  Northampton ;  s.  Jeroboam 
15172,  <{.  Flower  28584  ^  Calthorpe  Vulcan  12906. 

557  B.  H.  ft  H.  C— LoBD  Rothschild,  for  Worsley  Prinoesi  6tli.    . 
556  H.  C— John  Pabnell,  for  Tatton  Jnliet. 

558  Com.— H.  H.  Smith-Cabinoton,  for  Boeki  Madam. 

Class  W.Shir^  FiOies,  foaled  in  1898.    [13  entries,  4  absent] 

563  I.  (£15.)— William  Jackson,  The  Hall,  Enottingley,  Yorks.,  for  Holker 
B.  I.  28930,  brown,  bred  by  Victor  C.  W.  Cavendish,  M.P.,  Holker  Hall, 
Carnforth ;  n.  Markeaton  Royal  Harold  15225,  d,  Sazon  Empress  24685  by 
Harold  3703. 

571  n.  (£10.)— R.  A.  Yebbuboh,  M.P.,  Woodfold  Park,  Blackburn,  for  Lily 
of  the  Valley  29239,  brown,  bred  by  W.O.  Goulding,  The  Field,  Whatton- 
in-the-Vale,  Notts. ;  t.  Southgate  Honest  Tom  16984,  d.  Bonny  Lass  21374 
by  Royal  Briton  2nd  13527. 

565  ni.  (£5.)— SiB  J.  Blundsll  Maple,  Bt.,  M.P.,  Childwick,  St.  Albans, 
for  Bazon  Talent  29958,  bay,  bred  by  Sir  Walter  Gilbey,  St.,  Elsenham 
Hall,  Essex;  «.  Marmion  2nd  9885,  d.  Whitstone  Talent  17610  by  First 
Lord  7235. 

566  B.  H.  k  H.  C— P.  Albebt  Muntz,  M.P.,  for  Dnnimore  Jnne  Bote. 

H.  C— Feed  Cbirf,  for  No.  559,  Oirton  Bunlight ;   E.  £.  Habcoubt. 
Vebnon,  for  No.  561,  Grove  Bhea. 

Class  67.—Shire  FiUtes,  foaled  in  1899.    [17  entries,  6  absent.] 

576  I.  (£15.)— Eabl  Eoebton  of  Tatton,  Tatton  Park,  Enutsford,  for 
Lookinge  Athena,  brown,  bred  by  Lord  Wantage,  E.C.B.,  V.O.,  LookiDge, 
Wantage ;  f.  Prince  William  8956,  d.  Dunsmore  Gipsy  21707  by  Dnnsmore 
Masterman  12874. 

575  II.  (£10.) — James  Eadie,  Barrow  Hall,  Derby,  for  Barrow  Prlneeis,  bay ; 
t,  Harold  3703,  d.  Carlton  Lady  17952  by  Biydrometer  3744. 

*  Ohamplon  Gold  Medal  giyeo  l)y  the  Shiro  Horoe  Society  for  the  best  Shire  >[are  or  Filly 
f3iWWt^iBOI|i88»04-«T.  .  *-  ,  / 
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[XTnlMs  oUMTwlie  iteted,  eaoh  prlM  uUnuJ  nunad  below  wm  ''farad  by  exhil^tor.*] 

678  III.  (i£5.)— H.R.H.  Ths  Pbince  of  Wales,  KG^  Saadiingham,  fcr 
ICaidenhair,  bay,  bred  by  Wm.  Sargaant,  Chumet  Grange,  Cheddleton, 
Staflfs;  «.  Harold  3703,  d,  Priocess  Maiy  17331  by  Premier  2646. 

584  B.  H.  *  H.  C— P.  Albbbt  Muvtz,  M.P.,  forBuumore  Luelc 

E.  C.-— John  Pabnbll,  for  No.  585,  Bokeby  Hora ;  Hon.  N.  C.  Both- 
SCHILD,  for  No.  586,  First  Fruit. 
579  Gom.— B.  W.  Hudson,  for  Holker  Crown  of  Bosei. 

Clydesdales. 

CIem  66,— Clydesdale  StaUixma.foaM  in  1897. 
[4  entries,  none  absiEait.] 

592  L  (£15.)— Thomas  Smith,  Blacon  Point,  Chester,  for  Bminflowar  10537, 
brown,  bred  by  Bobert  Frederick,  Drnmflower,  Donragit ;  # .  Maqgregor 
1487,  d.  Young  Sarah  Bernhardt  13075  by  Prinoe  of  Wales  673. 

591  n.  (£10.)— Leonabd  Pilkington,  Cavens,  Dumfries,  for  Xarilial  Viel 
10815,  bay;  #.  Prinoe  Sturdy  10112,  <2.  Queen  of  the  Roses  12302  fty  Prinoe 
of  Albion  6178. 

589  m.  (£5.)— H.M.  the  Queen,  Osborne,  Isle  of  Wight,  for  Baron  Bombie 
10498,  bay,  bred  by  Wm.  Nicholson,  Bombie,  Kirkcudbright ;  #.  Baron's 
Pride  9122,  d.  Kate  of  Bombie  13220  hy  Macgregor  1487. 

Class  66.— Clydesdale  StaUwM,  foaled  in  1898. 
[4  entries,  none  absent.] 

596  I.  (£15.)— Hebbbbt  Wbbstbb,  Morton  House,  Fence  Houses,  co. 
Durham,  for  Baron's  Crown  10679,  bay,  bred  by  Wm.  Hood,  Chapleton, 
Borgue,  Kirkcadbright ;  «.  Baron's  Pride  9122,  d,  Sally  Walker  11815  by 
Prince  Lawrence. 

593  II.  (£10.)— LOBDS  A.  and  L.  Cecil,  Orchaidmains,  Tonbridge,  for  Baron 
Briton  10678,  bay,  bred  by  David  Dunn,  Boxburgh  Midns,  N.B.: 
f.  Baron's  Pride,  9122,  d,  Garthland  Queen  13413  by  Lawrence's  Heir 
693L 

594  III.  (£6.)— Thomas  Smith,  Blacon  Point,  Chester,  for  Pleasant  Fiinee 
10835,  black;  «.  Prinoe  Pleasing  10259,  d.  Belle  of  Fashion  12924  by 
Prince  of  Fashion. 

Class  70.— Clydesdale  StaMions,  foaled  in  1899. 
[5  entries,  1  absent.] 

597  I.  (£15.)— LOBDS  A.  and  L.  Cecil,  Orohardmains,  Tonbridge,  for  Baronial 
Guard,  bay ;  s.  Montraye  Sentinel  10094,  d.  Baroness  Chastlar  13738  hy 
Baron's  Pride  9122. 

600  II.  (£10.)— Thomas  Smith,  Blacon  Point,  Chester,  for  Village  Boss,  bay; 
#.  Prince  Pleasing  10259,  d.  Baroness  13609  by  The  Summit-9442. 

Class  71.— Clydesdale  Mares  (with  Foals  at  foot). 
[3  entries,  none  absent.] 

604  I.  (£15.) — John  T.  Peacock,  Low  Newport  Farm,  Sunderland,  for  dnesn 
of  Gretna  12895,  brown,  foaled  1892  [foal  by  Scottish  Crown  9851], 
bred  by  John  Ellwood,  Stonehouse,  Gretna ;  «.  Belted  Prince  8459,  d. 
Lofty  of  Stonehouse  12458  by  Nelson  1493. 

603  II.  (£10.)— The  Eabl  of  Dbbbt,  K.G.,  Enowsley,  Prescot,  for  Kiss 
Warden  13246,  bay,  foaled  1893  [foal  by  Earl  of  Haulkerton  10189],  bred 
by  Ivie  Warden,  Easter  Cowden,  Dalkeith ;  9.  Gerard  8651,  d.  Ck)wden 
Maggie  12358  by  Jordanshaw  3343. 
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[XJolatt  othtrwin  stated,  each  prize  animal  named  below  was  **  bred  by  exhibitor.**] 

ClAiS  12.-'Clyde9daU  FiUies^/oaled  in  1897.     [6  entries,  4  absent.] 

606  I.  (£16.>^Thomas  Smith,  Blacon  Point,  Chester,  for  Jenay  Beans,  bay ; 
f.  Baron's  Pride  9122,  d.  Jean  Maogregor  13278  by  Maogregor  1487. 

Clais  73.— Clydesdale  Fillies,  foaled  in  1898.    [8  entries,  1  absent.] 

615  L  (£15.)— R.  Sinclair  Scott,  Bumside,  Largs,  N.B.,  for  BcottUh 
Baroneii,  black,  bred  by  James  Phillips,  Carse,  Kirkcadbright ;  t.  Baron's 
Pride  9122,  d,  Jean  2nd  1639  by  Prince  of  Kelvin  666. 

616  II.  (£10.)— Thomas  Smith,  Blacon  Point,  Chester,  for  Cedrio  Prinoeis, 
bay;  f.  Baron's  Pride  9122,  d.  Fickle  Fortune  Princess  2nd  12879  by 
Cedric  1087. 

618  m.  (£5.)— Herbebt  Wbbstbb,  Morton  House,  Fence  Houses,  co. 
Durh&m,  for  Lady  Tlorenoa,  brown,  bred  by  James  Picken,  Torrs  Farm, 
Kirkcadbright ;  «.  Baron's  Pride  9122,  d,  Mabel  of  Torrs  13571  by  Prince 
Bomeo  8144. 

610  B.  H.  k  H.  C— LoBDS  A.  and  L.  Cecil,  Orohardmains,  Tonbridge. 

617  H.  C— Thomas  Smith,  for  VUlage  Baauty. 

612  Oofll.— LONDONDBBBT  STUD  CO. 

Suffolks. 

dass  7i.—Suffolh  SkMums^  foaled  in  1897.    [5  entries,  1  absent. 

622  I.  (£15.)— A.  H.  E.  Wood,  Sudbourn  Hall,  Wickham  Market,  for 
Sudbonm  Browziie  2886,  chestnut ;  bred  by  Sir  Cuthbert  Qnilter,  Bt.,  M.P., 
Bawdsey  Manor,  Woodbridge ;  ».  Prince  Wedge  wood  2364,  d.  Sprite  by 
Checkmate  1566. 

620  II.  (£10.)— Sib  Cuthbbbt  Quiltbb,  Bt.,  M.P.,  Bawdsey  Manor,  Wood- 
bridge,  for  Bawdsey  Willla  2725,  chestnut ;  «.  Prince  Wedgewood  2364 
d.  Bawdsey  DoUy  3611  by  Czar  1754. 

619  III.  (£5.)— C.  H.  Bbbnebs,  Woolverstone  Park,  Ipswich,  for  BnnfllLina 
2734,  chestnut,  bred  by  E.  J.  Johnstone,  Rougham  Hall,  Bury  St. 
Edmunds ;  t.  Eclipse  2627,  d,  Mercy  3963  hy  Wedgewood  1749. 

621  B.  H.— A.  J.  Smith,  Rendlesham,  for  Bendlesham  Cupbearer. 

Class  n.—Svffolk  Stallions,  foaled  in  1898.     [8  entries,  1  absent.] 

629  I.  (£l6,y^JL  H.  B.  WOOD,  Sadboum  Hall,  Wickham  Market,  for 
Sudbourn  King  of  Trumps  2794,  chestnut,  bred  by  the  Trustees  of  the  late 
Duke  of  Hamilton,  Easton  Park,  Wickham  Market ;  «.  Eclipse  2627,  d, 
Sudbourn  Queen  of  Trumps  4330  by  Cupbearer  3rd  566. 

625  IL  (£10.)— Abthub  T.  Pbatt,  Sproughton  Hall,  Ipswich,  for  Fireaway 
2785,  chestnut,  bred  by  Hon.  W.  F.  D.  Smith,  M.P.,  Great  Thurlow, 
Suffolk;  «.  Firefly  2477,  d,  Nancy  3665  by  Denny  1618. 

630  in.  (£5.)— A.  H.  E.  Wood,  Sudbourn  Hall,  for  Sudbourn  Sirdar  2789, 
chestnut,  bred  by  W.  E.  Long.  Hurts  Hall,  Sazmundham;  s.  Eclipse 
2627,  d.  Sudbourn  Sally  4388  by  Verger  1650. 

626  B.  H.  a  H.  C— Edwabd  F.  Quiltbb,  Ipswich,  for  Bentley  Luck. 

627  Com.—  A.  J.  Smith,  for  Lord  Kitchener. 

Class  76.— Suffolk  StaUions  foaled  in  1899.     [6  entries,  2  absent.] 

637  I.  (£15.)— A.  H.  B.  Wood,  Sudbourn  HaU,  Wickham  Market,  for 
Sudbonm  Chief,  2907,  chestnut,  bred  by  C.  H.  Bemers,  Woolverstone  Park, 
Ipswich;  s.  Windsor  Chieftain  2025,  d.  Harstead  Qem  3746  by  Warrior 
1938. 
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czxzii  Award  cf  Livestock  PtUm  at  Torh. 

[XTnlMi  othiTwlM  itatad,  each  priie  mnbaal  namad  Mow  wm  **li9Bd  bj  athfWtor.'n 

635  IL  (:£100^Edwabp  F.  Quiltkb,  Hill  Honse,  BeUtoad,  Ipswich,  for 
Beiitiey  Yietor  2816,  chestnat ;  i.  Prince  Wedgewood  2364,  d.  Vesta  3395 
by  Major  Snap  165. 

633  III.  (£6.)— ROBSBT  Edoab,  Eiught'8  Hill,  Ckxskfield,  Buy  St.  Edmnnds, 
for  Tit  Up  2840,  chestnat;  «.  Frislon  Hero  2624,  d.  Apology  2678  ¥$ 
Titwillow  1696. 

636  X.  K.  ft  H.  C— A.  J.  Smith,  Rendlesham,  for  Beadlesham  AadrM. 

Clau  n.Sufolk  Marea  (with  Foab  at  foot).     [9  entries,  3  absent.] 

646  I.  (£15.)— R.  Holmes  Whitb,  Bonlge  Hall,  Woodbridge,  for  Vsetar  4177, 
chestDnt,  foaled  1890  [foal  by  Golden  Qrain  2479],  bred  by  S.  Toller, 
Letheringham,  Suffolk;  ^  Emperor  1611,  d.  Duchess  928  hy  FHoce 
Imperial  1239. 

646  II.  (£10.)— A.  H.  E.  Wood,  Sadboum  Hall,  Wickham  Market^  for 
Sadbonm  Queen  of  Tmmps  4330,  chestnat,  foaled  1889  [foal  by  Gtolden 
Grain  2479],  bred  by  G.  'Austin,  Brandeston,  Wickham  Market;  i. 
Cupbearer  3rd  666,  d.  Queen  of  Diamonds  1859  by  Vanguard  1327. 

642  III.  (£5.)— Sib  Cutbbbbt  Quiltbb,  Bt.,  M.P.,  Bawdsey  Manor, 
Woodbridge,  for  Oourt  Pride  4108,  chestnut,  foaled  1895  [foal  by  Court 
Renown  2742],  bred  by  H.  Turner,  Mickfield  Hall,  Stowmarket;  c 
Sudbourn  Duke  2080,  d.  Blossom  2440  by  Punch  898. 

640  B.  V.  ft  H.  C— BoBEBT  Edoab,  for  Hurrieane. 

641  Ooiil-'SibCuthbbbt  Quilteb,  BTn  M.P.,  for  Butley  Lass. 

CIem  li.—Suffolk  Filliea,  foaled  in  1897. 
[6  entries,  none  absent.] 

651  I.  (£15.>-A.  H.  E.  WOOD,  Sudbourn  Hall,  Wickham  Mariset*  for 
Sadboom  Queen  of  Diamonds  4348,  chestnut,  bred  by  the  Trustees  of  the 
late  Duke  of  Hamilton,  Easton  Park,  Wickham  Market ;  «.  Bclipee  2687. 
d,  Sadboum  Queen  of  Trumps  4330  by  Cupbearer  3rd  566. 

650  II.  (£10.)-Bdwabd  F.  Quiltbb,  Hill  House,  Belstead,  Ipswich,  for 
Bentley  Baehess  4129,  chestnut,  bred  by  8.  Stanford,  Laxfield,  Fnun- 
lingham  ;  «.  Border  Minstrel  2287,  d,  Laxfield  Diamond  1423  ^  Waatisden 
Duke  534. 

649  III.  (£5.)— Sib  Cuthbebt  Quilteb,  Bt.,  M.P.,  Bawdsey  Manor,  Wood- 
bridge,  for  Maud  4144,  chestnut,  bred  by  Pratt  k,  Sons,  Chillesford,  Suffolk ; 
«.  Eclipse  2627,  d.  Lady  Royal  3725  by  Como  2385. 

647  B.  K.  ft  H.  C— The  Eabl  of  Debet,  E.G.,  for  Glimpse. 

648  Com.— The  Eabl  of  Debby,  E.G.,  for  Lady  Arthur. 

Clau  79 Suffolk  Filliea,  foaled  in  1898.      [11  entries,  1  absent] 

655  I.  (£15.)~SiB  Cuthbebt  Quilteb;  Bt.,  M.P.,  Bawdsey  Manor,  Wood- 
bridge,  for  Bawdsey  China  Doll  4299,  chestnut;  «.  Prince  Wedgewood 
2864,  d,  Bawdsey  Dolly  3611  by  Czar  1764. 

654  II.  (£10.)— W.  R.  Hustleb,  Earls  Hall,  Cookfield,  Bury  St.  Edmunds, 
for  Bosa  4429,  chestnut,  bred  by  John  Sjrmonds,  Thistleton  Hall,  Burgh, 
Woodbridge ;  a.  Eclipse  2627,  d.  Buth  3398  by  Wedgewood  1749. 

657  III.  (£5.)— Edwabd  F.  Quilteb,  Hill  House,  Belstead,  Ipswich,  for 
Bentley  Belle  4320,  chestnut,  bred  by  F.  C.  Le  G.  Starkie,  Mitdiells, 
Saffron  Walden;  a.  Dr.  Jim  2738,  d.  The  Miller's  Daughter  2608  by 
Sultan  1727. 

663  B.  N.  ft  E.  C— A.  H.  E.  Wood,  for  Sadboum  Prineess. 

H.  C— A.  J.  Smith,  for  No.  659,  Bendlesham  Merry;  A.  H,  E.  WQOD,for 
No.  662,  Sadboum  Dream. 
m  Conit— A,  H.  E,  Woop,  for  eud^onrB  BUe^^ll, 
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BraugM  Horses  (in  harness).  o&cxiii 

[XJdImb  otherwige  stated,  each  prise  uiixnal  named  below  wm  "  bred  by  exLibitor.**  j 

Draught  Horses  of  any  Breed  (in  harness)* 

Class  W.—AgricvUural  Gddings^foakd  in  1896.^ 
[7  entries,  2  absent.] 

665  I.  (j£16.)— Pateb  DaviSS,  Midlands  Fann,  Warbartos,  Cheehire,  foi^ 
Midlands  Battler,  bay,  bred  by  H.  A.  Underwood,  Maroott,  Bagby }  «• 
Gatthorpe  Disraeli  13962. 

664  II.  (£10.)— Jambs  Brooks,  Trent  House,  Willington,  Derbyshire,  ioi 

Drayman,  chestnat,  bred  by  Mr.  Hellaby,  Biamcote ;  «.  Swepstone  King 

13677. 
670  m.  (£6.)— B.  BiLCOCC  k  SONS,  Ponlton-le-Fylde,  Lantis.  for  bay,  bfed 

byT.  H.  Miller,  Singleton  Park,  Ponlton-le-Fylde ;  <.  Mofcar  13330,  d, 

Maoon  16172  hy  Mohammed  6173. 
669  IV.    (£3.)— J.    Bbat,    East    Bmnton,    Gosforth,   Northamberland,  for 

Bissio,  brown,  bred  by  Mr.  Atkinson,  Wynard  Park ;  «.  Holyrood. 

666  X.  K.  ft  S.  C— Gborgb  Kbhdbbw,  Elm  House,  Northallerton,  for  Ban. 

Class  81. ^-AgrieuUural  GMings^  foaled  in  1897.^ 
[12  entries,  2  absent.] 

676  I.  (£16.)->TiH0THT  LowB,  The  Oaklands,  Walton,  Burton- on-Trent,  for 
Barrow  Ixoelsior,  chestnut,  bred  by  Hayward  JBdwards,  Pr6  Wood  Farm, 
St.  Albans ;  «.  Harold  Harefoot  13147,  d,  Patty  20583  hf  Extraordinary 
7206. 

672  n.  (£10.>— B.  k  J.  Davisok,  Welham,  Malton,  for  Birdsall  Clansman, 
brown,  bred  by  Lord  Middleton,  Birdsall  House,  York ;  i,  Calamite  16037, 
d.  Cloudy  Mom  19646  by  Coldstream  13961. 

681  m.  (£A.)— Sib  J.  H.  Walkbb,  Bt.,  Home  Farm,  Sand  Hntton,  York,  for 
Bf^fal,  bay ;  «.  Buddington  Lozd  Chancellor  14269. 

680  IV.  (£8.)— JosBPH  Thbakston>  Little  Ouseburn,  York,  for  Fashion,  bay, 
bted  by  L  N.  Woodiwiss,  Duffleld,  Derby ;  «.  British  Flag  3id  12841,  d» 
Brooklands  Lady  16306  by  Carlton  StockweU  9069. 

677  X.  K.  a  H.  C— A.  Manbell,  Crossrigg,  Penrith,  for  Xing  of  Diamonds. 
674  H.  0.— John  Holm,  for  Jolly. 

682  Com.— W.  M.  Wood,  for  The  Best. . 

Class  82,— Agricultural  Pairs}     [4  entries,  1  absent.] 

684  1.  (£16.)— Jambs  Eadib,  Barrow  Hall,  Derby,  for  Bardon  Extraordinary, 
bay,  foaled  1892^  bred  by  W.  T.  E?erard,  Bardon  Hall,  Leicester ;  i.  Extra- 
ordinary 7206,  d,  Bardon  Lady  Jane  13978  by  Premier  2646 ;  and  Barrow 
Farmer  J»Eiy,  foaled  1894,  bred  by  late  G.  H.  Spraggon,  Nafferton,  Stocks- 
field-on-^ne ;  «.  Luck  3837,  d.  Black  Pride  by  Albert  2nd  6466. 

683  II.  (£10.)— Petbb  Davibs,  Midlands  Farm,  Warburton,  Cheshire,  for 
MicUands  Carbon  and  Midlands  Banker,  foaled  1896. 

686  HI.  (£6.)— W.  M.  Wood,  Purston  HaU,  Pontefract,  Yorks,  for  Sailor,  bay, 
foaled  1896,  bred  by  Mr.  Brown,  Pasture  House,  Cumberland ;  ».  Farmer's 
Profit ;  and  Sherrie,  brown,  foaled  1896,  bred  by  Mr.  Nichol,  Abbey  Town, 
Cumberland ;  i.  Forest  Hero. 

Class  83. — Railway  or  Corporation  Horses}    [3  entries,  1  absent.] 

687  I.  (£10.)— J.  W.  POLLITT,  Great  Central  Bailway,  Ashton-under-Lyne,  for 
Bowler,  bay,  foaled  1893. 

688  II.  (£6.)--J.  W.  PoLLiTT,  for  Thumper,  bay,  foaled  1894. 

*  Frixes  giren  by  tike  York  LogaI  Committee. 
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cxxxir  Award  of  Live-stock  Prizes  ai  York. 

[UnlesB  otherwiae  itated,  each  prize  animal  named  below  was  **  bred  by  ezhlbltor.'n 

Clasft  84. — TradernnerCa  llecmf  or  RuUey  Horses.^    [6  entries.] 

692  I.  (£10.)— T.H.SowDBN,  Albany  House,  Clifton,  York,  for  Intake  Fa«him 
20135,  bay,  foaled  1892,  bred  by  W.  Milner,  Insldp,  Preston ;  «.  M dhammed 
6173,  d.  Bet  hy  Adam  65. 

694  II.  (£6.)— T.  H.  Sowden,  for  Orange  Bloiiom  26618,  black,  foaled  im, 

bred  by  the  Exors.  of  the  late  E.  Cbarnock,  Fazakerley,  Liverpool ;  «.  Harold 

3703,  d.  Calceolcaria  7720  by  Bar  None  2388. 
CDo  III.  (£8.)— T.  H.  SowDBN,  for  Silyer   Belle,  bay,  foaled  1896,  bred 

by  Mr.   Tomlinson,   Preston,  Hull;   *.  Silver  King  4034,  d,  by  Clan 

Ranald  6604. 
691  IV.  (£2.)— Frank  ROBSOK,  Tbe  Cedars,  Sunderland,  for  Befomi,  black, 

foaled  1892. 

690  B.  H.  ft  H.  C— John  J.  Hunt,  Ltd.,  Ebor  Brewery,  York,  for  Torn. 

693  H.  C— T.  H.  SowDEN,  for  Xoori  Orange  Peel. 

Class  85. — Tradesmen's  Light  Horses.^      [1  entry.] 

696  I.  (£10.)— George  Holmes,  Acomb,  York,  for  Yorkfhireman,  bay,  foaled 
1897 ;  8,  Yorkist,  d.  Kitty. 

CATTLE. 
Shorthorns. 

Class  W,—Skorth4}m  BuUs,  calved  in  1896  or  1897. 
[17  entries,  2  absent.] 

697  I.  (£15.)— H.B.H.  The  Pbincb  op  Wales,  K.O.,  Saadringham,  for 
Stephanos  71688,  roan,  bom  Jan.  2, 1896,  bred  by  H.M.  the  Qneen,  Windsor ; 
«.  Fairfax  60792,  d.  Seclnsion  bjf  Gael  60856. 

701  II.  (£10.>— John  Handlbt,  Qreen  Head,  Milnthorpe,  for  Lord  Jaaes 
Bonglai  70828,  roan,  bom  Feb.  20, 1896,  bred  by  C.  E.  Law,  Holl  Farm, 
Boharm,  Keith,  N.B.;  «.  Lord  James  67361,  d.  Marigold  2nd  &y  Star  of 
Morning  68189. 

709  III.  (£5.)— The  Duke  of  Northumberland,  K.O.,  Alnwick  Castle, 
Northumberland,  for  Highland  Bliixard  70618,  white,  bora  Nov.  17, 1896 ; 
«.  Highland  Snowstorm  62709,  d,  Daisy's  Delight  by  St.  Patrick  65011. 

707  E.  H.  k  H.  C— J.  MiDQLEY,  Buttercrambe,  Stamford  Bridge,  for  XarreL 

713  H.  C— Jonas  Webb,  for  Carlisle  Wellington. 

Com.*-J.  E.  Casswell,  for  No.  699,  Laughton  Yietor ;  Henbt  Duddiko, 
for  No.  702,  Prompter ;  T.  Thompson,  for  No.  711,  Beyal  Boy. 

Class  SI,— Shorthorn  BvUs^  eahed  in  1898.     [34  entrieB,  9  absent.] 

714  I.  {£15,  k  Champion.')— H.M.  The  Queen,  The  Prince  Consort's  Shaw 
Farm,  Windsor,  for  Boyal  Duke  75509,  roan,  bom  March  17;  t.  Prince 
Victor  73320,  d,  Rosewater  by  Red  Rover  63192. 

716  II.  (£10,  a  B.  N.  for  Champion.')— H.R.H.  The  Prince  op  Wales,  K.O., 

Sandringham,  for  Pride  of  Collynie  76248,  roan,  bom  Feb.  23,  bred  by  W. 

Duthie,   Collynie,   larves,  N.B. ;    «.  Pride  of  Moming  64546,  d.  Lady 

Lancaster  8th  by  Danntlcss. 
716  ni.  (£5.)— H.R,H.  The  Pbincb  op  Wales,  K.G.,  Sandringham,  for 

Crystal  Quality  74S29,  roan,  bom  Jnly  11 ;  *.  CrystalPrince  70221, <j.  Bare 

Quality  by  Sharp-shooter  55034. 

*  Prizes  given  by  the  York  Local  Committee. 

*  Champion  Prize  of  £20,  giren  by  the  Shorthorn  SooUty  of  Qreat  Britain  and  Ireland  far  the 
best  Shorthorn  Boll  exhibited  in  Claaset  80-88, 
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Shortkom  Cattle*  cxxxv 

[TTnlMt  ofehorwiBO  itated,  Moh  prlio  animal  named  bdow  wai  "brad  by  azhibitor.**] 
719  B.  K.  ft  H.  C— Miss  Aijob  de  Bothschild,  for  BathfU  Yonth. 

H.  0.— J.  W.  Barkbs,  for  No.  717,  Danntleis :  Gbobgis  H abbison,  for 

No.  729,  FaTOorltd   of  tenqvhar;   Wm.  Herdbbsok,   for  No.  731, 

Elriiigton  Stomp. 
Com.— W.  H.  Fbank,  for  No.  726,  Welcome  Captain ;  D.  A.  Obbhn,  for 

No.  728,  LaTondor  Yot:  Philo  L.  Mills,  for  No.  787,  St.  Swithin; 

Bobebt  Tatlob,  for  No.  744,  Hia  Grace. 

Clan  dS.—Sharaiam  BidU,  caked  in  1899.      [40  entries,  11  absent.] 

776  I.  (jei6.)— Thb  Dukb  or  Nobthumbeeland,  K.G.,  Alnwick  Castle, 
Northumberland,  for  Boyal  Koroemaxi,  roan,  bom  Jan.  8 ;  s.  Norse  King 
69186,  d.  Cherry  Queen  (vol.  xlv.  p.  635;  by  Bean  Ben  60350. 

770  II.  (£10.)— W.  J.  HOSKBH,  Loggans  Mill,  Hayle,  Cornwall,  for  How 
Toar'i  Gift,  roan,  bom  Jan.  1 ;  s.  Treforrest  63452,  d.  Countess  of  Oxford 
14th  (vol.  xli.  p.  431)  by  Fireball  64025. 

782  ni.  (£5.)— LOBD  Tbbdbgab,  Tred^rar  Park,  Newport,  Mon,,  for  Prince 
Alto,  white,  bom  Feb.  3;  <.  Alto  68147,  ^.  Boee  of  Tredegar  (vol.  zliii. 
p.  731)  by  Comet  4th  62313. 

760  B.  V.  ft  H.  C— Henbt  Duddino.  Biby  Grove,  Ot.  Grimsby,  for  King  Alto. 
K  C— Wm.  Bbll,  for  No.  756,  Baron  Abbotaford ;  Geobob  Habbison, 

for  No.  763,  Gainfozd  First  Fayonrito  and  No.  765,  Gay  Knight ;  J.  W. 

Habbison,  for  No.  766,  Xoming  Crown. 
Com.— T.  Adamson,  for  No.  749,  Dnnottar's  Style ;  T.  Atkinson,  for  No. 

750,  Baron  Bridekirk  96th ;  J.  W.  Babnbb,  for  No.  754,  ComberUnd 

Star. 

Class  SQ.— Shorthorn  Cows  {iairmilk  or  vn-ca^f)^  oalved  in  1894, 
1895,  or  1896.     [16  entries,  2  absent.] 

799  I.  (£16,  ft  Champion.*}— W.  J.  Hobkbn,  Loggans  Mill,  Hayle,  Cornwall, 
for  Conntesa  of  Oxford  14th  (vol.  xU.  p.  431),  red,  bom  Aug.  10, 1894,  in- 
milk,  calved  April  27, 1900 ;  «.  Fireball  64025,  d,  Coantess  of  Oxford  IStfa 
by  Duke  of  Tregnnter  10th  54224. 

801  II.  (£10.)— D.  H.  Mttton,  Garth,  Welshpool,  for  Silene  (vol.  xliii.  p. 
697),  roan,  bom  May  23, 1896,  in- milk,  calved  Jan.  3, 1900;  s.  Fairy  King 
65479.  d.  Sybil  by  Nine  of  Diamonds  61363. 

788  in.  (£5.)— WiLLLiM  Bell,  Batcheugh,  Alnwick,  for  Lady  Clara  Srd, 
roan,  bom  March  16,  1896,  in-milk,  calved  Jan.  16,  1900,  bred  by  W. 
Dathie,  Collynie,  Tarves ;  $.  Abbotsford  66588,  d.  Cinderella  (vol.  xxxix. 
p.  343)  by  Lord  Lavender  64616. 

802  B.  V.  ft  H.  C— LOBD  Folwabth,  for  Lady  Beatrice. 

H.  C. — C.  W.  Bbibblbt,  for  No.  789,  Antnmn  Qneen ;    Victob  C.  W. 

Catbndish,  M.P.,   for  No.    792,    Lady  Albreda;    Miss  Alicb   db 

BoTRBGHiLD,  for  No.  793,  Bructor  Queen;  Geobgb  Habbison,  for  No. 

798,  Welcome. 
Com.— Lbopold  de  Bothschild,  for  No.  795,  Mayflower  Srd;  J.  J. 

Moubbat,  for  No.  800,  Bamo  Honoria  Biby. 

Class  W.^Shorthom  Heifers  (in-milk  or  in<alf)^  cahed  in  1897. 
[11  entries,  3  absent.] 

807  L  (£16,  ft  B.  V.  for  Champion.^)— Joseph  Habbis,  Caltbwaite  Hall, 
Carlisle,  for  Bmpreii  12th  (vol.  xliv.  p.  455),  red,  born  May  19,  in*milk, 
calved  Feb.  8,  1900;  *.  Oxford  Duke  of  Calthwaite  30th  69211,  d. 
Empress  10th  by  Cambrian  Butterfly  58715. 

>  Ohftmpion  PrUe-of  £80,  given  by  the  Shorthorn  Society  of  Great  Britain  and  Ireland  for  the 
best  Shorthorn  Cow  or  Heifer  exhibited  in  Classse  89-0S« 
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eitzvi  Awa/td  of  Live-Stock  Prie68  at  York 

[UnleM  otherwise  steted,  eaoh  prise  ealsud  named  below  wu  "bred  by  ezbfbltat.*] 
808  n.   (£10.)— William   Hbatost,   Thomeyholme,   Lottock,   Bolton,  tot 

Daily  4th  (vol.  zliy.  p.  318),  roan,  bom  Jan«  1,  in-milk,  calved  Oct.  27, 1899, 

bred  by  J.  W.  Barnes,  Aikbank,  Wigton ;  i.  Prince  Victor  69321,  d.  Daisy 

by  Crown  Prince  60564. 
806  in.    (£5.)~Capt.  W.  H.  O.  Duhcombb,  Waiesley  Park,  Sandy,  for 

Warrior  Queen  (vol.  xlv.  p.  480),  roan,  bom  Jane  13,  in-milk,  calved  Oct. 

23, 1899 ;  «.  Liberator  64260,  d,  Amason  b]f  Commander  54116. 

814  B.  K.  ft  H.  C^K  A.  Ysbbubgh,  M.P.,  for  Morning  Belle. 
804  H.  0.— Leopold  db  Rothschild,  for  White  Sooka. 

812  Com.— Lord  Polwabth,  for  Cowalip  Bloeiom. 

Clau  91.— Shorthorn  Heifers,  eahed  in  1898.    [19  entries,  4  absent] 

815  I.  (£15.)— H.  M.  The  Queen,  The  Prince  Consort's  Shaw  Farm,  Windaor» 
for  Bote  of  Sharon  (vol.  xlv.  p.  275),  roan,  bom  April  4 ;  «.  Prince  Victor 
73320,  d,  Bose  of  Scotland  by  Scottish  Archer  59893. 

827  n.  (£10.)— Joseph  Habbis,  Calthwaite  Hall,  Carlisle,  for  Paaiy  SbA, 
roan,  bom  March  2,  bred  by  J.  W.  Barnes,  Aikbank,  Wigton ;  s.  Valasoo 
71756.  d.  Pansy  (vol.  xUv.  p.  306)  by  Pearl  Prince  61427. 

821  in.  (£5.)— Hbnbt  Duddikg,  Ribj  Grove,  Ot.  Grimsby,  for  Lady  Slat. 
roan,  bom  April  IS,  bred  by  C.  M.  Cameron,  Balnakyle.  N.B. ;  «.  Idol 
68791,  d.  Lady  7th  (vol.  zl.  p.  806)  by  Merlin  54715. 

826  B.  V.  ft  H.  C — R.  &  W.  T.  Gabnb,  Northleach,  for  Aldsworth  JeweL 
820  H.  C— Hbnbt  Duddino,  for  Favourite  Lily. 

Com.— ViCTOB  C.  W.  Cavendish,  M.P.,  for  No.  817,  Holker  Gonatan 
Burlington  2nd ;  Geobqb  Habbison,  for  No.  828,  Welfare. 

Clasi  92.— Shorthorn  Heifers,  calved  in  1899.    [25  entries,  5  absent] 

855  I.  (£16.)— LoBD  Tbedbgab,  Tredegar  Park,  Newport,  Mon.,  for  Lasde 
8rd.  roan,  bom  Jan.  3 ;  «.  R^nt  71351,  d.  Lassie  2nd  (vol.  zliii.  p.  731) 
by  Rodney  67757. 

847  n.  (£10.)— Lobd  MtDDLETON,  Birdsall  House,  York,  for  Lady  Waterloo 
B  2nd,  roan,  bom  Jan.  28,  bred  by  C.  M.  Cameron.  Balnakyle,  Munlochy, 
N.B. ;  *.  Merry  Merlin  73068,  d.  Lady  Waterloo  B  (vol.  xUv,  p.  568)  by 
Lord  Ross  72918. 

840  ni.  (£5.)— Capt.  W.  H.  O.  DuNOOMbb,  Waresley  Park,  Sandy,  for  Bubj 

^  _  Bobe,  roan,  bom  Jane  15 ;  t.  Freeman  74583,  d.  Red  Robe  by  Liberator 
64260. 

835  B.  K.  ft  E.  C— William  Atkinson,  for  Hawthorn  Gem  8rd. 

H.  C— H.  M.  the  Queen,  for  No.  834,  Xaritana ;  L.  db  Rothsobild,  for 

No.  838 ;  G.  H.  Pboctbb,  for  No.  852.  Fairy  Bing. 
Com.— HENtiT  DuDDiNG,  for  No.  839,  Lady  24th ;  Geobqb  Habbison, 
for  No.  842,  Village  Queen;   James  Lawson,  for  No.    846,   Bose 
of  Wetham ;  Robebt  TaTloS,  for  No.  854,  Prinoess  of  Pitliyie  8nd ; 
R.  A.  Tebbubgh,  M.P.,  for  No.  858,  Woodlold  Bosebud. 

Herefordi. 

dais  9d.— Hereford  BuUs,  calved  in  1896  or  1897.    [2  entries.] 

860  I.  (£16.)— Sib  J.  Pullet,  Bt.,  Lower  Eaton,  fierefordshlt^.  for  ^roteetaf 

19660,  bom  Jan.  22, 1897,  bred  by  A.  E.  Hughes,  Wintercott,  Leominster; 

».  Albion  15027,  d,  Newton  Plum  by  Rudolph  6660. 
859  II.  (£10.)— Bdwabd  Fabb,  Court  of  Noke,  Pembridge,  for  Britisher 

19261.  bom  April  29, 1897,  bred  by  A.  E.  Hughes,  Wintercott,  Leominster; 

9,  Albion  15027,  d.  Plum  4th  by  Cheerful  6351, 
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'H&refords*  crxxvii 

[TTnlMi  otiunrlM  itatod,  aaoh  priM  uklmal  nuMd  b«low  wu  **  bnd  by  tshlUtor.**] 

Clau  ^—Hereford  BuUa^  ealved  in  1898.    [10  entries.] 

870  I.  (£16.>— H.  W.  TATLOS,  Sbowle  Court,  JLedbuy,  for  floremrar  20389, 
born  Feb.  28,  bred  by  A.  P.  Turner,  The  Leen,  Pembridge ;  «.  Olarenoe 
15944,  d.  Speedwell  hy  Statesman  14938. 

862  II.   (£10.)--Thb  Eabl  of  Coybmtbt,  Croome  Court,  Severn  Stoke, 

Worcester,  for  Karenry  20192,  bom  March  17;    i.  Viscount    18648, 

d.  Minerva  2nd  ^  Good  Boy  7668. 
868  m.  (£6.)— BiOHABD  Gbben,  The  Whittem,  Kington,  Herefordshire,  for 

Whittem  Sovereign,  bom  Jan.  11 ;  i.  Diplomat  18328,  d.  Sylvania  (vcl. 

xzvi.  p.  358)  Inf  Pioneer  16269. 

864  S.  K.  ft  H.  Or— Lt.-Col.  Eyerard,  for  All  Ireland. 

H.  0.— A.  R.  FiRKi^NB,  for  No.  865,  Lurdan ;  Riohabd  Gbben,  for  No. 

866,  Privateer. 
Com.— The  Eabl  of  Coventby,  for  No.  861,  Grimm ;  J.  Edwabds,  for 
No.  863,  Laadseer ;  Bichabd  Gbben,  for  No.  867,  Silver  Xing ;  Capt. 
*  Hbyoatb,  for  No.  869,  Armour  Plate. 

Class  96.— Hereford  BuUi,  cahed  in  1899.    [23  entries,  6  absent.] 

881  I.  (£16.)— Allen  E.  Hughes,  Wintercott,  Leominster,  for  Lomtter, 

bom  Feb.  14 ;   «.  Albion  16027,  d.  Lofty  2i)d  (vol.  zzviii.  p.  435)  2^ 

Seabreeze  14158. 
890  n.  (£10.)— Abthub  p.  Tubneb,  The  Leen,  Pembridge,  for  Kortimor, 

bom  Feb.  3 ;  s.  Clarence  15944,  d.  Melody  2nd  (vol.  zzviii.  p.  709)  hy 

Statesman  14938. 

871  m.  (£5.)— W.  T.  Babnebt,  Saltmarshe  Castle,  Bromyaid,  for  Gambler, 
bom  Jan.  23 ;  $.  Happy  Hampton  16097,  d.  Gamester  Lady  (vol.  zzviii. 
p.  188)  by  Horace  Bonnor  13138. 

883  B.  N.  ft  H.  C— -Lawton  Moobe,  Brampton  Brian,  for  Gleneoe. 

E.  C— Thomas  Fbnn,  for  No.  877.  Bownton  Beau;  A.  £.  Hill,  for  No. 

879,  Dnrbaii,  and  No.  880,  Lord  Tredegar;  Willl^lm  Txtdgb,  for  No. 

889,  Gold  Xine. 
Com.— Edwabd  Fabb,  for  No.  876,  Kerseymere ;  Thomas  Fbnn,  for  No. 

878,   ICafeldBg;    Lawton  Moobe,  for  No.  884,  Teteran;    H.   W. 

TATLOB,for  No.  886,  Glenooe ;  E.  J.  Wtthbs,  for  No.  891,  Copped  Hall 

Forager. 

Class  W.—ffereford  Cows  {vn-mHk  or  in-eoLf),  eak>ed  in  1894,  1895, 

or  1896. 

[No  entry.] 

Class  97. — Hereford  Heifers  (tn^milk  or  in-calf),  calved  in  1897. 
[3  entries,  1  absent.] 

896  I.  (£10.>-WiLLlA]f  TuDOB,  Leintball,  Lndlow,  for  Leinthall  Beanty  (vol. 

zziz.  p.  612),  bom  Jan.  11,  in- milk,  calved  Dec.  4, 1899  ;  «.  Bapert  16366, 

d.  Barbara  by  Ancient  Briton  16034. 
894  n.  (£5.)— John  Txtdqe,  Dnzmoor,  Graven  Arms,  for  Bnitio  Xald  (vol. 

zzix.  p.  611),  bom  April  9,  in-milk,  calved  March  2, 1900,  bred  by  the  late 

T.  Myddleton,  Llynaven,  Aston-on-Clun ;  «.  Ploughboy  17424,  d.  Miss 

Nobleman  2l8t  by  Liberal  Tom  7086. 

Class  98. — Hereford  Heifers,  ealved  in  1898.     [5  entries,  2  absent.] 

900  X.  (£15.)— Allbn  E.  Hxtohes,  Wintercott,  Leominster,  for  Ladylike  2nd 
(vol.  zzz.  p.  360),  bom  Feb.  8 ;  i.  Lavender  18910,  d.  Ladylike  by  Albion 
15027. 
VOL.  XI,  T.  8.— 43  I 
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ccczviii  Award  of  Live  Block  PmoB  ait  York. 

[UalAM  oUimrlM  italad,  «Mh  iiriM  tafanAl  iiHB«d  below 
899  II.  (£10.)— BiOHABD  Grbbn,  The   Whittem,  Kington,  Heiefozdahire. 
for  WatorwMd,  bom  Feb.  17 ;  :  Diplomat  18328,  d.  Westeria  (yol.  zximi 
p.  372)  hy  Pioneer  16269. 

897  B.  V.  k  H.  0.— David  Evaks,  Ffrwdgrecb,  Breoon,  for  Friend  find. 

OlaM  W.— Hertford  Heifera,  edhed  in  1899.     [13  enlaries,  1  absent.] 

907  I.  (£16.)— RiCHABD  Gbbbn,  The  Whittem,  Kington,  Herefordshire,  for 
Ladyamith,  bom  Jan.  2 ;  t.  Diplomat  18328,  d.  Lady  Helen  (yoL  xznil 
p.  869)  by  Pioneer  16269. 

914  11.  (£10.) — William  Tudgb,  Leinthall,  Ladlow,  for  Peggy  Primroee, 
bom  Jan.  11 ;  «.  Goldboz  15339,  d.  Fximrose  (vol.  xxv.  p.  624)  hy  Bourton 
11006. 

909  in.  (£5.)— Allen  E.  Hughes,  Wintercott,  Leominster,  for  Xjra,  bom 
Feb.  10 ;  «.  Albion  15027,  d.  Modesty  4th  (vol.  xxviii,  p.  435)  df  Adonis 
10926. 
904  B.  K.  ft  E.  C— W.  T.  Babnebt,  for  Belioaoy. 

H.  C— H.M.  Thb  Quebn,  for  No.  902,  Sopliie ;  S.  H.  Abmitagx,  for  No. 

903,  Delta. 
Com.— W.  T.  Babnbby,  for  No.  905,  Larkith ;  Lawtok  Moobb,  fat  No. 
910,  Brampton  Ag&et  11th,  and  No.  911,  Brampton  Sunflower  9tb; 
H.  W.  Taylob,  for  No.  918,  Violet  Agnes. 

Devons. 

Class  100.— Devon  BuUa,  caloed  in  1896, 1897t  <»*  1898. 
[4  entries,  none  absent.] 

916  I.  (£16.)— The  Hon.  E.  W.  B.  Pobtman,  Hestercombe,  Taunton,  for 
Duke  of  Ponnd  29tb  3725,  born  Jan.  28, 1896,  bred  by  A.  0.  Kkinner, 
Ponnd  Farm,  Bisbops  Lydeard ;  «.  Masterpiece  2837,  d.  Dnohess  S5th 
13075  hy  Lord  Wolseley  2063. 

918  U.  (£10.)— J.  C.  WiLLLlMS,  Caerbays  Castle,  Bt.  Austell,  for  Dramatist 
4015,  bom  July  5, 1898  ;  «.  Pretty  Middling  2859,  d,  BUen  Teny  3rd  12561 
by  Marmaduke  2280. 

915  ni.  (£A.>— Alfbbd  Bowbbman,  Capton,  Williton,  Taunton,  for  Sir 
Walter  3959,  bom  April  8, 1897 ; ».  Lord  GulTorhay  3469,  d.  Apricot  13743 
hy  Palmerston  2474. 

Class  101.— Devon  BuUi,  edhed  in  1899.    [2  entries.] 

919  I.  (£15.)— -Alfbbd  Bowebmak,  Capton,  Williton,  Taunton,  for  Basil 
Planter  4139,  born  Jan.  3 ;  «.  Harold  4th  3595,  d.  Modesty  14974  hvFt^Uy 
Middling  3rd  8173. 

920  B.  V.  ft  H.  C— J.  G.  WiLLLAif s,  Caerbays  Castle,  St.  AusteD.  for  Kica. 

Class  102.— Devon  Cotoa  (in-mUk  or  in^alf),  eahed  in  1894, 
1895,  or  1896.     [5  entries,  1  absent] 

921  I.  (£15.)— Alfbbd  Bowbbman,  Capton,  WiUiton,  Tkunton,  for  Sally 
15571,  bom  Jan.  10, 1895,  in-milk,  calved  Jan.  1, 1900;  i.  Starligiit  3514, 
d,  DoUy  5tb  9482  by  Lord  Ubear  1779. 

925  II.  (£10.)— J.  C.  Williams,  Caerbays  Castle,  St.  Austell,  for  Xolly  Sth 
14885,  bom  Feb.  13, 1895,  in-milk,  calved  Nov.  5, 1899 ;  t.  Captain  2204, 
d.  MoUy  7986  by  Sir  Watkin  1846. 

922  III.  (£6.)— Thb  Hon.  E.  W.  B.  Pobtmak,  Hesteioombe,  Taunton,  for 
Handsome  8rd  14665,  bom  Jan.  1,  1894,  in-mill^  calved  May  10.  1900, 
bred  by  J.  Blackmore,  Dnrston,  Taunton ;  t.  Nobleman  2848,  d.  Eand- 
some  2nd  7497  ^  Actor. 

924  B.  V.  ft  H.  0.— J.  C.  Williams,  for  Piokle. 
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HTnlMi  otlMTwiM  ikated,  each  pdM  animal  named  bdow  wai  "bred  by  tzhibltor.**] 

OlaM  103.— Devon  Heifers  {in-milk  or  in-eal/),  eahed  in  1897. 
[3  entries.] 

928  I.  (£15.)— E.  J.  Stanley,  M.P.,  Qnantock  Lodge,  Bridgwater,  for  Qoea- 
tO€k  Daily  2iid.  1599 L,  born  March  27,  calved  Sept.  10,  1900;  s,  Tregoth- 
Dan  2902,  d.  Daisy's  Twin  Ist  9(i91  by  General  Colley  1664. 

927  n.  (£10.)— The  Hon.  E.  W.  B.  Pobtman,  Hesteroombe,  Taunton,  for 
Tulip  lOtii  ef  Pound  15961,  bom  May  6,  in-milk,  calved  May  16, 1900, 
bred  by  A.  C.  Skinner,  bisbopts  Lydeard,  Taunton  ;  i.  Harold  4th  3695, 
d.  Tulip  9th  of  Pound  13616  by  Masterpiece  2837. 

926  B.  K.  ft  H.  C— A.  Bowbbman,  Capton,  Williton,  Taunton,  for  HoUybud. 

ClaM  VA.— Devon  Heifers,  calved  in  1898.    [4  entries.] 

982  I.  (£10.)— J.  G.  WiLLiAXS,  Caerbays  Castle,  St.  Austell,  for  Waterhen  6tli 
16621,  born  Jan«  16 ;  i.  Cardsharper  8082,  d,  Waterhen  8rd  14299  by 
Doleful  2884. 

929  II.  (£6.>-ALFiugD  Bowbbman,  Capton,  Williton,  Taunton,  for  Capton 
Ladyimith  16693,  bom  Jan.  3 ;  «.  Pretty  Middling  3rd  3178,  d.  Lucy  18766 
by  Starlight  8514. 

980  B.  V.  ft  H.  C— The  Hon.  E.  W.  B.  Portman,  for  Eettaroombe  Priaoeii. 

981  Com.— B.  J.  Stanley,  M.P.,  for  Quantook  Prinoeit  8th. 

Clasi  lOi.^Devon  Heifers^  eahed  in  1899. 
[5  entries,  1  absent.] 

933  I.  (£10.)— H.M.  The  Queen,  Flemish  Farm,  Windsor,  for  Oem  16638, 

bom  Feb.  4 ;  $,  Dauntless  8864,  d.  Good  Luck  3rd  12797  by  Duke  of  Wei- 

lington  1955. 
986  II.  (£A.)— The  Hon.  E.  W.  B.  Pobtman,  Hestercombe,  Taunton  for 

Hesteroombe  Boieloaf  17049,  bom  May  4 ;  $,  Lord  Passmore  9th  3917,  d, 

Roseleaf  of  Pound  15344  by  Duke  of  Currypool  3096. 
984  B.  V.  ft  H.  C— Bovine,  Ld.,  for  Bovine  Princess. 

937  H.  C— B.  J.  Stanley,  M.P.«  for  Quantook  Beauty  16th. 

SuBsez. 

Class  100.—Sussex  Bulls,  oalved  in  1896, 1897,  or  1898. 
[6  entries,  none  absent.] 

948  I.  (£15.)— Philip  Saillabd,  Buohan  Hill,  Crawley,  Sussex,'  for  Alfred 

1637,  bom  April  13, 1896,  bred  by  J.  H.  T.  Broadwood,  Lyne,  Horsham ; 

1.  Vickress  1864,  d.  Curly  3rd  6481  by  Hardy  Boy  2nd  686. 
989  n.  (£10.)— The  Eabl  of  Dbbby,  K.G.,  Birtley,  Witley,  Godahning,  for 

Diploma  1540,  bom  Jan.  13, 1897;  i.  Proud  Prinoe  1249,  d.  Diadem  6178 

by  Gladiator  1171. 
940  m.  (£6.)— The  Eabl  of  Dbbby,  S.G.,  Birtley,  for  Hero  1615,  bom 

July  29, 1898;  i.  Proud  Prince  1249,  d.  Noblesse  8078  by  Drungewick 

456. 
942  B.  B.  ft  H.  C— Philip  Saillabd,  Crawley,  for  Aldon  3rd. 

938  Com.— F.  8.  W.  Cobnwallis,  M.P.,  for  Lord  Linton. 

Class  107.— Sussex  Bulk,  calved  in  1899. 
[5  entries,  1  absent.] 

944  L  (£16.)— The  Eabl  of  Debby,  K.G.,  Birtley,  Witley,  Godalming,  for 
Buxom  Baroa  1681,  bom  Feb.  28 ;  «.  Diploma  1540,  d.  Buxom  Baroness 
6771  by  Proud  Prince  1249. 
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[UnlcM  oiherwiM  itatad,  each  prize  animal  named  below  waa  **  bred  by  aachlbitar.*] 

946  II.  (£10.)— Philip  Saillabd,  Buohan   Hill,   Crawley,   for 
Marquis  1720,  bom  March  14;  «.  Bewbosh  King  1675,  d.  Galatea  5th 
6931  bff  What's  Wanted  1329. 

947  B.  K.—Qkbald  Wabdb,  West  Farleigh,  Maidstone,  for  Tatiham  BiTaL 

ClaM  108. — Sussex  Cows  or  Heifers  (in-milk  or  in^ealf),  ecdved  m 
1894,  1895,  1896,  or  1897.    [3  witrieB.] 

9i9  L  (£16.)— TH^  Eabl  of  Dsbbt,  K.G.,  Birtley,  Witley,  (Sodalming,  for 
Miiiz  6502,  bom  May  9, 1894,  in-milk,  calved  Aug.  3, 1899 ;  #.  Lord  Ozeye 
of  Wantly  1070,  d.  Mirthful  4691  by  Buffer  668. 

951  II.  (£10.)— Gbbald  Wards.  Tutsham  Hall,  West  Farleigh.  Maidstoiie,  for 
Tutsham  Marguerite  7208,  bom  April  24, 1896,  in-milk,  calved  May  31, 
1900,  bred  by  C.  J.  Lucas,  Wamham  Court,  Horsham ;  t.  Lord  Ozeye  Sod 
1383,  d.  Linnet  5868  by  Gondolier  1001. 

950  B.  K.  ft  H.  C— Philip  Saillabd,  Buchan  Hill,  Crawley,  for  Xavd  tmL 

Olasf  109,— Sussex  Eeifers,  oahed  in  1898. 
[3  entries,  1  abisent.] 

952  I.  (£10.)— Majob  Bbst,  Park  House,  Bozley,  Maidstone,  for  Oraeo 
Barling  7558,  bom  Feb.  6 ;  i.  Churchill  1373.  d.  Grandiflora  4627  by 
Frankfort  Ist  811. 

953  II.  (£6.)— Thb  Eabl  of  Dbbbt,  K.G.,  Biitley,  Witley,  Godalming,  for 
Melody  7595,  bom  Jan.  26 ;  i.  Golden  Rez  1303,  d.  Modesty  6775  by  Proud 
Prince  1249. 

CIam  no.— Sussex  Heifers^  calved  in  1899. 
[8  entries,  5  absent.] 

960  I.  (£10.)— Gbbald  WABDB.Tutsham  Hall,  West  Farleigh,  Maidstone,  for 
Tutsham  Marguerite  Snd,  bom  Feb.  5 ;  t.  Headley  1201,  d,  Tutsham  Mar- 
guerite 7202  by  Lord  Ozeye  2nd  1383. 

955  II.  (£6.)— Majob  Bbst,  Park  House,  Bozley,  Maidstone,  for  Buekthem 
7881,  bom  Jan.  4;  i,  Bozley  Napier  1526,  d,  Buzom  5769  by  Gondolier 
1001. 

959  B.  B.  4  H.  C— Phiup  Saillabd,  Crawley,  for  BewbBsh  Priao^ss. 

Longhoms. 

Class  111.— Longhom  Bulls,  cahed  in  1896  or  1897.    [2  entries.] 

964  I.(£10.)— H.  Jaspbb  Sblwyn,  Little  Woodcote,  Eenilworth,  for  Weottea 
Wonder,  dark  brindle,  bom  Jan.  30,  1897 ;  f.  Pretender  2nd,  d.  Pink  by 
Baddesley. 

963  B.  B.  ft  H.  C— Thb  Hok.  £.  A.  FitzRot,  for  Prince  Charlie. 

Clau  112. — Longliom  Cows  or  ffeiferSy  in-milk  or  in-oalff 
calved  in  1894,  1895, 1896,  or  1897.     [6  entries.] 

967  I.  (£10.)— W.  H.  Salb,  Arden  Hill,  Atherstone,  for  BartoB  Biuahias, 
red  and  white,  bom  Dec.  26. 1896,  in-milk,  calved  Oct.  21,  1899»  and  in- 
calf,  bred  by  H.  Houghton.  Narley  House,  Osbaston,  Nuneaton ;  s.  War- 
wickshire Lad  369,  d.  Ladylike  by  Fradley  Prior  312. 

965  n.  (£6.)— Thb  Hon.  E.  A.  FitzBot,  Foz  Hill,  West  Haddon,  Rugby,  to 
Angelica,  dark  brindle  and  white,  bom  Dec.  12,  1896,  in-milk,  calved 
Dec.  2, 1899 ;  9.  Restless  William  346,  d.  Venus  by  Kenilworth  316, 
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Welsh  OaMle.  czli 

[Unlesf  otborwlM  stated,  each  priie  animal  named  below  was  **  fared  1^  erhibltor."] 
966  B.  V.  k  H.  C— Thb  Hon.  E.  A.  Fitz  Boy,  West  Haddon,  for  Bote. 

Com.— W.  H.  Salb,  for  No.  968,  Primrote ;  H.  JaspbbSslwtn,  for  No.  969, 
Bob  Tail,  and  No.  970,  Xeloombe  Queen. 

Welsh. 

Olast  113.— F^^sA  SuOs,  cdhed  in  1896,  1897,  or  1898.    [4  entries.] 

971  I.  (£15.)— R.  M.  Qbbavbs,  Wem,  Portmadoc,  N.  Wales,  for  Xadoo  Boy 
398,  bom  June  24,  1897  ;  »,  Madoo  Lad  811,  d,  Boyal  Windsor  2nd  by 
William  Pennant  264. 

974  II.  (jglO.)— Col.  Hbnbt  Platt,  O.B.,  Gorddinog,  Llanfairfechan,  N. 
Wales,  for  Plat  Caradog  412,  bom  Feb.  5, 1898,  bred  by  R.  W.  Pritchard, 
Coed  Harlan,  Carnarvon ;  s.  Windsor  362,  d.  Eiren  Dda  1043  by  Llety  272. 

972  B.  V.  ft  H.  C. — ^LOBD  Hablboh,  Glyn,  TaJsaman,  for  Breyfns. 

973  Oom. — LOBD  Hablech,  for  Sylfaen. 

ClaM  IH.— Welsh  BuHs,  calved  in  1899. 
[6  entries,  1  absent.] 

979  I.  (£16.)— Col.  Hbnbt  Platt,  O.B.,  Gorddinog,  Llanfairfechan,  N. 
Wales,  for  Xadryn  Berw,  bom  Jan.  3,  bred  by  H.  Ellis,  Tairmeibion, 
Bangor ;  «.  Hyf wr,  d.  Blodeawedd  864  by  Berw. 

975  II.  (£IO.)k— R.  M.  Gbbaves,  Wem,  Portmadoc,  N.  Wales,  for  Kopje,  bom 
Jan.  10,  bred  by  R.  Roberts,  Bronygadair,  Portmadoc ;  «.  Snowdon  Bach 
413.  d.  Ynys  by  Bounce  308. 

977  B.  V.  ft  H.  0.— LoBD  Harlech,  Glyn,  Talsarnan,  for  Ensign. 

976  Com.— LoBD  Hablech,  for  Crusher. 

Clau  115. — Welsh  Cows  or  Eei/ers  (in-milk  or  in-catf)y  calved 
in  1894,  1895,  1896,  or  1897.     [5  entries,  none  absent.] 

985  I.  (£15.)— Col.  Hbnbt  Platt,  C.6.,  Gorddinog,  Llanfairfechan,  for  Queea 
of  Spades  2nd  >  1034,  bom  Feb.  19,  1895,  in-calf ;  $,  The  Alderman  368, 
d.  Queen  of  Spades  1083. 

981  II.  (£10.)— B.  M.  Gbbaves,  Wem,  Portmadoc,  for  Tremadoo  >  1136,  born 
Jan.  3, 1897,  in-calf;  f.  Madoc  Lad  311,  d.  Treflys. 

9S4  B.  V.  ft  H.  C— W.  E.  Oakhlbt,  The  Plfis,  Tan-y-Bwlch,  for  Twilla. 

982  Com.— LoBD  Hablbch,  for  Tulip  4th. 

Class  116.— Welsh  Eeifors,  oahed  in  1898.    [4  entries.] 

986  I.  (£10.)— R.  M.  Gbbaves,  Wem,  Portmadoc,  for  Brynyvem,  bom  Jan.  7 ; 
f .  Bryntwr  395,  d,  Garregback  by  Brenin  Morfa  233. 

987  n.  (£6.)— W.  E.  Oakblbt,  The  Pl&s,  Tan-y-Bwloh,  f or  Pyrites  8nd  1190, 
bom  Jan.  3 ;  s,  Hwfa  420,  d.  Pyrites  973  by  Ardadwy  255. 

989  B.  K.  ft  H.  C— CoL.  HBNBT  Platt,  C.B.,  for  Xadryn  Queen. 

988  Com— Col.  Hsnbt  Platt,  C.B.,  for  Kadryn  Belle. 

Class  in,— Welsh  Heifers,  caJved  in  1899.     [4  entries.] 

991  I.  (£10.)— W.  E.  Oakblbt,  The  PULs,  Tbn-y-Bwloh,  for  Llywyn,  born 
Jan.  2 ;  f .  Hwfa  420,  d.  Pyrites  978  by  Ardudwy  265. 

993  II.  (£5.)~.C0L.  Hbnbt  Platt,  C.B.,  Gorddinog,  Llanfairfechan,  for  Traffol 
3rd,  bom  Jan.  27 ;  «.  Madoc  Lad  311,  d.  Traffol  920  by  Boderlck  246. 

990  B.  K.  ft  H.  C— R.  M.  Gbbaves,  Wem,  Portmadoc,  for  Drift. 

992  Com  — W.  B.  Oakblbt,  for  Veidr. 

*  Subject  to  oompUanoe  with  Begnlatioo  ob  to  oalylng. 
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cxlii  Award  oflA06^8iock  Brizea  at  York. 

CI7d1«m  othenriN  iteted,  Mdh  priie  ■ninud  uuned  below  was  **  bred  by  ezliiUtoc:"] 

Bed  Polled. 

ClaM  lis.— Bed  FoUed  BuUs,  ealved  in  1896,  1897,  or  1898. 
[7  entries,  1  absent.] 

999  I.  (j^l6,  ft  OlLampion.!)— Jambs  E.  Platt,  Howboij  Hall,  Bedford,  for 
Cbampioii  6370,  bom  Jan.  1, 1897,  bred  by  Oarrett  Tajlor,  Trowae  Hoiue, 
Norwich ;  «.  Bed  Prince  2902,  d.  Coronet  2nd  5367  hy  lago  1025. 

994  II.  (£10,  ft  B.  K.  for  Ohampioii.i)'LOBD  Axhebst  of  HACKarsY, 
Didlington  Hall,  Brandon,  for  BedTon  6570,  bom  March  12, 1898,  bred 
by  late  J.  J.  Colman,  Carrow  House,  Norwich ;  «.  Bosy  Boy  4627,  d,  Telba 
8251  bjf  Game  Boy  2816. 

997  in.  (£5.)--B.  Habybt  Mason,  Necton  Hall,  Swaffham,  for  Kagieiaa 
5021,  bom  Jane  8,  1896;  t.  Majiolini  3600,  d.  Mempris  9662  by  Ftau 
1974. 

1000  B.  K.  ft  H.  0.— Jambs  E.  Platt,  for  Bed  Knight. 

Class  119.— i?di  Potted  Bulla,  oalved  in  1899. 

[8  entries,  4  absent.] 

1008  I.  (£16.)--^  J-  Smith,  Bendleeham,  Woodbridge,  for  Syke  Bea,  bom 
March  17 ;  «.  Ruasett'a  Delight  4641,  d.  Donna  Barbara  10176  hy  Play- 
ford  Comedy  3649.  ^ 

1001  II.  (£10.)~H.B.H.  Thb  Dukb  of  Yobk,  K.G.,  Sandringham,  for  VieU 
Banger,  bom  Jan.  2 ;  «.  Banger  6128,  d.  Midnight  7314  ^  Davyson  42iid 
1776. 

1003  B.  V.  ft  E.  C— J.  B.  DiMMOOK,  for  Shotford  Best  Kan. 

1004  E.  C.^B.  Habvet  Mason,  for  Defiance. 

Class  120.— Bed  Foiled  Cows  or  Eei/ere  {in^ilk  or  in-calf),  ealvei 
in  1894,  1895, 1896,  <yr  1897.    [7  entries,  1  abaent.] 

1009  I.  (£15,  ft  Ohampion.*)>-LoRO  Amhbbst  of  Hacknbx,  Didlingtoo 
Hall,  Brandon,  for  Charmante  10080,  bom  Jane  9, 1896,  in-milk,  calTed 
April  19, 1900;  «.  Caister  Spark  3413,  d,  Oharm  2nd  7739  Vff  Didlington 
Davyson  2nd  657. 

1013  II.  (£10.)-James  E.  Platt,  Howbnry  Hall,  Bedford,  for  Bnuu  12080, 
bom  March  29, 1897,  in-milk,  calved  Jan.  19,  1900,  bred  by  the  late 
J.  J.  Colman,  Carrow  House,  Norwich ;  f.  Baby  Prince  4131,  d,  Brinhilda 
8377  by  Jupiter  2380. 

1010  III.  (£5.)— Lord  Amhbbst  of  Haoknbt,  Didlington  Hall,  for  JuUlee 
Emblem  12483,  born  June  21,  1897,  in-milk,  calved  Jan.  26, 1900;  & 
Caister  Spark  3413,  d.  Elaine  9297  ^  Bed  Shirt  2014. 

1014  B.  K.  ft  H.  C.~  Jambs  E.  Platt,  for  Borylait. 

Class  121.— Bed  FoUed  Heifers,  calved  in  1898. 
[6  entries,  none  absent.] 

1020  I.  (jSIO,  ft  B.  N.  for  Ohampion.*)— Jambs  E.  Platt,  Howbory  Hall,  Bedford. 

for  Bed  Lau  14121,  bora  Jan  23,  bred  by  late  J.  J.  Colman,  Carrow  House, 

Norwich ;  f.  Bosy  Boy  4627,  d.  Bed  Top  8911  by  Bed  Prince  2902. 
1019  n.  (£5.)— Jambs  B.  Platt,  for  Dormouse  13419,  bom  April  22,  bred 

by  the  btte  J.  J.  Colman,  Carrow  Hoase,  Norwich ;  #.  Bedmond  6147, 

d.  Dorena  6308  by  lago  1025. 

'  Champion  Prize  of  £10  girea  by  the  Bed  Foiled  Society  for  the  best  Bed  Polled  BoU 
exhibited  in  Claasca  118  and  119. 

■  Champion  Prize  of  £10  giren  by  the  Red  Polled  Society  for  the  best  Bed  Polled  Cow  qr 
Heifer  exhibited  in  Claaaes  180-1 S8. 
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Bed  PoUed  tmd  Aberdeen  Angus  Cattle.  cxiiii 

[UntaH  oifaorwlfle  steted,  mot  prise  uiimal  named  below  was  **  bred  Ij  exhibitor.*^ 
1016  S.  V.  ft  H.  C— LoBD  Amhebst  of  Haoknbt,  for  Bidlington  Davy  11th. 
Com.— 'F., J.  Mbthold,  for  No.  1017,  Bavy  Laas,  and  No.  1018,  Hand- 
gome  Davy. 

Class  122.— Bed  PoUed  Heifere,  calved  in  1899. 
[6  entries,  1  absent.] 

1026  I.  (£10.)— Jambb  E.  Platt,  Howbury  Hall,  Bedford,  for  Tiara,  bom 
Jan.  31,  bred  by  the  late  J.  J.  Colman,  Carrow  House,  Norwich  ,*  s.  Oham- 
pion  5370,  d.  Necklace  11610  hy  Red  Prince  2902. 

1027  n.  (£5.y-A.  J.  Smith,  Bendlesham,  Woodbridge,  for  lyks  Dairymaid, 
bom  Feb.  10 ;  f.  The  Dairyman  6109,  d.  Kinswoman  7966  by  Randolph. 

1025  K.  K.  ft  H.  O.—Jamibs  £.  Platt,  for  Mist  Poppy  3rd. 

1022  H.  O.—LoBD  Amhbbst  of  Haokkbt,  for  Popsey  Ath« 

1023  CoDL^E.  Ltobtt  Gbbjbn,  for  Tealoaf. 

Aberdeen  Angus. 

Class  123.— Aberde&n  Angus  BuUs^  calved  in  1896, 1897,  or  1898. 
[13  entries,  4  absent.] 

1028  I.  (jflS,  ft  Obampion.i)— W.  S.  Adambon,  Oareston  Castle,  Forfarshire, 
for  Dial  14272,  born  Deo.  24,  1896,  bred  by  Patrick  Chalmers,  Aldbar 
Castle,  Brechin ;  8.  Enthosiast  of  Ballindalloch  8289,  d.  Pride  of  Bum- 
shangie  21047  liy  Pilchard  7827. 

1035  n.  (£10,  ft  B.  v.  for  Champion. i)—Albzandbb  MoLabbn,  Anchnagnie, 
Tnllymet,  Ballinluig,  for  Delamore  13305,  bom  Jan.  15,  1896,  bred 
by  P.  Chalmers,  Aldbar  Castle,  Brechin ;  «.  Enthusiast  of  Ballindalloch 
8289,  d.  Pride  of  Bomshangie  21047  hy  Pilchard  7827. 

1037  in.  (£5.)>-C.  W.  Dtbon  Pbbbims,  Ardross  Castle,  Alness,  Ross-shire, 
for  Bosador,  bom  Dec.  11, 1897,  bred  by  Sir  G.  Macpherson  Giant,  Bt., 
The  Castle,  Ballindalloch;  «.  Edmeston  12445,  d.  Meadow  Rose  of 
BaUindalloch  20569  hy  Enthusiast  of  BallindaUoch  8289. 

1029  B.  V.  ft  H.  C— T.  H.  Bainbbidqb,  Eshott  Hall,  Felton,  for  Annesloy. 

1036  Com.— Sib  J.  B.  Maplb,  Bt.,  M.P.,  for  Lamplighter  of  Southgato. 

Class  12^—Ahmdeen  Angus  BuUs,  calved  tn  1899. 
[8  entries,  3  absent.] 

1042  I.  (£16.)— Sib  Jambb  Dukb,  Bt.,  Langhton,  Shortgate,  B.S.O.,  Sossez, 

for  Satisfftotion  17259,  bom  Jan.  9 ;  $,  Junic  14535,  d.  Langhton  Sally 

2nd  23998  hy  Jolly  Rover  7633. 
1041  n.  (£10.)— Sib  Jambs  Dukb,  Bt.,  Shortgate,  for  BufiiB  of  Langhton 

17234,  bom  Jan.  30 ;  «.  Jolly  Rover  7633,  d.  False  Ruth  24921  hy  Rab  of 

Commieston  A.  11230. 
1048  ni.  (£6.)— L.  A.  Macphbbson,  Wyrley  Grove,  Pelsall,  Staffs,  for  Dior 

16465,  bom  Jan.  3 ;  «.  Dictator  of  Haddo  11683,  d.  Lady  2nd  of  the 

Aird  16471  hy  Izion  6431. 

1048  B.  v.— Gbo.  Wildbb,  Stansted  Park,  Emsworth,  for  Yonison. 

Class  126. — Aberdeen  Angus  Caws  or  Heifers  {vn-miJk  orin-oaU'), 
oahed  in  1894,  1895,  1896,  or  1897.    [11  entries,  3  absent.] 

1068  I.  (£16.)— Clbmbnt  Stbphbnson,  Sandyford  Villa,  Newcastle-on- 
Tyne,  for  Blito  of  Benton  24772,  born  May  2,  1896,  in-milk,  calved 
Feb.  7,  1900 ;  f.  Albion  6525,  d.  Elissanna  17197  hy  Souter  Johnny 
1615. 

•  Obampion  Gold  Medal,  given  by  the  Polled  OfttUe  Sooletv  for  the  beet  Aberdeen  Angns  animal 
exhibited  in  Gaaees  123-187. 
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czliy  Award  ofLiv&'Btoek  Priees  at  York. 

[UnleH  oiharwlM  steted,  «oh  priM  uUnud  naaMd  below  wu  **  bnd  by  esbfUter."] 

1061  II.  (£10.>-Fbed  Orisp,  Bind  Fann,  New  Sonthgate,  for  Ladj  Xaj  «r 
AdTie  25628,  bom  Jan.  16,  1896,  in-niilk,  calved  Jan.  14, 1900,  fared  bj 
John  Grant, Advie  Mains,  Strathspey;  «.  Provost  of  Advie  11217,  d. 
Lady  Love  of  Advie  21846  b]f  Rnstler  8761. 

1056  IIL  (£6.)— Thomas  Smith,  Powrie,  Dundee,  for  Petalite  >  22270,  bom 
April  17.  1894,  in-calf,  bred  by  Alez.  Simpson,  Kirkside,  Banff;  #. 
Eclipse  of  Guisachan  6998,  d.  Panoply  18438  by  Pride  of  Momiqg 
5641. 

1057  K.  V.  ft  H.  C.^Thomab  Smith,  Dundee,  for  PmneUa  of  Powria. 

1062  H.  C.—R.  W.  Hudson,  for  Bhona  of  Ballindallooh. 

1068  Com.— Sir  J.  B.  Maplb,  Bt.,  M.P.,  for  Pride  of  Sonthgata. 

Clau  126.— Aberdeen  Angus  ffei/erej  calved  in  1898. 
[13  entries,  1  absent.] 

1060  I.  (:?10.}— T.  H.  Baikbbidgb,  Eshott  Hall,  Felton,  Northunberlaiid, 
for  Sabrina  of  Eayston  27744,  bom  Jan.  17,  bred  by  J.  Whyte,  Hayston, 
Glamia;  «.  Provost  2nd  of  Powrie  11219,  d,  Sonsie  Lass  22505  by  Jack's 
the  Lad  9267. 

lOGl  n.  (£6.>-J.  J.  Cbidlak,  Home  Farm,  Malsemore  F&rk,  Gloucester,  for 
Pride  18th  of  KippendaTie  27613,  bom  Feb.  16,  bred  by  CoL  Stir&ig:, 
Kippendavie ;  $.  Norfolk  5th  7022,  d.  Pride  of  Kippendavie  14368  by 
El  Moro  2714. 

1062  B.  K.  ft  H.  C— B.  W.  Hudson,  Great  Marlow,  for  Xllady  of  BnthveB. 
H.  C.^SiB  J.  B.  Maple,  Bt.,  M.P.,  for  No.  1067,  Benefit  lOih  of  Rayncs ; 

T.  Smith,  for  No.  1069,  Witch  of  Bndor  3eth;  C.  Stxphknson,  for 

No.  1070,  Jipsey  of  Benton  6th. 
Com.— Thb  Dukb  of  Leeds,  for  No.  1065,  Xarion  of  Benton;   J. 

MolNTYBB,  for  No.  1066,  Jipsey  Queen  of  Theakiton ;  The  Babl  of 

Bosbbebt,  K.G.,  for  No.  1068,  Abbess  3rd  of  Kippendavie. 

Class  127.— Aberdeen  Angus  Heifers,  eahed  in  1899. 
[18  entries,  3  absent.] 

1089  I.  (:£10.)— The  Eabl  op  Stbathmobb.  Glamis  GasUe,  Forfarshire,  for 
Bonnet  of  Glamis  29275,  bom  Feb.  27 ;  i,  Faiiy  King  of  Kirkbridge 
11662,  d.  Bandoline  of  Glamis  16713  by  Alister  1939. 

1090  II.  (£6.)~The  Eabl  of  Stbathmobb,  for  Bmnhilde  29276,  bom 
Feb.  21 ;  i.  Jolly  Bover  7633,  d.  Battle  22820  by  Jovial  Souter  7634. 

1078  B.  V.  k  H.-  0.— A.  J.  DoBMAN,  for  Judy  of  Knnthorpe. 

H.  0.— C.  B.  HUNTEB,  for  No.  1081,  Joy  of  Selaby;  J.  McInttbb,  for 

No.  1082,  Jipiey  Lass  of  Theakston ;  L.  A.  Macphebson,  for  No.  1084» 

Sweet  Sunrise. 
Com.~THE  Bbv.  C.  Bolden,  for  No.  1073,  Paniole;  R.  W.  Hudson,  * 

for  No.  1079,  BilUgent  of  Danesfield. 

Oalloways. 

Class  IfH.—OaUauHxy  Sutts,  calved  in  1896, 1897,  or  1898. 
[4  entries,  none  absent.] 

1092  I.  (£16.)— Hbnby  Gbaham,  Quarry  Hill,  Mealsgate,  Onmberland,  for 
BUckamoor  6622,  bom  April  20, 1896,  bred  by  W.  Parkin-Moore,  White- 
hall, Mealsgate ;  «.  Nonpareil  of  Oastlemilk  6163,  d.  Kanoy  Lee  2nd 
11992  by  Scottish  Borderer  669. 

>  Subject  to  oompliAnoe  ^th  BfigaJbtion  m  to  calvliig. 
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OaUaway  Cattle^  cxlv 

CTTnlflss  otherwiee  stated,  each  prize  animal  named  below  was  "  bred  by  exhibitor.**] 

1094  II.  (£10.)->BOBBBT  Wilson,  Kilquhanity  Farm,  Dalbeattie,  for  lUe- 
dovgall  4th  of  Tarbnooli  6841,  bom  Feb.  15,  1897,  bred  by  James 
Canningham,  Tarbreoch,  Dalbeattie;  «.  Scottish  Standard  6488,  d, 
Maggie  of  Tarbreoch  8613  hy  ScottlBh  Borderer  669. 

1098  S.  K.  ft  H.  C— B.  Jeffsbson,  Botheryke,  Egremont,  for  Jubilee  Gift. 

Clais  129.— OaUotJoay  Bulla,  ealved  in  1899.    [4  entries.] 

1095  I.  (£15.)— David  Brown,  Lower  Stepford,  Holywood,  Anldgirth,  for 
CampfoUower  of  Btepford  7476,  bom  Feb.  28 ;  s.  Black  Prince  of  Durham 
Hill  6846,  d,  Edie  of  Durham  Hill  14926  by  Contender  of  Tarbreoch 
5994. 

1096  II.  (£10.)— HsNBT  GBAHiJf ,  Quarry  Hill,  Mealsgate,  Cmnberland,  for 
The  fleet  7461,  bom  Jan.  5;  s.  Blackamoor  6622,  d.  Lady  Sproat  of 
White  HaU  14843  by  Nonpareil  of  GaAtlemilk  6163. 

1097  III.  (£5.)— BOBBBT  Jbffsbson,  Bothersyke,  Egremont,  Cumberland, 
for  Contender  7497,  bom  Jan.  13,  bred  by  Mrs.  Clark,  Auchenhay, 
Castle  Douglas ;  «.  Sultan  6981,  d,  Clara  of  Audienhay  by  Wanderer 
4967. 

1098  B.  K.  ft  H.  C— Wm.  Pabkin-Moobb,  Whitehall,  Mealsgate,  for  Bobs. 

CUm  130. — Galhuoay  Cows  cr  HeiferB  {in-mUk  cr  in-oa^f  oalved 
in  1894,  1895, 1896,  or  1897.    [5  entries.] 

1100  I.  (£15.>— BoBBBT  Jbffbbson,  Bothersyke,  Egremont,  Cumberland,  for 
Lady  Vaney  4th  of  Oaitlemilk  >  13870,  bom  March  19,  1894,  in-calf, 
bred  by  Sir  B.  Jardine,  Bt.,  Castlemilk;  «.  Black  Douglas  of  Castle- 
milk  5002,  d.  Lady  Nancy  of  Castlemilk  10261  by  Bosebery  of 
Castlemilk  1679. 

1103  n.  (£10.)— Bobebt  Wilson,  Eilquhanity  Farm,  Dalbeattie,  for 
Haggle  10th  of  Tkrbreoeh  ^  14747,  bom  Jan.  12,  1896,  in-calf,  bred  by 
James  Cunningham,  Tarbreoch,  Dalbeattie;  «.  CampfoUower  5042,  d, 
Maggie  of  Tarbreoch  8613  by  Scottish  Borderer  669. 

1099  III.  (£5.)— Chbistophxb  Gbahax,  Harelawhill,  Canonbie,  N.B.,  for 
Jane  Stanley  4th  >  14777,  bom  March  29,  1896,  in-calf ;  f.  The  Path- 
finder Srd  5991,  d,  Jane  Stanley  11124  by  Oreentick  3729. 

1101  B.  K.  ft  H.  0.— Wm .  Pabkin-Moobb,  for  Xae'i  Tidy  of  Whitehall. 

1102  Com.— J.  B.  G.  Tottie,  for  Kannie  of  Castlemilk. 

dAflfl  lZl.—GaM(yway  Heifers,  ealved  in  1898.    [6  entries,  1  absent.] 

1106  I.  (£10.)— B.  T.  Scott,  Dmmbumphry,  Dalbeattie,  for  Bell  18th  of 
Drumhumphry  15540,  bom  Jan.  16 ;  s.  Contender  4th  of  Tarbreoch  5994, 
d.  Bell  7th  of  Dmmhumphiy  by  Scottish  Hero  of  Tarbreoch  5300. 

1108  n.  (£6.)— J.  B.  O.  Tottib,  Coniston  Cold,  Bell  Busk,  Leeds,  for 
Hannah  24th  16294,  bom  March  27,  bred  by  B.  F.  Dudgeon,  Cazgen, 
Dumfries;  f.  Cedric  of  Naworth  6634,  d.  Hannah  21st  by  Tribune 
5295. 

1105  B.  K.  ft  H.  C— B.  T.  ScoTT,  for  Bell  12th  of  DnuBhunphry. 

1104  H.  C— Bobbbt  Jbffbbson,  for  In  CloTor. 

1109  Com.— J.  B.  G.  Tottib,  for  Mary  9th. 

Clau  182. — OdUavoay  ffei/ers,  cahed  in  1899. 
[5  entries,  1  absent.] 

1114  I.  r£10.)— Bobbbt  Wilson,  Kilquhanity  Farm,  Dalbeattie,  for  Maggie 
of  Kilquhanity  16295,  bom  Jan.  13,  bred  by  James  Cunningham, 
Tarbreoch,  Dalbeattie ;  i.  Banner  of  Naworth  6986,  J.  Maggie  10th  of 
Tarbreoch  by  CampfoUower  5042. 

'  Babjeot  to  compliance  with  Begnlatioo  as  to  calflng. 
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cxlvi  Awa/rd  of  Liv&Stodc  Prizes  at  York. 

[UnlMi  otberwiM  stated,  each  prlxe  animal  named  below  was  **  bred  by  ezlilbitor.**] 

1110  n.  (jeSO—Wtf.  Pabkin-Moorb,  Whitehall,  Mealsgate,  Camberland,  for 
Dame  Tidy  of  Whitehall  15921,  bom  April  8 ;  f .  Baron  Garlies  6388,  d, 
Mac's  Tidy  of  WhitehaU  14026  by  MacdougaU  3rd  of  Tarbreoch  5840. 

1113  B.  V.  ft  H.  C— Robert  Wilson,  for  Looiia  2iid  of  Kilqahaaity. 

1111  Com.— Leonard  Pilkington,  for  Isabel  8rd  of  Cavens. 

Highland. 

Olaat  lZZ.—HigUand  BuUs,  calved  be/ore  or  in  1897.^ 
[8  entries,  2  absent.] 

1122  I.  (£15,  ft  Ohampion.'}— The  Earl  of  Southbse,  E.T.,  Einnsdrd 
Castle,  Brechin,  Forfarshire,  for  Laoich  1260,  yellow,  bom  April  17, 
1894,  bred  by  John  Stewart,  Ensay,  Portree,  InYemess-shire ;  «. 
Caethamach  Buidhe  719,  d.  Shellay  3rd  2351  by  Horair  681. 

1118  II.  (£10,  ft  B.  K.  for  Champioa.*)— W.  D.  Mackenzie,  Farr  House,  Daviot^ 
Inverness,  for  Calam  Ban  of  Atholl  1203,  light  dnn,  bom  Jan.  21, 1895» 
bred  by  the  Duke  of  Atholl,  E.T.,  Blair  Castle,  Perthshire ;  «.  Valentine 
6th  1062,  d.  Te  Buidhe  1379  hy  Calnm  Odhar  of  AthoU  79. 

1121  III.  (£5.)— T.  y.  Smith,  Ardtornish,  Morvem,  R.S.O.,  Azgyllshire,  for 
Ailean  Biabhaoh  of  Atholl  1296,  brindled,  bom  Jan.  29, 1897,  bred  by 
the  Duke  of  Atholl,  K.T.,  Blair  Castle,  Perthshire ;  «.  An  Dnichd  Riabfaach 
1175,  d,  Te  Buidhe  1879  by  Calum  Odhar  of  Atholl  79. 

1120  B.  V.  ft  R.  0.— Walter  Shoolbbbd,  for  An  OiUe  Glio. 
11 IG  Com.— Sib  R.  A.  E.  Cathcart,  Bt.,  for  Freaeadan  Deorg. 

Class  in.— Highland  Bulls,  calved  in  1898. 
[5  entries,  none  absent.] 

1124  I.  (£15.)— Donald  T.  Mabtin,  Dunlossit,  Portaskaig,  Isle  of  Islay,  for 
Peroy  1407,  brindled,  bom  Jan.  19,  bred  by  the  Earl  of  Southesk,  K.T., 
Einnaird  Castle,  Brechin ;  $,  Ceathamach  Buidhe  719,  d.  Beusach  Odha 
1806  by  Black  Prince  45. 

1123  II.  (£10.)— J.  S.  Ainsworth,  Ardanaiseig,  Eilchrenan,  Argyllshire,  lor 
An  Bergean  11th,  light  red,  bom  March  10,  bred  by  W.  McGilliyiaj, 
Garbole,  Tomatin,  Inverness ;  «.  Fear-a-BhaUe  of  Moyhall  1354,  d, 
Maggy  of  Garbole  3213  by  An  Serjean  632. 

1125  III.  (£5.)— Lord  Middleton,  Applecross,  Kyle,  Boss-shire,  for  Am 
Seanalair  Og,  brindled,  born  Jan.  17,  bred  by  Messrs.  A.  D.  ft  J). 
MacGregor.  Einlochmoidart,  Fort  William  ;  «.  An  Seanalair  Boss  1181, 
d.  Shellay  Buadh  of  Einlochmoidart  2383  by  Calum  Mor  77. 

1127  B.  V.  ft  H.  C— H.  C.  Stephens,  M.P.,  for  Valentine  of  Cholderton. 

Class  ISS.—Highlamd  Bulls,  calved  in  1899.     [6  entries.] 

1130  I.  (£15.)~T.  V.  Smith,  Ardtomish,  Morvem,  B.S.O.,  Aigyllahire,  for 

Victor  2l8t  1600,  brindled,  born  Feb.  3 ;  8.  Ailean  Biabhaoh  of  Atholl  1296, 

d.  Sgiathach  2lst  4228  by  An  Gaisgeach  971. 
1133  II.  (£10.)— The  Duke  of  Sfthbrlakd,  Duniobin  Castle,  Golspie, 

Sutherlandshire,   for   Ben   a*  Bhraggie,  brindled,  bom   Feb.   14;   t. 

Victor  13th  1290,  d.  NeU  2nd  by  GiUe  Molaoh  1242. 
1132  III.  (£6.)— The  Earl  of  Southesk,  E.T.,  Einnaird  Castle,  Brechin, 

Forfarshire,  for  Thorstein,  yellow,  bom  April  12 ;  s.  Caethamach  Bhnidhe 

719,  d,  Astrid  3377  by  An-T'-Iasgair  13. 

*  Prizes  fflren  by  the  York  Local  Committee. 

>  Champion  Prixe  of  £15  girea  by  the  Highland  Cattle  Sooiefey  for  the  bat  Hlffhlaad  Ban 
exhibited  In  dasaes  18JI-185, 
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Highhmd  and  Ayrshire  Oattle.  cxlvii 

[UnleM  otherwln  stated,  msh  prln  animal  named  below  was  **  bred  by  erhlbltor.**] 
1131  S.  K.  ft  H.  0.~T.  y.  Smith,  Morvern,  for  Victor  22iid. 

1128  H.  0.— J.  S.  AiNSWOBTH,  for  Bob  BiabhaolL 

1129  Com.— Donald  Gbaham,  for  Xao-a-Creig. 

dasB  136. — Highland  Caws  {in^milk  or  in-calf),  ccUved  before 
vr  in  1896.^     [12  entries,  2  abeent.] 

1135  I.  (£15,  ft  B.  K.  for  duunpion.*)— Gbobgb  Bullouqh,  Ram,  Inverness* 
shire,  for  Bhonma  3928,  brindled,  bom  in  Feb.,  1895,  in-milk,  calved 
Jan.  3, 1900,  bred  by  T.  Y.  Smith,  Ardtomish,  Morvem ;  s.  Victor  6th 
951,  d,  Sgiathaoh  8th  3371  hy  Victor  2nd  829. 

1140  n.  (£10.)— WiLLXAU  NiMMO,  Oastle  Bden,  Go.  Durham,  for  Blaoldo 
3358,  black,  bom  in  1890,  in-milk,  calved  Jan.  22,  1900,  bred  by  T.  V. 
Smith,  Ardtomish,  Morvem ;  s.  An-T*-Iasgair  13,  d,  Dubh  Linin  690. 

1141  m.  (£5.>— T.  V.  Smith,  Ardtomish,  Morvern,  R.8.O.,  Argyllshire,  for 
Phroiseag  4tli  of  Ardtomish  2375,  yellow,  born  in  Jan.,  1890,  in-milk, 
calved  Jan.  2, 1900;  s.  An-T'-Iasgsdr  13,  d.  Pliroiseag  Odhar  2nd  1250  by 
Goirintee  115. 

1145  B.  B.  ft  H.  0.— This  Dxtkb  of  Suthebland,  for  KoragSndof  Dnnrobin. 
1134  H.  0.— H.B.H.  Thb  Pbinoh  of  Wales,  K.G.,  for  SUlo  Buidhe  3rd, 

Com. — W.  D.  Mackenzie,  for  No.  1136,  Feorag  of  Farr;  Lobd  Mii>- 
dlbton,  for  No.  1138,  Biabhaoh  Baadh  8rd  of  Appleoross,  and  No. 
1139,  VlUnish  Bnadh  3rd. 

Class  IZl.—HigMand  Eei/ers,  caked  in  1897.     [3  entries.] 

1147  I.  (£10,  ft  Champion.^— T.  Y.  Smith,  Ardtomish,  Morvem,  R.S.O., 
Argyllshire,  for  Ominneag  6th  of  Ardtomish,  red,  bom  Jan.  6 ;  s.  Victor 
13th  1290,  d,  Ominneag  4th  of  Ardtomish  3798  by  Victor  6th  951. 

1146  II.  (£5.)— William  Nimmo,  Castle  Bden,  Go.  Durham,  for  Angnsina, 
yellow,  bom  in  May,  bred  by  The  Mackintosh  of  Mackintosh,  Moy  Hall ; 
s.  Ixion  1126,  d.  Angnsina  of  Moy  Hall  2785  by  Duke  736. 

1148  B.  K.  ft  H.  C— The  Dukb  of  Sutherland,  for  Millioent  of  Zhmrobin. 

Class  138.—Eighland  Heif&rs,  calved  in  1898.     [6  entries.] 

1163  I.  (£10.)— Thb  Babl  of  Southbsk,  K.T.,  Kinnaird  Gastle,  Brechin, 
Forfarshire,  for  Lady  Clara  4234,  yellow,  bom  Jan.  1 ;  s,  Ceathamach 
Boidhe  719,  d.  Clara  Clare  1258  by  Sergeant  Baidhe  619. 

1153  n.  (£5.)— Thb  Babl  of  Southbsk,  KT.,  for  Lady  Deo,  yellow,  bom 
Jan.  22 ;  s.  Ceathamach  Bnidhe  719,  d.  Desdemona  3382  by  An-T'-Iasgair. 

1149  B.  K.  ft  H.  C— Gbobgb  Bullouoh,  Rum,  for  Sonsaig  of  Bom. 
1151  H.  C— T.  V.  Smith,  for  Kay  Queen  6th. 

Com.— W.  D.  Mackbnzib,  for  No.  1150,  Banrigh  of  Farr;  Thb  Dueb 
of  Suthbbland,  for  No.  1154,  Taragheal  of  Dnnrobin. 

Ayrshires. 

Class  I2li.— Ayrshire  BuUs,  calved  in  1896  or  1897.    [1  entry.] 

1155  I.  (£15.)— Andbbw  Mitchell,  Barcheskie,  Eirkcndbright,  for  Com- 
mander of  Southwiok  3762,  white,  born  April  12,  1897.  bred  by  Sir  M.  J. 
McTaggart  Stewart,  Bt.,  M.P.,  Soathwick,  Damfries;  s.  First  Choice 
of  Sonthwiok  3005,  d.  Princess  6th  of  Soathwick  9383  by  Blooming 
Heather  of  Dramjoan  1918. 

^  Prlies  given  by  the  York  Loo«l  Oommittee. 

*  Champion  Prise  of  £15  given  by  the  Highland  Cattle  Society  for  the  best  Highland  Gow  or 
Heifer  exhibited  in  Classes  188-138. 
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czlviii  Award  ofLwe^Stack  iVusM  of  York. 

[UnleH  othtrwlM  itated,  OMh  pclie  Aoimal  named  below  wae  "bred  by  exhibitor.*! 
ClasB  I^Q.—Ayr9hvre  Bulls,  cdhed  in  1898.    [2  entrice,  1  absent.] 

1167  I.  (£15.)— Sib  M.  J.  MoTaogabt  Stewart,  Bt..  M.P.,  Sonthwick, 
Dumfries,  for  Xather  of  Southwiok  4138,  white  with  brown  spots,  boni 
April  16 ;  <.  Qaeen*8  Messenger  of  Gavens  3962,  d.  Princess  4th  of  South- 
wick  8104  hy  Robin  Harrey  of  Sonthwick  2119. 

dasB  141. — Ayrshire  Cows  or  Reifers  (inrmilk  or  in-calf),  calved 
in  1894, 1895,  1896,  or  1897.    [3  entries,  1  absent.] 

1160  I.  (£16.)— -Andrew  Mitohbll,  Barcheskie,  Eirkcndbright,  for  Queen 
of  the  Keadow  11704,  white  and  brown,  bom  March,  1897,  in-milk. 
calved  May  7,  1900,  bred  by  Matthew  Templeton,  Dromore,  Kirkcud- 
bright; «.  Private  of  Knockdon  2113,  d.  Queen  of  the  Meadow  of 
Dromore  8946  by  Father  OTlynn  of  Garlaff  1987. 

1169  II.  (£10.)— Alexander  Gross,  Knockdon  Farm,  Maybole,  Ayrshire,  for 
Saowflako  3nd  of  Aitehison's  Bank  11766,  brown  and  white,  bom  May  15, 
1897,  calved  July  13, 1900,  bred  by  Andrew  Mackie,  Aitchison's  Bank, 
Gretna,  Dumfries ;  t.  Knockdon  of  Aitchison's  Bank  8323,  d,  Snowflake 
2nd  of  GastlehiU  8797  by  Peter  of  WhitehiU  1397. 

Class  142. — Ayrshire  Heifers,  calved  in  1898.     [3  entries.] 

U61  I.  (£10.)— Andbbw  Mitghbll,  Barcheskie,  Kirkcudbright,  for  Kary 
13167,  white  and  brown,  bom  March  3,  bred  by  James  Howie,  Hill- 
house,  Kilmamock ;  s.  Traveller's  Heir  of  Hobhonse  2903,  d.  Kancy  of 
Hillbouse  by  Sir  George  201. 

1163  II.  (£6.)— Sib  M.  J.  McTaggart  Stewabt,  Bt.,  M.P.,  Southwick. 
Dumfries,  for  Princess  9th  of  Sonthwick  12535,  brown  and  white,  bom 
Feb.  7 ;  s.  Queen*s  Messenger  of  Gavens  3962,  d.  Princess  6th  of  Southwick 
9383  by  Blooming  Heather  of  Dmmjoan  1918. 

1162  B.  K.  ft  H.  0.— Sib  M.  J.  McTaqgabt  Stewabt,  Bt.,  M.P.,  for  Bettjr  8tk 
of  Southwick. 

Jerseys. 

N,B,^In  the  Jersey  Clones  the  number  inserted  leUhin  bradkets  after  ike 
name  of  an  animal  indicates  the  wmher  of  such  animal  in  the  Island 
Herd  Booh,  A  number  without  braohets  indioates  that  the  animal  is 
registered  in  the  English  Jersey  Herd  Booh, 

Class  liti.'^ersey  BvUs,  calved  in  1896,  1897,  or  1898. 
[14  entries,  2  absent.] 

1168  I.  (£16.)— Mas.  Cyril  E.  Orbbnall,  Walton  Hall  Warrington,  for 
Golden  Monarch  6241,  dark  brown,  bom  Jan.  7,  1897,  bred  by  J. 
Drelaud,  Trinity,  Jersey;  s.  Golden  Lad  2nd  5177,  d,  Agenoria  3rd 
(4125)  P.S.G.  by  Daisy's  Memory  6186. 

1167  n.  (£10.)— Sir  Reginald  Graham,  Bt.,  Norton  Conyers,  Ripon,  for 

Dignity  6625,  whole  colour,  bom  Sept.  30, 1898,  bied  by  W.  Alexander. 

St.  Mary's,  Jersey ;  s.  Castor's  Pride  5496,  d.  Gladness  (vol.  x.  p.  251, 

imported)  by  Castor's  Pride  5496. 
1173  ni.  (£6.)— MRa  Augustus  F.  Perkins,  Oakdene,  Holmwood,  Surrey, 

for  Spot  Stroke,  whole  colour,  bom  March  19, 1898 ;  s,  Qiej  Duke  6676, 

d.  Spot  4th  (vol.  vi.  p.  566)  by  Marius  2nd  3613. 

1170  S.  K.  ft  H.  C— OOL.  H.  L.  B.  McOalmont.  M.P.,  for  Oolden  Spring. 

H.  C— Antony  Gibbs,  for  No.  1166,  Lord  Bourton;  The  Duke  of 
Marlborough,  for  No.  1172,  Dewey;  Pickering  Phipps,  for  No. 
1174,  Gipsy  Premier;  Lord  Rothschild,  for  No.  1176,  Butter  Test, 

1164  Com.— Earl  Oadogan,  K.G.,  for  Hayering  Pride. 
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JwB&y  0<Me,  czliz 

rQalflM  otlkflrwlBe  stated,  each  prlie  anloud  named  below  wae  ''bred  by  exhibitor.**] 

ClasB  UA.— Jersey  BuOs,  calved  in  1899.    [20  entries,  4  absent.] 

1188  I.  (£10.}--0oL.  H.  L.  B.  MoCalicont,  M.P.,  Bishopswood,  Ross,  Here- 
fordshire, for  Chief  Jnitioo,  whole  oolonr,  bom  July  11 ;  «.  Chancellor 
6500,  d.  Wigton  6th  (vol.  vi.  p.  630)  by  Florals  Lad  4098. 

1185  n.  (;£6.)— Mbs.  CtbUi  E.  Orebnall,  Walton  Hall,  Warrington,  for 
Bngler  8nd,  whole  colour,  bom  May  4 ;  s.  Golden  Monarch  6241,  d, 
Peronne  (vol.  x.  p.  310,  imported)  by  Bagler  6486. 

1191  B.  K.  4  H.  C— A.  Millbb-Hallbtt,  Ohelsfleld,  for  Free  Stater. 

H.  0.— E.  MuBBAY  IND,  for  No.  1187,  Enohaster ;  Lord  Rothschild, 

for  No.  1195,  Ferry  Farm  Duplex. 
Com.— Eabl   Cadogan,  E.G.,   for  No.  1179,  General  Bnller;   Mrs. 

Gbbbnall,  for  No.  1186,  Longueyille  Honaroh ;  Mrs.  McIntosh,  for 

No.  1189,  Why  Hot;  Mrs.  Pbrkins,  for  No.  1192,  Bobby ;  Pigkbrihq 

Phipps,  for  No.  11D3,  Harmonio. 

Class  145.— «7ar«0S^  Caufs  {in-miOs),  edlved  in  1894,  1895, 1896, 
or  1897.     [26  entries,  6  absent.] 

1200  I.  (iW5.>— 0.  W.  Armitagb,  Woodlands,  Northaw,  Potter's  Bar,  for 
HelYinaSrd  (vol.  viii.  p.  226),  whole  colonr,  born  Feb.  4, 1894,  in-milk, 
calved  April  10, 1900,  bred  by  J.  P.  Falle,  St.  Mary's,  Jersey;  s.  Lowland 
Elng  4616,  d,  Melvina  (2806)  F.S.G. 

1221  II.  (j^lO.)— G.  Murray  Smith,  Gmnley  Hall,  Market  Harborongh,  for 
Sultana  (vol.  ix.  p.  299),  whole  colour,  bom  April  7,  1895,  in-milk, 
calved  April  30, 1900,  bred  by  Lord  Rothschild,  Tring  Park,  Herts ;  s. 
Spot's  Lad  4389,  d.  Regina's  Sultana  (imported). 

1220  m.  (£6.)— G.  Murray  Smith,  Market  Harborough,  for  La  Chaise 
Camellia  (vol.  ix.  p.  240),  whole  colour,  bom  April  25,  1895,  in-milk, 
calved  May  13, 1900,  bred  by  P.  Le  Brocq,  St.  Owen's,  Jersey.;  «.  Sir 
June  5393,  d,  Amelie  (3630)  P.S.G.,  by  Grantez  Lad  3340. 

1210  S.  K.  4  H.  C— Mrs.  Gharlottb  MoIntosh,  for  Olorissa  8rd. 

H.  C.'-O.  W.  Armitagb,  for  No.  1201,  Mignonne ;  Mrs.  Grbbnall,  for 
No.  1205,  Longneyille  Brownie  4th ;  Col.  MoGalmont,  M.P.,  for  No. 

1208,  Lottie;  Mrs.  MoIntosh,  for  No.  1211,  Linda;  Lord  Roth- 
schild, for  No.  1217,  Jewel,  No.  1218,  Lotus  Lily,  and  No.  1219, 
XUen  2nd. 

Com.— Mrs.  Grbbnall,  for  No.  1206,  LongnoTille  Brownie  6th ;  Col. 
MoCalmont,  M.P.,  for  No.  1207,  Freedom ;  Mrs.  McIntosh,  for  No. 

1209,  Charlotte  6th ;  A.  Millbr-Hallbtt,  for  No.  1212,  Fanoy  Aster 
8rd. 

Class  Ui.-^ereey  Eei/ere  {m-milk  or  in-odlf)^  eahed  in  1898. 
[31  entries,  11  absent.] 

1225  I.  (jS15.)— C.  W.  Armitagb,  Woodlands,  Northaw,  Potter's  Bar,  for 
Flora's  Daughter  (vol.  xi.),  whole  colour,  bom  May  18,  in-milk,  calved 
April  19,  1900,  bred  by  W.  MoEenzie  Bradley,  Leylands,  Meopham, 
Kent ;  s.  Flora's  Champion  5882,  d.  Grand  Daughter  (vol.  vi.  p.  243, 
imported)  by  Sir  William  2nd  3810. 

1252  n.  (i^lO.)— Lord  Rothschild,  Tring  Park,  Herts,  for  Golden  Lass, 
broken  colour,  bom  March  25,  in-milk,  calved  April  17, 1900 ;  s.  Wig- 
ton's  Cicero  5769,  d.  Dairy's  Golden  (vol.  viii.  p.  198)  by  Golden  lad 
3324. 

1242  III.  (£6.)— Mrs.  Charlottb  McIntosh,  Havering  Park,  Romford, 
for  Pearl  4th,  grey,  bom  Jan.  12,  in-milk,  calved  May  4,  1900,  bred  by 
C.  Le  Sneor,  Grouville,  Jersey ;  s.  Golden  Fern's  Lad  6236,  d.  Pearl  3rd 
(6616).   ^ 

1227  B.  K.  k  H.  C— EARL  Cadogan,  E.G.,  for  Beatrice. 
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ol  Awoflrd  of  Live-stock  Prizes  at  York. 

tUnlOH  otherwiae  itated,  eaoh  prise  Animal  named  below  was  **  bred  t^  exhiUtoc*^ 
H.  0.— P.  H.  FoWLEB,  for  No.  1230,  Alfiriiton  Pride  Sth ;  E.  MuBBAT 
IND,  for  No.  1288,  Hon  Plaiiir'i  Lftdy ;  Mb8.  McIntosh,  for  No.  1240, 
Olemanti&a  4tli ;  Lord  fioTHBCHiLD,  for  No.  1258,  Oxford  SunziM. 
Com.— M  KB.  PsEKiBS,  for  No.  1246,  Lai  Frai,  and  No.  1247,  Miai 
Oftrfleld. 

ClaSB  147.— ^ar^  Eetfers,  ealved  in  1899      [30  entries,  6  abeent] 

1276  I.  (£16.)— Mrs.  Auqustus  F.  Pbbktns,  Oakdene,  Holmwood,  Surrey, 
for  Mri.  BardoU,  light  fawn,  bom  March  15 ;  «.  Grey  Dake    6676,  d, 
Mrs.  Butterwick  (vol.  vi.  p.  87)  by  King  Ethelred  4214. 
1265  II.  (;glO.)— Mrs.  Ctbil  £.  Gbbsnall,  Walton  Hall,  Warrington,  for 
La  Chaita  Linda,  dark  brown,  bom  Jan.  6,  bred  by  P.  Le  Brooq,  St. 
Owen's,  Jersey ;  s.  Clio  (2620),  d,  Becqaet's  Jubilee  2nd  (3494). 
1271  III.  (£5.)— Ck)L.  H.  L.  B.  MgCalhont,  M.P.,  Blshopswood,  Roai,  Here- 
fordshire, for  Danger,  fawn,  bom  March  30 ;  «.  Bed  Rag  6381,  d.  Sur- 
prise (vol.  vL  p.  680,  imported)  by  Grolden  Lad  3324. 
1274  B.  M,  k  H.  C— Mrs.  Augustus  F.  Pbrkins,  for  Lady  of  Lyou. 

H.  C— Eabl  Oadoqan,  E.a.,  for  No.  1269,  Lady  Blncksr ;  L.  G.  Gisbobkb, 
for  No.  1264,  TStacq  Basiie ;  E.  Murbat  Ibd,  for  No.  1269,  Topay,  and 
No.  1270,  Willow;  Mrs.  MoIntosh,  for  No.  1272,  Forgot-nie^At ; 
Lord  Bothschild,  for  No.  1280,  Oraoe  Darling. 
Com.— C.  W.  Abmitagb,  for  No.  1256,  Belle  of  Leylandt ;  Bbough 
&  Challinob,  for  No.  1257,  Batterfly  Witoh ;  Lord  BoTHSCfHiLD,  for 
No.  1281,  Begina'i  Sultana  eth. 

GuemseyB. 

N,JB, — Unlsu  cthsrwi8e  ttated,  the  number$  rrfw  to  fhs  IkigVU\  6hidriu$§ 
Herd  Book. 

Class  l^.^Guemiey  Bulla,  calved  in  1896, 1897|  or  1898. 
[13  entries,  1  absent.] 

1288  I.  (:ei6.)— W.  A.  Glynn,  Beagrove,  SeaTiew,  Isle  of  Wight,  for  Frolio  6th 
899,  orange  fawn  and  white,  bom  Feb.  28,  1896;  i.  Frolic  6th  612, 
d.  Favourite  9th  760  by  Hopefol  26. 

1296  II.  (£10.)— Mrs.  Montefiobb,  Worth  Park,  Crawley,  Bnssez,  for 
Signalman  8nd  1048,  fawn  and  white,  bom  Feb.  22, 1897 ;  i.  RignaitrMm 
685,  d,  Miranda  6th  2253. 

1287  III.  (£5.)— W.  Hbbbbbt  Fowlbb,  Claremont,  Taunton,  for  Clartmont 
Westward  Ho  1091,  pale  red  and  white,  born  Jan.  14,  1897,  bred  by 
T.  Maby,  St.  Martin's,  Guemsey ;  «.  Loyal  of  the  Hnngneta  978  P.8., 
R.GA..S.,  d.  LUy  of  Calais  1604  F.S.,  R.G.A.8.,  Jy  Ajax  208  P.S., 
R.G.A.S. 

1295  B.  K.  4  H.  C— Mbs.  Montefiobb,  for  Lord  Bobs. 

H.  C— J.  C.  FoRSTBB,  for  No.  1286,  Captain  Lyons ;  Thb  Eabl  of 
Habbwood,  for  No.  1291,  ITnolo  Peter  2nd ;  Lady  Iichbobnb,  for  No. 
1297,  Itchen  Jewel. 

Class  149. — Guermey  BuHs,  ealved  in  1899.     [11  entries,  1  absent.] 
1301  I.  (£10.)— E.  A.  Havbbo,  Hayes  Place,  Kent,  for  Hayes  Prince  1206. 

fawn  and  white,  bom  Nov.  1 ;  «.  Ck>bo  Prince  1147,  d.  Silver  Spade  4649 

by  Sly-of-the-Bordages  988  P.6.,  E.G.A.S. 
1300  ri.  (£5.>— W.  A.  Glynn,  Beagrove,  Seaview,Isle  of  Wight,  for  Billy  8tk 

1187,  orange  fawn  and  white,  bom  May  1 ;  i.  Frolic  6th  899,  d,  Seayiew 

Rose  3921. 

1304  B.  V.  4  H.  C— H.  M.  OzANKB,  Castel,  Guernsey,  fdr  Golden  Btale. 

H.  C— W.  Hebbbbt  Fowlbb,  for  No.  1299,  Claremont  Hcylake;  H.  M. 
OzANKE,  for  No.  1305,  Ximberley. 
1807  Com.— H.  F.  Pluuptbe,  for  Suierain. 
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Ouemsey  and  Kerry  OatUst  di 

[UalMiottiarwlM  itrted,  aioh  prlie  aalsud  nimed  betow  wu  **bnd  1^  tzhlbitor.**] 

CIms  160. — Ouemsey  Oows  or  Heifers  {imrmUk  or  in-^salf),  edlved 
in  1894,  1895,  1896,  or  1897.     [15  entries,  2  abeent.] 

1810  L  (jn5.)— Thb  Hon.  Mb8.  A.  Baillie-Hamilton,  Barley  Lodge,  Bing- 
wood,  Hants,  for  Jeisie  10th  2701,  fawn  and  a  little  white,  bom  Aug.  22, 
1894,  in-milk,  csalved  May  26,  1900 ;  s.  Day  Star  539,  d,  Jessie  8tb  1592 
hy  Loyalist  103. 

1315  n.  (£10.)— B.  A.  Hambbo,  Hayes  Place,  Kent,  for  Cliarmanteof  theChron 
3636,  pale  red  and  white,  bom  July  7, 1896,  in-milk,  calved  April  18, 
1900,  bred  by  J.  Bonrgaize,  Gron,  St.  Saviour's,  Guernsey ;  «.  His  Boyal 
Majesty  1106,  d.  Charmante  5th  2619  P.S.,  B.G.A.S. 

1813  m.  (£5.y—W,  Hbbbbbt  Fowlbb,  Claremont,  Taunton,  for  Glarmnoat 
Jessie  Snd,  3646,  fawn  and  white,  bom  Jan.  3,  1897,  in-milk,  calved 
April  3,  1900 ;  t.  Olaremont  Scamp  880,  d,  Claremont  Jessie  2626  by 
Power  602  P.S.,R.G.A.S. 

1823  B.  K.  4  H.  C— Ladt  Tiohbornb,  for  Daisy  Pearl. 

H.  0.—^.  B.  Bllis,  M.P.,  for  No.  1311,  Patienoe  2nd ;  H.  F.  Plumptbb, 
for  No.  1322,  Lady  Ashurst. 

Clan  151.— GueriMey  Heifer$,oahed  tn  1898.  [17  entriefl,  5  absent.] 
1328  L  (£10.)'-J.  0.  Fobstbb,  Clatford  Mills,  Andover,  Hants,  for  Olatford 
Gentle  6218  G.H.B.,  fawn  and  white,  bom  in  January,  bred  by  T.  Le 
Page,  Beaulieu,  St.  Andrew's,  Guernsey;  «.  Loyal  of  the  Hunguets  978 
P.S.,  RG.A.S.,  d.  Lady  West. 
1338  n.  (jS5.)— H.  M.  OzANSE,  Lilyvale,  Castel,  Guernsey,  for  Queen  of 
Holland  4177  P.S.,  B.G.A.S.,  fawn  and  white,  bom  Feb.  13  ;  «.  Massa- 
chusetts 298  F.S.,  B.G.A.S.,  d.  Surahbi  3rd  3146  P.S.,  B.G.A.S. 

1340  B.  K.  4  H.  0.— Laot  Tiohbobnb,  for  Boyal  Bose. 

H.  C.-—F.  H.  Fowlbb,  for  No.  1330,  Princess  of  the  Briqnet  Sth ; 
W.  Hbbbbbt  Fowlbb,  for  No.  1332,  Olaremont  Water  Lily;  Mbs. 
MoKTBFiOBB,  for  No.  1333,  Katrine ;  Lady  Tiohbobnb,  for  No.  1339, 
Itohen  Beda. 

Class  Vi2.—Gueim8ey  Heifers,  cahed  in  1899.    [9  entrieB,  1  absent.] 

1344  I.  {£10.)—'E.  A.  Hambbo,  Hayes  Place,  Kent,  for  Hayes  Prinoess  8rd 

4467,  red  and  white,  bom  Jan.  1 ;  s.  Amphion  763,  d,  Hayes  Princess 

3018  dy  Paramour  718. 
1342  II.  {£5.y—W.  Hbbbbbt  Fowlbb,  Claremont,  Taunton,  for  Olaremont 

Ylotoria  4394,  red  and  white,  bom  May  24 ;  s,  Claremont  Westward  Ho 

1091,  d,  Claremont  Fuchsia  3291  by  Billy. 

1348  B.  K.  4  H.  C— Mbs.  Montefiobb,  for  Claremont  Flora  8rd. 

1341  H.  0.— J.  C.  Fobstbb,  for  Antona  9th. 

Kerries. 

ClMl  153.— iTtfiry  BuUa,  eahed  in  1896, 1897,  1898,  or  1899. 
[4  entries,  1  absent.] 

1352  I.  (jCIO,  ft  B.  K.  for  Champion.")— Robbbtson  Sc  Sons,  Church  Farm, 
Babraham,  Cambridge,  for  La  Kaneha  Bobs,  black,  bom  May  25,  1899, 
bred  by  R.  Barter,  St.  Anne*s,  Co.  Cork ;  «.  Aiome  Prince  349,  d.  Aicme 
Venus  1532. 


*  Challenge  Onp,  ralue  Twenty-five  Onlneiu,  offered  by  the  English  Kerry  and  Dexter  Catt]« 
Bedefey  for  the  bert  Kerry  animal  exhibited  in  Glaeees  16S  and  164.  The  Cap  to  become  the  pro- 
perty of  an  Exhibitor  winning  it  throe  years  in  succession.  ^ 
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clii  Award  of  Live-stock  Pmes  at  Torh 

[UaleM  oihgidie  itated»  qioh  prlw  mfaua  naawd  below  wm  "bwd  ty  whtWtor.T 
1361  II.  (£5.)— Thb   Duohbss   of   Newcastlb,  Clamber,  Worksop,   for 

Hardwiok  La  Hanoha  Kerry  Boy,  black,  bora  Jaly  3, 1898,  bred  by  R. 

Barter,  Blarney,  Co.  Cork ;  s,  Aicme  Prince,  849,  d,  Aicme  Oarlow  2540. 
1350  B.  V.—W.  H.  Mullens,  Westfield  Place,  Battle,  for  Waterrille  Siidax. 

Class  154. — Kerry  Cows  or  ffei/ers  {ir^^miik  or  inrealf)^  oalved  in 
1894,  1895,  1896  or  1897.    [5  entries,  none  absent.] 

1357  I.  (£10,  4  ChampiOB.i)— RoBBBTSOK  &  Sons,  Church  Farm,  Babrahan, 
Cambridge,  for  La  Xaneha  Fan  2558,  black,  bom  1896,  in-milk,  cal?ed 
Dec.  4, 1899,  breeder  unknown. 

1358  II.  (i;5.}^R0BBBTSON  &  SoNB,  Babraham,  for  La  Xaiieha  Qoletta  24S3, 
black,  bom  in  1895,  in-milk,  calved  March  14, 1900,  breeder  unknown. 

1364  B.  B.  ft  H.  O.-.W.  H.  Mullbns,  for  La  Xaneha  Yeita. 

Dezters. 

Class  US.—DeaOer  BuOa,  oalved  in  1896,  1897|  1898,  or  1899. 
[6  entries,  none  absent.] 

1868  I.  (£10,  ft  Champion.*)— BoBEBTSON  &  Sons,  Choroh  Farm,  Babraham, 
for  La  Xaneha  Vnion  Jaok  37,  red,  bom  in  1898,  breeder  unknown. 

1361  II.  (£6.)— Countess  db  la.  Wabb,  The  Manor  Honse,  Bexhill-on-Sea, 
for  Bnokhnrst  Xhalifk  817,  red,  bom  March  20, 1898 ;  «.  La  Maneha  The 
Doctor  342,  d.  Framfield  Opal  811. 

1362  B.  K.— Bobbbtson  k  Sons,  for  La  Xaaoha  John  Bnll. 

Class  166. — Deanter  Cowe  or  Eeifers  (tn-mtft  or  in-edV)t  caived  in 

1894,  1895,  1896,  or  1897.     [8  entries,  none  absent] 

1367  I.  (£10,  ft  B.  B.  for  Champion.^— Baldombbo  db  Bebtodaho,  Cow- 

bridge  House,  Malmesbury,  for  Cowhridge  Tiny  Ann  34,  black,  bom  in 

1897,  in-mllk,  calved  May  21, 1900,  breeder  unknown. 
1370  n.  (£6.)— RoBBBTSON  &  Sons,  Church  Fami,  Babraham,  Cambridge,  far 

La  Xanoha  Bimble  Oirl,  black,  bom  in  1897,  in-milk,  calved  May  19, 

1900,  breeder  unknown. 

1365  B.  B.  ft  X.  C._HJR.H.  The  Pbince  of  Wales,  E.G.,  for  Dainty  GirL 
H.  C— Baldomebo  de  Bebtodano,  for  No.  1366,  Cowhridge  Loto  Lett ; 

Countess  de  la  Wabb,  for  No.  1369,  Waterville  Alma. 

Dairy  Cattle. 

Class  157. — Dairy  Cowe  (itHntlk),  of  any  breed  or  cross. 
[11  entries,  5  absant] 

1383  I.  (£15.)— WILLLA.M  Walsh,  Gilstead,  Bingley,  Yorks,  for  xoan,  calved 
April  27, 1900,  breeder  unknown. 

1375  II.  (£10.)— HiGHABD  EWBANK,  The  Temple,  Leybum,  Yorks,  for 
Beauty  (Shoithom),  roan,  bom  April  7,  1895,  calved  June  1,  1900, 
breeder  unknown. 

1379  in.  (£6.)— Mbs.  Fbances  Pbatt,  Camp  Hill,  Henley-in-Arden,  for 
Snowdrop  (Shorthorn),  white,  bom  March  2,  1891,  calved  May  24» 
1900;  »,  Barrlngton  Emperor  66924,  d.  Dowager  Ify  Granite  47984. 

1376  B.  K.  ft  H.  C.—Geobqe  Habbison,  Gainford  Hall,  for  Dairymaid. 

'  Challeoge  Cap,  value  Twenty-flve  Guineas,  offered  by  the  Englieh  Keny  and  Dexter  Oattie 
-  finoie^  for  the  best  Kerry  animal  exhibited  in  Clasoes  153  and  164.  The  Cup  to  become  the  pro- 
perty  of  an  Exhibitor  winning  it  three  years  in  suocesaion. 

*  ChaUenge  Cup,  valne  Twenty-five  .Guineas,  offered  by  the  EngUah  Kerry  and  Dexter  Gattte 
Society  for  the  best  Dexter  animal  exhibited  in  Classes  156  and  166.  The  Cap  to  become  the  pro* 
perty  of  an  Exhibitor  wixmiug  it  threo  years  in  succ^ou. 


Digiti 


zed  by  Google 


Leicester  and  Cotswold  SJieep.  cliii 

[Unlees  oUienriM  itated,  oaoh  priie  tnimal  nuned  below  wu  *<bred  by  ezUbltor."] 

SHEEP. 

By  "  Two  Sbeab  ^  and  "  Shearling  "  are  meant  sheep  bom  in  1898  and  1809 
respectively. 

Leicesters. 

Oast  158. — LeuxsUr  Two-Shear  Eame,      [7  entries,  none  abeent.] 

1387  I.  (:01O,  a  CliampioB.>>— Gbobob  Habbison,  Gainford  Hall,  Darlington, 
for  Boyal  Kaidttone,  bom  March. 

1390  n.  (£5,  k  B.  IX,  for  Cliamplon.O~J.  J-  Simpsok,  Pilmoor   Hoase, 
Hunmanby,  Yorks,  bom  Mardi. 

1 386  B.  K.  a  H.  C— John  Dowson,  Danby  Castle,  York,  bom  March. 

1388  Com.— £.  F.  Jordan. 

Class  169. — Leicester  Shearling  Rama,    [16  entries,  none  absent.] 

1404  I.  (:C15.),  &  1402  11.  (£10.)— E.  F.  JoBDAN.  Driffield,  bom  March. 
1398  m.  (£5.),  &  1400  B.  K.  a  E.  C.^Gbobgb  Habbison,  Gainford  Hall, 
Darlington,  bom  Feb.  or  March. 

Class  160. — Pens  of  Three  Leicester  Ram  Lamha, 
[5  entries,  1  absent.] 

1409 1.  (£10.)— Gbobob  Habrison,  Gainford,  Darlington,  bom  Feb.  or  Mar. 
1408  II.  (£6.)— John  Dowson,    Danby   Castle,    Danby   End,  York,  born 
March,  bred  by  Miss  Pierson,  Kirby  Bridge,  Stokesley,  Northallerton. 

1411  B.  K.  a  E.  C— J.  J.  Simpson,  Fihnoor  House,  Honmanby,  bom  Feb. 

Class  161. — Pens  of  Three  Leicester  Shearling  Ewes^  of  the  same 
Flock,    [9  entries,  none  absent.] 

1419  I.  (£16.)— J.  J.  Simpson,  Pilmoor  House,  Hunmanby,  bom  March. 

1416  n.  (£10.) — Geobob  Habbison,  Gainford  Hall,  born  Feb.  or  March. 

1417  ni.  (£5.),  &  1418  B.  H.— B.  F.  Jobdan,  Driffield,  bom  March. 

Class  162. — Pens  of  Three  Leicester  Ewe  Lanribs. 
[4  entries,  1  absent.] 

1422  I.  (£10.)— Gbobgb  Habbison,  Gainford  Hall,  born  Feb.  or  March, 

1423  II.  (£5.)— E.  F.  Jobdan,  Eastburn,  Driffield,  born  March. 

1424  B.  E.  a  E.  C— J.  J.  Simpson,  Pilmoor  House,  Hunmanby,  bom  Feb, 

Cotswolds^ 

Class  liZ.'^otswold  Two-Shear  Rams.     [3  entries.] 

1425  I.  (£10.),&1426n.(£6.)— B.  &  W.  T.  Gabne,  Aldsworth,  Northleach, 
Glos.,  bom  Jan. 

1427  B.  E.— Wm.  HoxtlTON,  Broadfield  Farm,  Northleach,  bom  Feb. 

Class  164. — CotsuooU  Shearling  Rams,     [8  entries,  none  absent.] 

1434  I.  (£16.)— Russell  Swan  wick,  R.  A.  C.  Farm,  Cirencester,  bom  Jan.  28. 

1428  II.  (£10.) — R.  &  W.  T,  Gabnb,  Aldsworth,  Northleach,  born  Jan. 
1431  IIL  (£6.) — Wm.  Houlton,  Broadfield  Farm,  Northleach,  bom  Jan. 

1433  B.  E.  a  E.  C,  &  1435  Com.— Russell  Swanwiok. 

*  Ctiampion  Prize  of  £5,  giTen  by  the  LcicesUx  Sliecp  Br«ccleri'  Assoclatiou  for  the  bea& 
LeIceJter  Raoi  exhibited  ia  Clusses  158  and  l&'J. 

VOL.  XI.  T.  s. — 43  m 
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cliv  Awwd  of  Liva-BtocJc  Prizes  of  York. 

CUiUm  oth«rwlM  lUtad,  6Mh  prlM  «n!iBAl  named  below  WM  *  Ixod  I7  «kI^^ 

Clait  1Q6.—Pen8  of  Three  Cotnoold  Earn  Lambs. 
[3  entries.] 

1436  I.  (£lO,y-R,  Sl  W.  T.  Gabsk,  AldBworth,  Northleaoh,  bom  Jan. 

1437  II.  (£5.),  U  1438  B.  H.— RusSBLL  SWAHWICK,  R.  A.  C.  Farm,  Cirencester. 

ClasB  lW,—Pens  of  Three  Cotswold  Shearling  Ewes,  of  the  same 

Flock,    [6  entries.] 

1439  L  (£15.),  &  1440  HI.  (£5.)— R  &  W.  T.  Gabnb,  Aldaworth,  bom  Jan. 
1441  n.  (£10.)— Wm.  Houlton,  Broadfield  Farai,  Northleacb,  bom  Jan.  ac  Feb. 

1443  B.  K.  4  H.  C— RussELL  SwANwiCR,  R.  A.  G.  Farai,  Girenoester. 
Com.— Wm.  Houlton,  for  No.  1442 ;  R.  Swanwick,  for  No.  1444. 

Class  167. — Pens  of  Three  Cotswold  Ewe  Lambs. 
[2  entries.] 

1445  I.  (£10.) — R.  k,  W.  T.  Gabne.  Aldsworth,  Northleach,  bora  Jan. 

1446  II.  (£5.)— RuBSBLL  Swan  WICK,  R.  A.  C.  Farm,  Cirencester,  bom  Jan. 

Lincolns. 

Class  168. — Lincoln  Two-Shear  Rams.    [5  entries,  none  absent.] 

1447  I.  (£10,  k  B.  K.  for  Champion.*) — Tom  Casswbll,  Pointon  Honse,  Folking- 
ham,  for  Pointon  Kaiditono,  bom  Feb. ;  s.  Cracker  2nd  2646,  d,  ky  YisJuj 
Gordon. 

1448  II.  (£5.)— S.  E.  Dean  &  Sons,  Dowsby  Hall,  Bonme,  Lines,  bom  Feb., 
bred  by  J.  E.  Casswell,  Laughton,  Folkingham ;  s.  Langhton  Riby  732. 

1451  B.  K.— J.  M.  Strickland,  for  Brandshy's  First  Fraits. 

Class  169. — Lincoln  Shearling  Rams.    [22  entries,  5  absent] 

1464  I.  (£15,  Si   Champion.1)  &   1462  III.  (£5.)— Hbnbt  Duddiko,  Riby 

Grove,  Great  Grimsby,  bom  Feb.  23. 
1473  II.  (£10.),  &  1472  B.  N.  St  H.  C— R.  &  W.  Weight,  Nocton  Heath,  bom 

Feb. 

1455  H.  C— J.  E.  Casswell. 

Com.— J.  Pbabs,  for  No.  1465 ;  Henet  Smith,  Jun.,  for  Nos.  1466  ft  1467. 

Class  170. — Pens  of  Five  Lincoln  Shearling  Rame^ 
[8  entries,  none  absent.] 

1478  I.  (£15.)— Hbnby  Duddino,  Riby  Grove,  Gt.  Grimsby,  bom  Feb. 

1481  II.  (£10.)— R.  U  W.  Weight,  Nocton  Heath,  Lincohi,  bom  Feb. 
1476  III.  (£5.)— Tom  Casswell,  Pointon  House,  Folkingham,  bom  Feb. 

1475  B.  K.  ft  H.  C— J.  E.  Casswell,  Langhton,  Folkingham,  bora  Feb. 
E.  C— S.  £.  Dean  &  Sons,  for  No.  1477 ;  John  Fbabs,  for  No.  1479. 

Class  171. — Pens  of  Three  Lincoln  Ram  LanJbs. 
[8  entries,  2  absent.] 

1 488  I.  (£10.)— R.  &  W.  Weight,  Nocton  Heath,  Lincoln,  bom  Feb. 
1487  II.  (£5.)— John  Peabs,  Mere,  Lincoln,  bom  Feb. 

1482  B.  H.  ft  H.  C— S.  B.  Dean  k  Sons,  Dowsby  Hall,  Bonme,  bom  Feb.  2. 
1485  H.  C Henbt  Dudding. 


*  Champion  Trize  of  £10  10*.  pivon  by  the  Lincoln  Loug  Wool  Sheep  Breeders*  Associ»tioB  for 
the  BvBt  Lincoln  IXnxw  cxhihitcil  in  01:i'*ecs  168  and  168. 
'*  Prizes  given  by  the  York  Looal  Committee. 
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Lincoln  and  Oxford  Down  Sheep.  civ 

[TTnlen  otberwlse  stated,  eaoh  prise  animal  named  below  was  **l>red  by  exhibitor.'*] 

Glass  172. — Pens  of  Three  Lincoln  Shearling  Ewea,  of  the  same  Flock. 
[6  entries,  1  absent.] 

1491  I.  (£15.)i  &  1492  III.  (£6.)— Hbitby  Dudding,    Riby   Grove,   Great 

Grimsby,  bom  Feb. 
1495  II.  (£10.)— E.  &  W.  Weight,  Nocton  Heath,  Lincoln,  bom  Feb. 
1494  B.  V.  *  H.  C— John  Pears,  Mere,  Lincoln,  bom  Feb. 
1490  H.  C— S.  B.  Dean  k,  Sons. 

Class  173.— Pew*  of  Three  Lincoln  Ewe  Larnbs. 
[7  entries,  2  absent.] 

1502  I.  (£10.)— R.  &  W.  Wright,  Nocton  Heath,  Lincoln,  bom  Feb. 

1497  II.  (£6.),  &  1496  B.  N.  *  H.  C— S.  E.  DiiAK  it  SONS,  Dowsby  Hall,  Bourne, 
Lines,  born  Feb.  2. 

Oxford  Downs. 

Class  174. — Oxford  Down  Two-Shear  Same. 
[5  entries,  none  absent.] 

1503  I.  (£10.),  &  1504  B.  H J.  T.  HoBBS,  Maisey  Hampton,,  born  Feb. 

1606  II.   (£5.)— J.  &  8.  Tbbadwbll,  Winchendon,  Aylesbury,  for  Ho.  8, 

bom  about  Feb.  10 ;  s,  Topsman  2441,  d,  ly  Traveller  2195. 

Class  175. — Oxford  Down  Shearling  Rams.    [15  entries,  3  absent.] 

1510  I.  (£16.)— J.  T.  HoBBS,  Maisey  Hampton,  Fairford,  Glos.,  bom  Feb. 
1517  n.  (£10.)— Hugh  W.  Stilgoe,  The  Grounds,  Adderbury,  Banbury, 

bora  Jan.  14  ;  s.  Gillett's  No.  9  of  1896,  2299,  d.  by  Amateur  1064. 
1520  III.  (£5.)— J.  &  S.  Tbbadwell,  Winchendon,  Aylesbury,  bom  Feb. 
1508  B.  B.  *  H.  C— John  C.  Bady,  Wellingboro',  bom  Feb. 

H.  C— J.  T.  HoBBS.  for  No.  1612;  J.  &  S.  Treadwell,  for  No.  1519. 

Com.- J.  C.  Eady,  for  No.  1509;  J.  T.  Hobbs,  for  No.  1511;  J,  &  S 
Treadwell,  for  No.  1618. 

Class  176. — Fens  of  Three  Oxford  Down  Ram  Lambs. 

[6  entries,  none  absent.] 

1525  I.  (£10.)— W.  J.  P.  Reading,  Rectory  Farm,  Langford,  Lechlade,  bom 

Jan.;  ss.  Langford  Hero  and  Adam's  No.  141  of  1898,  2752. 
1524  II.  (£6.)— R.  W.  Hobbs,  Kelmscott,  Lechlade,  bora  Jan.  28. 
1527  B.  K.  St  H.  C— Gbobgb  Street,  Maulden,  Ampthill,  bom  Feb. 

Class  177. — Fens  of  Three  Oxford  Down  Shearling  Ewes,  of  the  same 

Flock.     [3  entries.] 

1529  I.  (£16.) — John  C.  Eady,  Irchester  Grange,  Wellingboro',  born  about 
Feb.  6 ;  ss.  Youog  Worley  1995  and  Top  Price  2680,  dt,  by  Royal  Dar- 
lington 2158  and  Winchendon  Hero  990. 

1530  II.  (£10.)— John  C.  Eady,  Wellingboro*,  bom  about  Feb  6;  M.  Young 
Worley  1995  and  Winchendon  Hopeful  2204,  ds,  by  Testerton  Royalty 
966  and  Royal  Darlington  2158. 

1531  III.  (£5.)— W.  A,  Trbwbbkb,  Ryne  Hill,  Chipping  Norton,  bom  March 
10,  11,  and  18. 

Class  178. — Fens  of  Three  Oxford  Doum  Ewe  Lambs. 
[6  entries,  none  absent.] 

1537  I.  (£10.)— W.  A.  Tbewbeke,  Ryne  Hill,  Chipping  Norton,  bom  Jan. 
1633  II.  (£5.)— R.  W.  HoBBS,  Kelmscott,  Lechlade.  born  about  Jan.  28. 
1534  B.  B.  4  H.  0.— W.  J.  P.  Reading,  Langford,  Lechlade,  born  Jan, 

m2 
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clvi  Awa/rd  of  Livestock  Prwes  at  York. 

pjnIeM  othcrwlM  itoted,  mdh  priie  aalmal  DMnod  bdow  wm  **bred  ly  CTbfhftor.T 

Bhropshires. 

Clasi  179. — ShropAire  TtWhShear  Itam$.    [11  entiieB,  3  absent.] 

1540  I.  (£10.)— B.  P.  COOPEB,  Bhenstone  Court,  Lichaeld,  bom  Feb.,  bred  by 

D.  Battar,  Corston,  Conpar  Angus,  N.B. 
164i  U.  (£5.)— Andrew  B.  Mansbll,  Harrington  Hall,  Shifnal,  bom  Feb^ 

bred  by  J.  Bowen^ Jones,  Ensdon  House,  Montford  Bridge. 

1642  B.  K.  ft  E.  C. — John  Haedino,  Norton  House,  Sbifnal,  bom  Feb. 

H.  C— Mbs.  Babbs,  for  No.  1538 ;  A.  Bba.dbubhe,  for  No.  1539 ;  T.  Fbkx, 
for  No.  1541. 
1546  Com.— T.  8.  Minton. 

Class  IM.— Shropshire  Shearling  Rami.    [37  entries,  6  absent] 

1569  I.  (€16.),  &  1670  n.  (£10.)— Andbbw  E.  Manbbll,  Harrington  Hall, 

Shifnal.  bom  Feb. 
1649  III.  (£5.)— Mbs.  Mabia  Babbs,  Odstone  Hall,  Atberstone,  bom  Maich. 
1566  B.  H.  k  H.  C— R  P.  COOPEB,  iSbenstone  Court,  Lichfield,  bom  Feb. 

H.  C— A.  Bbadbxtbnb,  for  No.  1551 ;  D.  Buttab,  for  No.  1652  ;  R.  P. 
CoOPEB.  for  No.  1556  ;  P.  A.  &  G.  T.  EVAifs,  for  No.  1568;  T. 
Fbnn,  for  No.  1559 ;  J.  Habdino,  for  No.  1563 ;  W.  F.  iHGE,  for 
Nos.  1567  &  1568;  T.  S.  MlWTON.for  No.  1574;  P.  A.  Mdktz,  M.P., 
for  No.  1575  ;  CoL.  Sandbagh,  for  No.  1577 ;  The  Eabl  of  Stbath- 
HOBE,  for  Nos.  1578  &  1580;  A.  Tanneb,  for  No.  1581. 

Com.— D.  Buttab,  for  Nos.  1553  &  1554;  T.  Fenn,  for  No.  1560;  G.  L. 
FosTEB  Harteb,  for  No.  1564;  Philo  L.  Mills,  for  No.  1672;  W. 
Thomas,  for  No.  1582. 

Class  181. — Pens  of  Five  Shropshire  Shearling  Eams.^ 
[1 7  entries,  4  absent.] 

1598  I.  (£15.)— P.  Albert   Muntz,  M.P.,  Dunsmore,  Bugby,  bom  about 

March  1. 
1586  II.  (£10.)— Mbs.  Mabia  Babbs,  Odstone  Hall,  born  March. 
1694  III.  (£6.)— W.  F.  INQE,  Thorpe  Hall,  Tamworth,  bom  ITeb.  or  March. 

1588  B.  H.  a  H.  C. — David  Bdttab,  Coupar  Angus,  N.B.,  bom  March. 

H.  C— R.  P.  CooPBB,  for  No.  1589 ;  P.  A.  &  G.  T.  EvAMS,  for  No.  1690 ; 

J.  Habding,  for  No.  1592;  A.  Tanneb,  for  No.  1600. 
Com.— T.  Fenn,  for  No.  1591;  T.  S.  Minton,  for  No.  1697;  W.  Thomas. 

for  No.  1601. 

Class  162,^Pen8  of  Three  Shropshire  Lamb  Earns. 
[13  entries^  3  absent.] 

1609  I.  (£10.),  k  1610  11.  (£5.)— Akdbew  E.  Maksell,  Harrington  Hall, 
Sbifnal,  born  Feb. 

1611  B.  K.  a  H.  C— Philo  L.  Mills.  Buddington  Hall.  Notts,  bom  March. 
H.  C— Mbs.  Babbs,  for  No.  1608;  J.  Habdinq,  for  No.  1606. 
Com — P.  A.  Muntz,  M.P.,  for  No.  1612;  H.  C.  G.  Pabkeb,  for  No. 
1613;  W.  Thomas,  for  No.  1614;  B.  Wall,  for  No.  1616. 

Class  183. — Fens  of  Three  Shropshire  Shecerlivg  Ewes,  of  the  same 
'  Flock,     [15  entries,  2  absent.] 

1625  I.  (£16.)— W.  F.  Inge,  Thorpe  Hall,  Tamworth,  bom  Feb.  or  March. 

1626  n.  (£10.)— Philo  L.  Mills,  Buddington  Hall,  bom  Feb.  and  March. 
1616  III.  (£6.)— Mbs.  Mabia  Babbs,  Odstone  Hall,  Atherstone,  bom  March. 


*  Prizes  given  by  the  York  Local  Committee. 
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Shropshire  wnd  Southdoum  Sheep.  clvii 

[XJnlea  oiherwlM  stated,  Moh  prize  animal  named  below  was  **  bred  by  exhibitor."] 
1619  B.  V.  ft  H.  C.'R.  P.  GooPBB,  Shenstone  Court,  Lichfield,  born  Feb. 
H.  C— A.  Bradbubne,  for  No.  1617;  R.  P.  Coopbb,  for  No.  1618 ;  P.  A. 
&  a.  T.  Evans,  for  No.  1620 ;  W.  F.  Inge,  for  No.  1624  ;  P.  A.  Muntz, 
M.P.,  for  No.  1627 ;  The  Earl  of  Stbathmobb,  for  No.  1629 ;  A. 
Taknbb,  for  No.  1630. 

Class  184. — Pens  of  Three  Shropahire  Ewe  Lambs. 
[12  entries,  2  absent.] 

1639  I.  (£10.)— Philo  L.  Mills,  Rnddington  Hall,  Notts,  born  March. 
J637  II.  (£6.)— Andbew  E.  Mansell,  Harrington  Hall,  Shifnal,  bom  Feb. 

1631  B.  V.  4  H.  0.— Mbs.  Mabia  Babbs,  Odstone  Hall,  bom  Feb. 

H.  0— J.  Habding,  for  No  1634 ;  G.  L.  Fobtbb  Habtbb,  for  No.  1636 ; 

A.  E.  Mansell,  for  No.  1638 ;  P.  A.  Muntz,  M.P.,  for  No.  1640;  B. 

Wall,  for  No.  1642. 
1641  Com.— H.  C.  G.  Pabkeb. 

Boutlidowns. 

Class  185. — Southdown  Two-Shear  Earns.    [11  entries,  1  absent.] 

1646  I.  (£10,  ft  Champion.^— C.  R.  W.  AnsAiirB,  Babraham  Hall,  Cambridge, 

bom  about  Feb.  1. 
1660  II.  (£6.)— Paghau  Habbottb  Co.,  Selsey,  Chiohester,  bom  Feb. 
1644  B.  K.  ft  H.  0.— H.R.H.  The  Pbincb  of  Wales,  K.G.,  bom  Feb. 

1653  E.  C— The  Duke  of  Richmond  and  Gobdon,  K.G. 

Class  186. — Southdown  Shearling  Rams,     [34  entries,  2  absent.] 

1665  I.  (£16,  ft  B.  K.  for  Champion.*) — Jebemiah  Oolhak,  Gatton  Park, 
8arrey,  born  Feb.  20,  bred  by  the  late  J.  J.  Colman,  Easton,  Norwich ; 
«.  Colman'8  No.  22  in  1894,  B.W.,  d,  by  Ck)lman's  No.  U  in  1896,  2385. 

1665  II.  (£10.)— H.R.H.  The  Pbince  of  Walks,  K.G.,  bom  Feb. 

1666  HI.  (£6.)— Geobgb  Coubtauld,  Gat  Hedge,  Haktead,  bom  Feb.  16. 

1659  B.  K.  ft  H.  C. — C.  R.  W.  Adbanb,  Babraham  Hall,  born  about  Feb.  1. 
H.  C.~8iB  Jambs  Bltth,  Bt.,  for  No.  1661 ;  Eabl  Cadogan,  K.G.,for 
No.  1662. 
1680  Com. — Pagham  Habboub  Co. 

Class  187. — Pens  of  Three  Southdovm  Ram  LarnJbs. 
[13  entries,  4  absent.] 

1690  I.  (£10.)— G.  R.  W.  Adbanb,  Babraham  Hall,  Cambridge,  bom  Feb. 
1696  II.  (£5.)— Col.  H.  L.  B.  McOalmont,  M.P.,  Cheveley  Park,  Newmarket, 

born  Feb.  15. 
1696  B.  K.  ft  H.  C— Thomas  Miles,  Buckwell,  Wye,  Kent,  bom  about  Feb.  26. 

H.  C— C.  R.  W.  Adbanb,  for  No.  1689 ;  J.  Colman,  for  No.  1691 ; 
G.  Coitbtauld,  for  No.  1692. 

Clau  Vm.—Pms  of  Three  SotOhdoum  Shearlmg  Ewes^  of  the  same 
Mock.    [11  entries,  3  absent.] 

1704  I.  (£16.)— Eabl  Cadogan,  K.G.,  Culford,  Bury  St.  Edmunds,  bom  Feb. 
1709  II.  (£10.)— Pagham  Habboub  Co.,  Selsey,  Chichester,  bom  Feb. 

*  Champion  Prlie  of  £10 10«.  giren  by  the  Southdown  Sheep  Sooiety  for  the  best  Sonthdown 
Bam  exhibited  in  Clueei  18A  and  186. 
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clviii  Award  of  Live-Stock  Prizes  at  York. 

[17iil«n  oihffTwlM  itated,  moh  priM  animal  named  below  wai  **bnd  by  exhibitor.*] 
1710  in.  (£5.)— The  Duke  of  Richmond  and  Gobdon,  K.G.,  Goodwood, 
Chichester,  bom  Feb. 

1703  B.  K.  4  H.  0.— Sib  Javes  Bltth.  Bt.,  Stansted,  bom  Feb.  14. 

H.  C— J.  COLMAN,  for  Nob.  1706  &  1706 ;  G.  COUBTAULD,  for  No.  1707; 
T.  Miles,  for  No.  1708. 

Class  ISQ.—Fens  of  Three  Southdown  Ewe  Lamha. 
[10  entries,  4  absent.] 

721  I.  (£10.)— Whitakeb  Wbioht,  Lea  Park.  Godalming,  bom  March  5 ; 

«.«.  Golman*s  No.  26  in  1897,  2796  and  Lea  Park  364L 
1716  II.  (£6.)— The  Babl  of  Ellesmbeb,  Stetchworth  Park,  Newmarket, 
born  Feb. 

1716  B.  H.  k  H.  C— Geobgb  Coubtauld,  Cat  Hedge,  Halstead,  bom  Feb.  19. 
1718  H.  C— Cou  McCalmont,  M.F. 

Hampshire  Downs. 

Class  190. — Hampshire  Down  Two-Shear  Rams. 
[10  entries,  4  absent.] 

1724  I.  (£10,  k  B.  B.  for  Champion. 0—Caby  Coles,. Manor  Honse,  Wint^- 
bonme  Stoke,  Salisbury,  for  Candidate  2866,  bom  Jan.  21 ;  «.  Beny 
Court  No.  62.  2695. 

1726  II.  (£6.)-~jAHss  Floweb,  Chilmark,  Salisbury,  bom  Jan. 

1722  B.  H.  k  H.  C— T.  FowELL  BuzTON,  Waters  Place,  Ware,  bora  Jazu 
1728  H.  C— Mbs.  Middleton. 

Class  191. — Hampshire  Down  Shearling  Earns. 
[19  entries,  3  absent.] 

1744  I.  (£16,  k  Champion.!)—  Lobd  Rothschild,  Tring  Park,  Herts,  bom 

about  Jan.  10. 
1739  II.  (£10.)— James  Floweb,  Chilmark,  Salisbury,  bom  Jan. 
1742  III.  (£6.)— R.  W.  Hudson,  Danesfield,  Great  Marlow,  for  Banosfleld  S, 

3490,  bom  Jan.  14  ;  «.  Folio  2969. 

1733  B.  B.  k  H.  C— T.  FowELL  Buxton,  Waters  Place,  Ware,  bom  Jan.   • 
H.  C— T.  FowELL  Buxton,  for  No.  1734 ;  The  Eabl  of  Cabnabton, 

for  No.  1736. 
Com.— Cabt  Coles,  for  No.  1738;   Jambs  Floweb,  for  No.  1740; 

R.  W.  Hudson,  for  No.  1743 ;  C.  A.  Scott-Mubbay,  for  No.  1747. 

Class  192. — Fens  of  Three  Hampshire  Down  Earn  Lambs. 
[16  entries,  4  absent.] 

1754  I.  (£10.)— The  Babl  of  Cabnabvon,  Highclere  Castle,  Newbuiy,  bom 

about  Jan.  14. 
1766  IL  (£d.)--jAM£S  Floweb,  Chilmark,  Salisbury. 

1761  B.  B.  ft  H.  C— T.  FowBLL  Buxton,  Waters  Place,  Ware,  bom  Jan. 

H.  C— Caby  Coles,  for  No.  1755 ;  R.  W.  Hudson,  for  No.  1761 ;  Lobd 
Rothschild,  for  No.  1762 ;  H.  C.  Stephens,  M.P.,  for  Na  1766. 
1769  Com.— Basil  Hanbuby. 

*'  Champion  Prize  of  £20  given  by  the  Hampshire  Down  Sheep  Breeders'  AflKoiatlon  lor  the 
beet  Hampshire  Down  Bam  exhibited  in  Classes  190  and  191. 

Digitized  by  VjOOQ IC 


Hampshire  Doivn  and  Suffolh  Sheep.      ,  clix 

[Ualen  otherwke  stated,  each  prize  animal  named  below  was  "bred  by  exhibitor.**] 

Claii  193. — Pens  of  Three  Hampshire  Down  Shearling  Ewes^  of  the 
same  Flock.    [6  entries,  none  absent.] 

1767  I.  (£15.).  &  1768  11.  (£10.)— Jajies  Flowbb,  Chilmark,  bom  Jan. 

1770  III.  (£5.>— B.  W.  Hudson,  Danesfield,  Great  Marlow,  born  about  Jan.  14. 

1771  B.  K.  k  H.  C— C.  A.  Soott-Mub&a.y,  Hambleden,  bom  Jan  20. 

1772  H.  C H.  C.  Stephens.  M.P. 

Class  194L — Pens  oflliree  Hampshire  Doum  Ewe  Lambs. 
[13  entries,  3  absent.] 

1776  I.  (£10.)— James  Flower,  Chilmark,  Salisbury,  born  Jan. 

1774  11.   (£5.)— The  Babl   op   Cabnaevon,  Highclere  Castle,  Newbury, 
bom  about  Jan.  14. 

1775  B.  V  4  H.  C — Caby  Coles,  Winterbourne  Stoke,  bom  Jan. 

H.  C— T.  FowBLL  Buxton,  for  No.  1773;  R.  W.  Hudson,  for  No.  1780. 
Com.— C.  A.  Scott- MUEEAY,  for  No.  1783 ;  H.  0.  Stephens,  M.P.,  for 
No.  1784. 

Suffolks. 

Class  IW.— Suffolk  Two-Shear  Rams.    [3  entries,  2  absent.] 

1787  I.  (£10,  k  B.  V.  for  Champion. i)— The  Eabl  of  Ellesmebb,  Stetch- 
worth  Park,  Newmarket,  bom  Feb. 

Class  IW.— 'Suffolk  Shearling  Rams.    [9  entries,  3  absent.] 

1793  I.  (£15,  k  Champion').  1791   HI.  (£5.),  &:  1792  B.  H.  *  H.  C— The 

Eabl  of  Ellesmebe.  Stetchworth  Park,  Newmarket,  bom  Feb. 
1797  n.  (£10.)— Hebbbbt  E.  Smith,  The  Grange,  Walton,  bom  Feb. 

Com.— Majob  Baibd,  for  No.  1790;  T.  Goodchild,  for  No.  1794. 

Class  197.— P«7M  of  Three  Suffolk  Ram  Lambs. 
[8  entries,  1  absent.] 

1,805  I.  (£10.)— Hebbbbt  B.  Smith,  The  Grange,  Walton,  bom  Jan.  25. 

1799  n.  (£:5.)— The  Eabl  of  Ellesmebe,  Stetchworth  Park,  bom  Feb. 

1800  B.  H.  k  H.  C— Thomas  Goodchild,  Great  Yeldham  Hall,  bom  Jan. 
Com.— Majob  Baibd,  for  No.  1798;    D.  A.  Gbben.  for  No.  1801; 

Col.  McCalmont,  M.P.,  for  No.  1803;  8.  R.  Shebwood,  for  No. 
1804. 

Class  Ids.— Pens  of  Three  Suffolk  ShearUng  Ewes^  of  the  same  Floek. 

[3  entries.] 

1807  I.  (£15.)|  k  1806  II.  (£10.)— The  Eabl  of  Ellesmebe,  Stetchworth 
Park,  Newmarket,  bom  Feb. 

1808  B.  V.  4  E.  C— Hebbbbt  E.  Smith,  The  Grange,  Walton,  bom  Feb. 

Class  lW,—Pens  of  Three  Suffolk  Ewe  Lambs. 
[9  entries,  1  absent.] 

1815  I.  (£10.)— S.  R.  Shebwood,  Playford,  Ipswich,  bom  Jan. 

1817  n.  (£5.)— Hebbbbt  E.  Smith,  The  Grange,  Walton,  bom  Jan.  25. 

*  Champion  Gold  Medal  giren  by  the  Suffolk  Sheep  Society  for  the  best  Suffolk  Ram  exhibited 
in  Classes  196  and  196. 
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clx  Award  of  Live-Stock  Prizes  <U  York. 

[TTnlett  otherwlM  gtated,  each  prtae  animal  named  bdow  traa  "  bred  t^  exbIbflor.*n 
1812  B.  H.  ft  H.  C— D.  A.  Green,  Fingringhoe  Hall,  Colchester,  bom  Jan. 
1811  H.  C— Thomas  GooDCHiLD. 

Com.— Major  Baibd,  for  No.  1809;  The  Eabl  of  Elleskebb,  for 
No.  1810 ;  Col.  MoGalmokt,  M.P.,  for  No.  1814;  8.  R.  Shsbwooq, 
for  No.  1816. 

Border  Leicesters. 

Clais  200.— Border  Leicester  Ttoo-Shear  Rame.^ 
[11  entries,  none  absent] 

1819  I.  (£10.)— The  Rt.  Hon.  A.  J.  Balfoue,  M.P.,  Whittinghame, 
Prestonkirk,  N.B.,  bom  March. 

1820  n.  (:£5.)— William  Bell,  St.  Martin's  Terrace,  Brampton,  Cumberland, 
for  Anotioneor,  bom  March  10,  bred  bj  J.  Annandale  &  Sons,  Lintz  Green, 
Newcastle-on-Tyne ;  s,  Percy  1897,  d.  by  Haymount  1891. 

1821  B.  K.  St  H.  C— John  Best,  Polmont,  N.B.,  for  Longniddry  Prinee. 
1826  H.  C— Thomas  Winter. 

Com.— The  Bt.  Hon.  A.  J.  Balfour,  M.P.,  for  No.  1818;   Bobest 
Taylor,  for  No.  1824  j  Thomas  Winter,  for  No.  1827. 

Class      1. — Border  Leicester  Shearlmg  Rams. 

[20  entries,  3  absent.] 

1829  I.  (£15.>— The   Rt.   Hon.   A.  J.    Balfour,    M.P.,    Whittinghame, 

Prestonkirk,  N.B.,  born  March. 
1837  II.  (£10.)— J.  £.  Nicholson,  Manor  House,  Lanchester,  co.  Dniiiam, 

bom  March  20 ;  «.  Matt. 
1836  III.  (£6.)— J.  E.  Nicholson,  bom  March  29  ;  «.  Mayor  of  Maidstone. 

1841  B.  K.  ft  E.  C— John  Twentyman,  Wigton,  bom  March  2. 

H.  C— J.  James,  for  No.  1833;  T.  McIntosh,  for  No.  1834;  John 

Twentyman,  for  No.  1843. 
Com.— The  Rt.  Hon.  A.  J.  Balfour,  M.P.,  for  No.  1830 ;  T.  McIktosb, 
for  No.  1835. 

Class  202. — Pens  of  Three  Bc/rder  Leicester  Ram  Lambs,    [6  entries.] 

1853  I.  (£10.)— John  Twentyman,  Hawkrigof  House,  Wigton,  born  March. 

1851  II.  (£5.)— Thomas  McIntosh,  Brechin,  N.B.,  bom  March  12. 

1852  B.  B.  St  H.  C.~J.  E.  Nicholson,  bom  March  10  and  12. 
Com.^THE  Rt.  Hon.  A.  J.  Balfour,  M.P.,  for  No.  1849 ;  J.  James,  for 

No.  1850;  W.  H.  &  J.  WINTER,  for  No.  1854. 

Class  TOZ.—Pens  of  Three  Border  Leicester  Shearling  Bwes^  of  iks 
same  Flock.     [9  entries,  1  absent.] 

1855  I.  (£15.)— The  Rt.  Hon.  A.  J.  Balfour,  M  P.,  Whittinghame,  Fraston- 

kirk,  N.B.,  born  March. 
1860  n.  (£10.)— Robert  Taylor,  Pitlivle  Farm,  Carnoustie,  N.B.,  bom  about 

March  20 ;  ».  Royal  Winner  280. 

1857  IIL  (£6.)— Thomas  McIntosh,  Brechin,  N.B.,  bom  March  15. 

1862  B.  K.  St  H.  C— Thomas  Winter, Aberford,  Leeds,  bom  Maroh. 

1858  H.  C— J.  E.  Nicholson.  1856  Com.— J.  W.  Hall. 

Class  204. — Pens  of  Three  Border  Leicester  Ewe  Lambs.     [7  entries.] 

1866  I.  (£10.)— Thomas  McIntosh,  Brechin,  N.B.,  bom  March  15. 
1864  II.  (£5.)— The  Rt.  Hon.  A.  J.  Balfour,  M.P.,  Whittinghame,  Preetxm- 
kirk,  N.B.,  born  March. 

^  Prizes  giren  by  the  York  Local  Committee. 
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Wenshydcde  Sheep,  clxi 

[Unlefli  otherwise  stated,  each  prize  animal  named  below  wai  **  bred  by  exhibitor.**] 
1867  B.  K.  4  H.  C.-^.  E.  Nicholson,  Manor  House,  Lanchester,  bom  March. 
1866  H.  C.—JosBPH  James. 

Com.— John  Twenttmak,  for  No.  1868 ;  Thoxas  Wintub,  for  No. 
1869 ;  W.  H.  &  J.  WINTER,  for  No.  1870. 

Wensleydales. 

Clan  205.—Wen8leydale  Ttoo-Shear  JRami.^    [7  entries,  1  absent] 

1876  I.  (£16,  ft  Champion.')— The  Exobb.  of  the  late  T.  Willis,  Manor 
House,  Garperby,  Aysgarth,  for  Boyal  Maidstone,  bom  March,  bred 
by  the  late  J.  H.  Calvert,  Snnnyside,  Masham ;  «.  Choice,  d.  "by  Eton. 

1872  n.  (£10,  ft  B  K.  for  Champion.*)— Wm.  Cleasby,  Islebeck  Grange, 
Thirsk,  for  Golden  1900,  bom  March  23 ;  s,  Carperby  Fancy  598,  d,  by 
Maltoter  629. 

1875  in.  (£5.)— James  Rhodes,  Stockeld,  Wetherby,  bred  by  T.  Theakston, 
Maaham  ;  s,  Boyal  Darlington  6S1. 

1877  B.  H.  ft  H.  C— The  Exobs.  of  the  late  T.  Willis,  Carperby,  for 
Boyal  Beoord. 

Class  206. — Wenaleydale  Sheading  Earns.    [10  entries,  1  absent.] 

1887  I.  (£16.)— The  Exobs.  of  the  late  T.  Willis,  Manor  House, 
Carperby,  Aysgarth,  Yorks,  bom  March,  bred  by  W.  Rhodes,  Lundholme, 
Westhouse,  Kirkby  Lonsdale ;  s,  MarenKO  499,  d,  by  Erl  King  382. 

1882  II.  (£10.)— Jambs  Rhodes,  Stockeld,bom  March  9;  s.  Rightboy  702. 
1879  III.  (£5.)— Wm.  Clbasby,  Islebeck  Grange,  Thirsk,  bom  March  21 ; 

t.  Carperby  Fancy  698,  d.  by  Wensleydale  Surprise  380. 

1883  B.  V.  ft  H.  C— James  Rhodes,  Stockeld,  born  March  12. 

Claii  207.— Perw  of  Three  WenBleydah  Ram  Larnhs. 
[5  entries,  none  absent.] 

1888  I.  (£10.)— Ladt  Hbnby  Bentinck,  Underley  Hall,  Kirkby  Londsdale, 
bom  Feb.  and  March ;  «.  Winder  523. 

1889  II.  (£6.)— Jambs  Rhodes,  Stockeld,  Wetherby,  born  March  12  to  22 ; 
#f.  Gamester  677  and  Rightboy  702. 

1891  B.  V.  ft  H.  C— T.  Thompson,  Lancaster,  bom  Feb.  and  March. 

Class  208. — Pern  of  Three  Wensleydale  Shearling  EtoeSf  of  the  same 
Flock,     [8  entries,  1  absent.] 

1900  I.  (£16.)— The  Exors  of  the  late  T.  Willis*  Manor  House,  Carperby 

Aysgarth,  Yorks,  bom  March ;  s.  Omega  506,  ds.  by  Confidence  292  and 

Lord  of  the  Valley  109. 
1896  n.   (£10.)— Jambs  Rhodes,   Stockeld,  Wetherby,  bom   March;  tt. 

Gamester  677  and  Rightboy  702. 
1893  in.  (£6.)— Lady  Henry  Bbntinok,  Underley  Hall,  Kirkby  Lonsdale, 

bom  March  and  April ;  «.  Winder  523. 

1895  B.  V.  ft  H.  C— Wm.  Clbasby,  Thirsk,  bom  about  March  23. 

Class  iOd.^Fens  of  Three  Wensleydale  Ewe  Lambs.^ 
[5  entries,  none  absent.] 

1906  I.  (£10.)— The  Exobs.  of  the  latbT.  Willis,  Manor  House,  Carperby, 
Aysgarth,  Yorks,  born  March  and  April;  «.  Royal  Maidstone,  d,  by 
Sensation  353. 

*  Prisee  glTen  by  the  York  Local  Committee. 

*  Champion  Prise  of  £10,  given  by  the  Wensleydale  Blue-Faced  Sheep  Breeden*  AasoclAtioo, 
tat  the  beet  Wensleydale  Bam  exhibited  la  Gteaaes  805  and  S06. 
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clxii  Awcurd  of  Live^Stock  Prizes  ai  York. 

[UaleM  othflrwiie  stated,  eaoh  prize  animal  named  below  web  **  bred  by  OKblbitor.**] 

1901  II.  (^£5.)— Ladt  Henbt  Bentingc,  Underley  Hall,  Kirkbj  Lonsdale, 
bom  Feb. ;  i.  Winder  623. 

1902  B.  V.  ft  H.  C— Jahes  Bhodes,  Stookeld,  Wetheiby,  bom  March. 

Kentish  or  Romney  Marsh. 

Clasi  210. — Kentish  or  Romney  Mcvrah  Skeoerling  Rams* 
[11  entries,  1  absent.] 

1913  I.  (£10.)~Fbbdbrick  Neamb,  Macknade,  Faversham,  bom  March  18. 
1908  II.  (£5.)— Alfred  Amos,  Spring  Grove,  Wye,  for  Amos  88,  bom  March  10. 

1912  B.  V.  ft  H.  C— Wm.  Millbn,  Sjndale  Tallej,  Fkversham,  bom  Apr.  S. 

Claii  211. — Pens  of  Three  KerUish  or  Rorrmey  Marth  Shearling  Ewetf 
of  the  same  Flock.     [7  entries,  none  absent.] 

1919  I.  (j^lO.) — Wu.  MiLLEN,  Syndale  Valley,  Faversham,  bom  in  March. 

1920  II.  (£6.)— Wm.  Millen,  Faversham,  bom  about  April  6. 

1922  B.  V.  ft  H.  C.-^F.  Neahb,  Macknade,  Faversham,  bom  Maroh  18. 
1917  Com.^CHABLES  File. 

Devon  Long-Woolled. 

Clais  212. — Devon  Long-WoolUd  Two-Shear  or  Shearling  Rams. 
[6  entries,  3  absent.] 

1928  I.  (£10.)— F.  White,  Torweston.  Williton,  Som.,  bora  Feb.  1898. 

1929  n.  (£5).— Fbboeriok  White,  Williton,  bom  Feb.  1899. 

1924  B.  K.  ft  H.  C — R.  Code,  Chevithome  Barton,  Tiverton,  bom  Feb.  1898. 

Clais  213. — Pens  of  Three  Devon  Long-WooUed  Shearling  Ewes,  of 
the  Same  Flock.     [2  entries.] 

1930  I.  (£10.) — Robert  Cook,  Chevithome  Barton,  Tiverton,  bom  Feb. 

1931  II  <,£5.)— Frederick  White,  Torweston,  Williton,  Somerset,  bom  Feb. 

Somerset  and  Dorset  Homed. 

dau  214. — Somerset  and  Dorset  Homed  Shearling  Rams, 
dropped  after  November  1,  1898.     [2  entries.] 

1932  I.  (£10.)— William  Reginald  Flower,  West  Stafford,  Dorchester, 
for  Flower's  No.  64  1107,  bom  Nov.  20,  1898;  i.  Flower's  No.  65  1020, 
d.  by  Flower's  No.  42  674. 

1983  n.  (£6.)— William  Reginald  Flower,  for  Flower's  Vo.  70  1179, 
bom  Deo.  22, 1898  ;  t.  Flower's  No.  45  682,  d.  by  Ninehead  No.  4. 

Class  215. — Pens  of  Three  Somerset  and  Dorset  Homed  ShearUng 
EtveSf  of  the  same  Flock,  dropped  after  Novemher  1,  1898. 

[4  entries.] 

1935  I.  (£10.)— Leonard  C.  Attrill,  Bowcombe  Farm,  Garisbrooke,  Isle  of 
Wight,  bom  Nov.  and  Dec.  1898  ;  m.  Boxer  918  and  Fkrthing  991. 

1936  II.  (£5.)— William  Reginald  Flower,  West  Stafford,  Dorchester,  bora 
Nov.  20,  1898  ;  8.  Flower's  No.  56  1020. 

1984  B.  H.  ft  H.  C— L.  C.  Attrill.  bom  in  Nov.  and  Dec.  1898. 

1937  Com.— William  Reginald  Flower. 
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Cheviot  and  Black^Faced  Mountain  Sheep,  clxiii 

^nliM  otlMrwlM  stated,  Moh  prise  anlnul  named  below  wai  **  bred  by  exhibitor.*] 

Cheviots. 

Clail  216. — Cheviot  Hams,  Two-Shear  and  upuxvrde. 
[6  entrieB,  none  absent.] 

1938  I.  (j£10.),  ft  1939  Com.— John  Elliot,  Hindhope,  Jedburgh,  N.B.,  bom 

April  15,  1898. 
1942  n.  (€5.),  &  1943  B.  N.  ft  H.  C— JOHN  RoBSON,  Newton,  Bellingham, 

Northumberland,  bom  April,  1898. 

Class  217. — Cheviot  Shearling  Rama,     [6  entries,  none  absent.] 

1944  I.  (;€10.).  &  1945  E.  H.  ft  H.  C— John  Elliot,  Hindhope,  Jedburgh, 

N.B.,  bom  April  16. 
1948  II.  (£6.)— John  Robson,  Newton,  Bellingham,  born  April. 

1946  CoBU^jAcoB  Robson. 

Class  218. — Pens  of  Three  Cheviot  Shearling  Fwea,  of  the  same 
Flock,    [5  entries,  none  absent.] 

1953  I.  (£10.),  k,  1954  II.  (:e5.)— John  Robson,  Bellingham,  bom  April. 

1950  B.  N.  ft  H.  C— John  Elliot,  Hindhope,  Jedburgh,  N.B.,  born  April  16. 

1951  Com.^JAGOB  Robson. 

Black-Faced  Mountain. 

Clasi  219. — Blads-Faced  Mountain  Bams,  Two-Shear  and  upwards, 
[7  entries,  1  absent.] 

1956  I.  (£10.)— The  Exobs  of  thb  late  T.  Dabgus,  Burneside  Hall, 
Kendal,  bom  about  Apr.  20, 1898,  bred  by  Mr.  Fleming,  Threepland,  N.B. 

1958  11.  (£5.) — Thomas  Rawlinson,  Park  House,   Kirkby   Lonsdale,   for 
Heetor  KaoDonald,  bom  Apr.  16, 1898;  ».  Avon's  Model,  d.  by  Fifty-one. 

1961  B.  H.  ft  H.  0.— Jos.  ViCKEBS,  Elm  Park,  Tow  Law,  for  Kountain  Top. 

1957  H.  C— Donald  T.  Mabtin. 

Class  220. — Black-Faced  Mountain  Shearling  Bams, 
[9  entries,  none  absent.] 

1964  I.  (€10.)— The  Exobs  of  the    late  T.  Dabgue,  Bumeside  Hall, 

Kendal,  bom  April  24;  *.  Young  Density. 
1969  II.  (£5.)— Joseph  Yickebs,  Elm  Paik,  Tow  Law,  co.  Durham,  bom 

April;  s.  Goldsmith. 

1963  B.  K.  ft  H.  C— Cbawfobd  Bbos.,  Cartington,  Rothbury,  bom  April  20. 
1967  H.  C— Thomas  Rawlinson. 

Class  221.— Fens  of  Three  Blade-Faced  MowUain  Shearling  Ewes^  of 
the  same  Flock,    [7  entries,  none  absent.] 

1977  I.  (€10.),  &  1976  n.  (€5.)— Joseph  Viokbbs,  Ehn  Park,  Tow  Law,  co. 
Durham,  bom  April ;  i.  Goldsmith. 

1972  B.  H.  ft  H.  C— The  Exobs  of  the  late  T.  Dabqub,  bom  in  April. 

1973  H.  G.'DoNALD  T.  Mabtin. 
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clxiv  Award  ofLiv&-8toek  Prkei  at  York. 

{JSvl^m  oUMTwiN  iteted,  etoh  prise  ulmaloamfld  b«]0w  wm*  bred  l^r  tacUbttor."] 

HerdwlckB. 

CImi  222. — fferdufick  Ram§^  Two-Shear  and  uptoarda. 
[3  entries,  2  absent.] 

19S0  I.  (^10.)— John  Rothbbt,  Palace  Howe,  Ckwkennonfh,  for  BolniiMii, 
bom  April  4, 1898 ;  «.  Lindow,  d,  by  Prime  Minister. 

Clais  223.— P«M  of  Three  Herdvoick  Shearling  Sufee,  of  the  mme 

Flock.    [3  entries,  1  absent.] 

1982  I.  (^10.),  k  1983  II.  (£6.)— 8,  D.  Staklet-Dodgsok,  Tambank. 
Cockermonth,  bom  April,  bred  by  Exhibitor  and  Wm.  Abbott^  Hartsop 
Hall,  Patterdale,  Penrith. 

Welsh  MonntaixL 

dais  224. — Welah  M&wniain  Roma,  Two-Shear  and  uptoarde, 
[8  entries,  1  absent.] 

1986  I.  (£10.)— J.  Maiuhall  Dugdalb,  Llwjn,  Llanfyllin,  Mont.,  for  Haro 
Snd,  bora  March,  1897;  «.  Hero  Ist. 

1984  II.  (£6.)— W.  CoNWT  Bbll,  Bryn-y-ffynon,  Rhnddlan,  Flints,  forCymro 
Dewr,  born  Maroh,  1898;  i.  T'Oymro-Groren. 

1990  S.  H.  ft  H.  C  — TVm.  Leathbs,  Wern  Fawr,  Rnthin,  bom  March  16, 1898. 

1987  H.  C— J.  Mabshall  Dcjgdalb.  1988  Com.— R.  M.  GRBAYsa. 

Class  225.— Pan«  of  Three  WeUh  MowOain  Shearling  Xwee,  of  the 
eame  Flock.    [6  entries,  1  absent.] 

1995  I.  (£10.)— Mbs.  Akne  Gratton,  Forydd  Fawr  Farm,  Abeigele,  N.  Wales, 
bom  Feb.  3  and  10,  and  March  6. 

1992  II.  (£6.)— W.  CoNwr  Bbll,  Bryn-y-ffynon,  Rhuddlan,  Flints,  bom 
March ;  «.  T'Cymro-Goren. 

1993  B.  V.  ft  H.  0.,  ft  1994  H.  C— J.  MABSHALL  DuoDALB,  bom  March. 

PIGS. 

[Clafses  226  to  247.] 

ISxtract  from  the  Report  of  the  Cowusil  to  the  Anniversary  Qeneral  Meetimg 
of  Members  of  the  Society ^  held  on  May  22, 1900  : 

"  Tho  Connoll  hod  contemplated,  as  usual,  an  exhibition  of  Pigs  In  oonnectloo  with  tbis 
year's  Meeting,  and  had  included  the  customary  classes  for  Pigs  in  the  Prite-sheet.  On  January 
28  last,  however,  the  City  of  York  was,  by  an  Order  of  the  Board  of  Agriculture,  declared  a 
'  Swine  Ferer  Infected  Area,'  and  that  Order  is  still  in  force.  The  Oounoil  have  considcnd  the 
situation  thus  created  on  sereral  occasions  since  January  ;  but  as  from  the  latest  informatloa 
rooeived  by  the  Society  there  appeared  no  probability  of  the  present  restrictions  being  ranoved 
at  an  early  date,  the  Oounoil,  acting  upon  the  opinion  of  the  Society's  Veterinary  Adriaers,  felt 
there  was  no  altematlTe  but  to  abandon  wlih  regret  any  exhibition  of  Pigs  thi^  year.** 
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POULTRY. 

By  "Cock,"  "Hen,"  "Drake,"  "Puck,"  "Gander,"  and  "Goose"  are  meant 

birds  hatched  previous  to  January  1st,  1900. 
By  "  Cockerel,"  **  FuUet,"  •<  Young  !Drake,"  and  «  Duckling  "  are  meant  birds 

hatched  in  1900,  previous  to  June  1st. 

FOWLS. 
Game. 

Clui  248.— OM  Engliah  Oame  Cocks. 
[12  entries^  none  absent.] 

2000  I.  (80«.>-W.H.  Lewis,  Green  Meadcw,  Treorchy,  Glam.  April  20, 1898. 
1999  II.  (16*.)— W.  H.  Lewis,  Treorchy.    April  24,  1899. 

2006  in.  (10«.)— W.  Pboud,  Talkin,  Brampton  Junction.    May  1, 1899. 

2001  B.  K.  ft  H.  C— Isaac  W.  Messbnobb,  HensiDgham,  Whitehaven. 
H.  C— Thomas  Fobsteb,  for  No.  1998;  W.  Pabkbb,  for  No.  2004. 

Class  249. — Old  EnglUh  Game  Hem.     [10  entries,  1  absent.] 

2011  I.  (80«.)-~Isaao  W.  Messekorb,  Hensingham,  Whitehaven.    1898. 

2012  IL  (16«.)— Wm.  Nixon.  Boustead  Hill,  Burgh-by-Sands.    May,  1898. 

2019  III.  (10».)— C.  W.  Wilson,  The  Gale,  Abbey  Town.  April  8, 1898. 
2010  B.  V.  ft  H.  C. — W.  H.  Lewis,  Green  Meadow,  Treorchy,  Glamorgan. 
2014  H.  C— William  Pabkbb. 

Class  250. — Old  English  Game  Cockerels,    [5  entries,  none  absent.] 

2022  I.  (80«.)^l8AAO  W.  Mbssenobb,  Hensingham,  Whitehaven.    Jan. 
2024  II.  (16*.)— 0.  W.  Wilson,  The  Gale,  Abbey  Town.    Jan.  2. 

2020  ni.  (10«.)— Thomas  Gabneb,  Abbey  Town,  Cumberland.    Jan.  4. 

2023  B.  K.— Anthony  B.  Shephabd,  Haverigg,  Millom,  Cumb. 

Class  251. — Old  English  Game  FuUets.    [8  entries,  none  absent.] 

2028  I.  (80«.)~W.  Habkeb,  Salt  House  Farm,  Millom,  Cumberland.    Jan.  16. 

2032  II.  (16t.)— C.  W.  Wilson,  The  Gale,  Abbey  Town.    Jan.  2. 

2026  III.  (10«.)— P.  A.  FiSHEB,  Carhead,  Crossbills.  Eeighley.    Jan.  13. 

2027  B.  v.— Thomas  Gabneb,  Abbey  Town,  Cumberland. 

Class  252. — Indian  Game  Cocks.    [5  entries.] 

2034  I.  (SOx.)— Wm.  Bbent,  Clampit,  linkinhome,  Callington,  Cornwall. 

2036  II.  (16«.)— W.  H.  Crane,  Great  Barr  Hall,  near  Birmingham. 

2033  III.  (10«.)— H.  Anningson,  Humberstone,  Grimsby.    March  12,  1899. 

2037  B.  v.  ft  H.  C— Edwin  Stbike,  Hawk's  Tor  View,  Launceston. 
2036  H.  C— Jambs  Fbatnb. 

Class  253.— /rufian  Game  Hens.    [10  entries,  3  absent] 

2016  I.  (80*.)— Bdwin  Stbike,  Hawk's  Tor  View,  Launceston. 

2039  II.  (16<.)—Wm.Bbknt,  Clampit,  Linkinhome,  Callington,  Cornwall.  1897. 

2044  III.  (10*.)— T.  W.  FUTCHEB,  Oulton,  Leeds, 

2038  B.  B.  ft  H.  C— H.  Anningson,  Humberstone,  Grimsby.    March  10,  1898. 
2043  H.  C— James  Fbatne. 

dais  ilMt.-^Indiom  Gams  Cocleerds.    [5  entries,  1  absent.] 

2060  I.  (SO*.)— James  Fbatne,  Piper's  Pool,  Egloskerry,  B.S.O.,  Cornwall. 
2048  II.  (16*.)— W.  Bbent,  Clampit,  Linkinhome,  Callington,  Cornwall. 
2051  m.  (10*.)— Edwin  Stbike,  Hawk's  Tor  View,  Launceston. 
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ClaM  i&b.— Indian  Game  PvOeU.    [6  entries.] 

2056  I.  (80#.)-^.  N.  Jaceman,  Bumville,  Tavistock,  Devon.    Jan.  3. 
2067  n.  (16«.)-~C.  Radfobd,  Barnstaple  Street,  Winkleigh,  Devon.    Jan  5. 
2055  m.  (10«.)— Jambs  Fraynb,  Piper's  Pool,  Egloskerry,  R  S.O.,  ComwalL 
2054  B.  V.  ft  H.  C— John  Fratn,  St.  Stephens,  Launceston,  Ck)mwall. 
H.  C— William  Bbsnt,  for  No.  2053 ;  Edwiiv  Stbike,  for  No.  2058. 

Dorkings. 

Claii  256. — Coloured  Dorking  Cocks.     [8  entries,  none  absent.] 

2061  I.  (80«  )^T.  Cbichton,  Shawdon  Estates  Office,  Alnwick.    1898. 

2066  II.  (15«.)— Herbert  Beeves,  Northlands,  Emsworth,  Hanta. 

2069  III.  (10*.)— J.  T.  Cathcabt,  Dunbog  House,  Newburgh,  Fife,  N.B. 
2064  B.  H.  ft  H.  C. — John  Gillies,  Edington  Mills,  Cbimside.  Benrickshiie. 

H.  C.^R.  W.  Creswell-Wabd,  for  No.  2060;  Henbt  Meredith,  for 
No.  2066. 

2062  Com. — ^Viscount  Deebhubst. 

ClaM  267. — Coloured  Dorking  Hone.    [8  entries,  none  absent.] 

2067  I.  (80*.)— J.  T.  Cathcabt,  Dunbog,  Newbuigh,  Fife,  N.B. 
20B9  II.  (16*.)— ROBEBT  Fitton,  Ribby  Hall,  Klrkham,  Lanes. 

2068  in.  (10*.)— Viscount  Deebhubst,  Biriingham  House,  Pershoie.    1898. 
2073  B.  v.  ft  H.  C— Hebbebt  Reeves,  Northlands,  Emsworth,  Hants. 

H.  C — John  Meiklb,  for  No.  2071 ;  A.  T.  &  H.  Pbabb,  for  No.  2072. 

2070  Com. — John  Gillies. 

Class  258. — Coloured  Dorking  CockereU.    [8  entries,  1  absent.] 

2081  I.  (80*.),  &  2082  II.  (16*.)— Hebbebt  Reeves,  Northlands,  Emsworth, 
2078  in.  (10*.)— Robbbt  Fitton,  Ribby  Hall,  Kirkham,  Lanes.    Jan  3. 
2075  B.  N.  ft  H.  C— T.  Bbocklbbank,  The  Roscote,  Heswall,  Ches.    Jan.  G 
Com,— Capt.  G.  Phipps  Hobnby,  for  No.  2079 ;  A.  T.  &  H.  Pbabs,  for 
No.  2080. 

Class  269.— Coloured  Dorking  FuUeta.     [12  entries,  2  absent.] 

2087  I.  (80*.)— Robebt  Fitton,  Ribby  Hall,  Kirkham,  Lanes.    Jan  3. 
2083  II.  (16*.)— T.  Bbocklbbank,  The  Roscote,  Heswall.  Cheshire.    Jan  6. 

2088  III.  (10*.)— Capt.  G.  Phipps  Hobnby,  Sandley  Ho.,  Gillingham.  Jan.  7. 
2092  B.  V.  ft  H.  C— Hebbebt  Reeves,  Northlands,  Emsworth,  Hants.  Jan  2. 

H.  C— Hebbebt  Reeves,  for  No.  2091;  John  White,  for  No.  2093. 
2094  Com.— John  White. 

Class  260,—Silver  Grey  Dorking  Cocke.,   [8  entries,  1  absent.] 

2101  I.  (80*.)— Abthub  E.  Ward,  Ivy  Lea,  Sale.  Chester.    March  23, 1898. 
2097  II.  (16*.),  &  2098  III.  (10*.)— Robert  Fitton,  Ribby  Hall,  Kirkham. 

2096  B.  N.  ft  H.  C Hon.  Flobence  Amhkbst,  Didlington  Hall,  Brandon. 

Com,— J.  Mechib,  Jun.  for  No.  2099  ;  Col.  S.  Sandbach,  for  No,  2100. 

Class  26hSilver  Grey  Dorking  Hens.    [8  entries,  1  absent.] 

2104  I.  (80*.)— Hon.  Flobence  Amhebst,  Didlington  Hall,  Brandon. 
2106  II.  (16*.),  Sc  2105  IIL  (10*.)— Robebt  Fitton,  Ribby  HaU,  KirbhftTn. 

2109  B.  H.  ft  H.  C— Thomas  Rae,  Craighluw,  Kirkcowan,  Wigtownshire. 

2110  H.  C— Hebbebt  Reeves. 

Com.— John  Mechte,  Jun.,  for  No.  2107;  H.  Mbbkdith,  for  No.  2108. 
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Class  262. — Silver  Orey  Dorking  Cockerels.    [9  entries,  1  absent.] 

2119  I.  (80«.),  &  2118  ni  (10«.)— Hebbbbt  Rbevbs,  Northlands,  Emsworth. 

2114  n.  (15«.)-~H0BBBT  FiTTON,  Kibby  Hall,  Eirkham,  Lanes.    Jan.  3. 

2115  E.  N.  ft  H.  C— Oapt.  G.  Phipps  Hobnby,  Sandley  House,  Gillingham. 
H.  C— Robhbt  Fitton,  for  No.  2113 ;  John  Laing,  for  No.  2116. 

Class  263. — Silver  Orey  Dorking  PuUlets.    [9  entries,  none  absent.] 

2128  I,  (80«.)— Hebbbbt  Bbeves,  Northlands,  Emsworth,  Hants.    Jan.  2. 

2121  II.  (15«.)— Ghas.  Aitkenhbad,  Stnd  Farm,  Seaham  Harbour.    Jan.  6. 
2123  m.  (10«.)— Bobbbt  Fitton,  Ribby  Hall,  Kirkham,  Lanes.    Jan  3. 
2125  B.  V.  k  H.  C— Gapt.  G.  Phipps  Hobnby,  Sandley  House,  Gillingham. 

2122  H.  C— Hon.  Flobbncb  Amhbbst. 

Com.— John  Laino,  for  No.  2126 ;  John  Meiklb,  for  No.  2127. 

Class  264. — WhOe  or  Cuckoo  Dorking  Cocks  or  Cockerels. 
[No  entry] 

daM  i6S.—WhiU  or  Cuckoo  Dorking  Sens  or  PuUets. 
[No  entry.] 

Brahmas  and  Cochins. 

Class  266. — Brahma  Cocks.    [10  entries,  none  absent.] 

2137  I.  (80*.)— Abthub  E.  Wabd,  Ivy  Lea,  Sale,  Chester.    June,  1897. 
2131 II.  (15«.),  2133  B.  V.  ft  H.  C,  &  2132  Com.--G.  W.  Hbnshall,  Field 

House,  Urmston,  Manchester.    1898. 

2138  III.  (10*.)— Abthtjb  B.  Wabd,  Sale.    Feb.,  1898. 
2136  H.  C  — S.  W.  Thomas. 

Class  267. — Brahma  Hens.    [6  entries,  none  absent.] 

2139  I.  (80«.)— ^ohn  Gillies,  Edington  Mills,  Chimside,  Berwickshire. 

2140  II.  (16«.),  &  2141  III.  (10^.)— G.  W.  Hbnshall,  Field  House,  Urmston, 
Manchester.    1898. 

2142  K.  H.  ft  H.  C— R.  Holland,  Brahma  Lodge,  Buckingham.    1898. 
2144  Com.— Abthub  E.  Wabd. 

Class  9Ai,— Cochin  Cocks.    [7  entries,  I  absent.] 

2148  I.  (80«.) — Joseph  Fabtington,  The  Woodlands,  Lytham,  Lanes. 

2151  II.  (16<.)— J.  Andbbws  Slatteb,  Hill  House,  Somerton,  Banbury. 

2149  III.  (10«.)--H.  Pickles,  Kayfield  House,  Barby,  Colne. 

21C0  B.  K.  ft  H.  C— Gbobgu  H.  Pbocteb,  Flass  House,  Durham.    1899. 
2147  H.  C— Kobbbt  H.  Linqwood. 

Class  269. — Cocfiin  Hens.    [5  entries,  none  absent.] 

2152  I.  (SOs.)— R.  Holland,  Brahma  Lodge,  Buckingham.    1898. 
2163  II.  (15«.)— Joseph  Fabtington,  The  Woodlands,  Lytham,  Lanes. 

2154  in.  (lOj.)— H.  Pickles,  Kayfield  House,  Earby,  Colne. 

2155  B.  H.  a  H.  C— Geobge  H.  Pbocteb,  Flass  House,  Durham.    1898. 

Class  270. — Brahma  or  Cochin  Cockerels.    [2  entries.] 

2157  II.  (15«.)— R.  Holland,  Brahma  Lodge,  Buckingham.    (Biahma.) 

2158  III.  (10«.) — J.  A.  Slatteb,  Hill  House,  Somerton,  Banbury.     (Cochin.) 

Class  271. — Brahma  or  Cochin  PuUets.    [3  entries.] 

2161  I.  (80s.)— J.  A.  Slatteb,  Hill  House,  Somerton,  Banbury.    (Brahma.) 

2159  n.  (15*.)— R.  Holland,  Brahma  Lodge,  Buckingham.    (Brahma.) 

2160  III.  (lOf.)— R.  H.  LiNGWOOD,  Needham  Market.    (Cochin.) 
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LangshaxiB. 

ClaM  272. — La/ng»han  Cockt.    [7  entiiesi  none  absent.] 

2168  I.  (80*.)— Bbbkelky  D.  Wise,  Greenisland,  Belfast.    Mar.  1899. 

2165  n.  (16*0— W.  H.  GuAKE,  Great  Barr  Hall,  nr.  Birmingham. 

2164  III.  (10*.)— W.  L.  Cole,  Stansted,  Emsworth,  Hants.    March  20. 1899. 

2166  R.  H.  k  H.  C— F.  0.  k  H.  M.  Pibbcy,  The  Ehns,  Lowthorpe,  Yorks. 
H.  C— T.  J.  Altt,  for  No.  2162 ;  Mbs.  A.  M.  Wattb,  for  No.  2167. 

dau  273.— Zan^flAon  Hens.    [7  entries,  none  absent.] 

2172  I.  (80*.)--R.  H.  Orbighton,  Ballyshannon,  oo.  Donegal.    May  21, 1899. 

2173  n.  (16*.)— F.  0.  &  H.  M.  PlEBOY,  TheBlms.  Lowthorpe,  Yorks.  Apr.,  1898. 

2174  III.  (10*.)— Mbs.  a.  M.  Watts,  1  North  Street,  WeUingborough. 

2175  B.  V.  ft  H.  C— R.  6.  Williamson,  Cannock  Wood  House,  Hednesford. 
H.  C— W.  L.  Cole,  for  No.  2169. 

ClaM  274. — Langahcm  Oockerela.    [6  entries,  none  absent] 

2176  I.  (80*.)— Abbot  Bbos.,  Thuxton,  Norfolk.    Jan. 

2181  n.  (16*.),  &  2180  B.  H.  ft  H.  C— Hon.  Maby  Hawzb,  Wighill  Park, 

Tadcaster.    Jan.  3. 
2179  III.  (10*.)— M.  G.  Goldsmith,  Blend  worth,  Horndean,  Hants.    Jan.  4. 
2178  H.  C— .0. 1.  Babnett. 

Class  275. — Lcmgshan  PuUeU,    [10  entries,  none  absent.] 

2189  I.  (80*.)— Jonathan  Hill,  Bridgend  Mills,  Lostwithiel,  Cornwall. 
2183  II.  (15*.)— T.  J.  Alty,  Vine  Cottage,  Pilling,  near  Garstang.    Jan  3. 
2186  III.  (10*.)— M.  G.  Goldsmith,  Blendworth,  Horndean,  Hants.    Jan.  4. 
2185  B.  v.  ft  H.  C— C.  I.  Babnett,  Mill  End,  Henlej-on-Thames.    Jan.  14. 

2190  H.  C.^Mayall  &  Sikes. 

Plymouth  Bocks. 

Class  Vti.^PlyrrwiUh  Rock  Cocks.    [12  entries,  1  absent.] 

2201  I.  (80*.) — Abthub  Thomas,  Brownslade,  Pembroke.    April,  1899. 
2199  II.  (15*.)— Hbnby  Pinchbeck,  The  Elms,  Barton-on-Trent,     1899. 
2194  III.  (10*.)— Eobebt  FittoN,  Ribby  Hall,  Kirkham,  Lanes.    April,  1899. 
2193  B.  H.  ft  H.  C— Jesse  Coe,  Rock  Lodge,  Desboroagh,  Northampton. 

H.  C — E.  W.  Allonby,  for  No.  2192;  Mbs.  Jackson,  for  No.  2196; 
Bebkelsy  D.  Wise,  for  No.  2202. 

Class  277. — Plymovih  Rock  Hens,    [7  entries,  none  absent] 

2205  I.  (80*.) — Mbs.  Jackson,  The  Limes,  Silverdale,  Lanes. 

2208  II.  (16*.)— Henby  Pinchbeck,  The  Elms,  Barton-on-Trent.    1898. 

2210  III.  (10*.)— Mbs.  H.  Tubneb,  Elmdale,  Stechford,  near  Birmingham. 
2207  B.  H.  ft  H.  C— ITbank  Neavb,  Lingwood,  Norwich. 

H.  C— J.  W.  Hall,  for  No.  2204;  Mbs.  Jackson,  for  No.  2206. 

Class  Vli,— Plymouth  Rock  Cockerels.    [17  entries,  2  absent] 

2221  I.  (80*.),  &  2222  HI.  (10*.)— Mbs.  Jackson,  The  Limes,  Silvei^ale.^ 
2213  n.; (16*.)— Jab.  &  C.  E.  Bateman.  Firbank,  Sedbergh,  R.8.O.,  Yorks. 

2211  B.  H.  ft  H.  C— Abbot  Bbos.,  Thuxton,  Norfolk.    Jan. 

H.  C— Samuel  Donkin.  for  Kos.  2216  &  2217 ;  Robert  Fitton,  for 
2218;  J.  R.  P.  Legh,  for  No.  2223. 

Class  279.'-'Plym<mth  Rock  Pullets.  [22  entries,  2  absent] 
2239  I.  (80*.).  &  2240  II.  (15*.)— Mrs.  Jackson,  The  Limes,  Silverdale. 
2236  in.  (10*.)— Robert  Fitton,  Ribby  Hall,  Kirkham,  Lanes.    Jan.  3. 
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2229  B.  V.  ft  H.  C— Abbot  Bros.,  Thuxton,  Norfolk.    Jan. 

H.  C.->T.  H.  BABaH,  for  No.  2230 ;  Jjessb  Cob,  for  No.  223i ;  J.  W 
Hall,  for  No.  2237 ;  MBS.  Jaokson,  for  No.  2241 ;  J.  B.  P.  Lboh,  for 
No.  2242 ;  Edmund  Shbbbatt,  for  No.  2246 ;  Willlam  Slatbb,  for 
2247 ;  Alex.  M.  Wiuion,  for  No.  2249. 

Wyandottes. 

dftM  2S0.—Silver  Laced  Wyandotte  Cocks. 
[7  entries,  none  absent.] 
2254  I.  (80«.)— Chables  Pbbston,  Manor  House,  Earlsheaton,  nr.  Dewsbniy. 
2263  n.  (15«.)— >H.  Pickles,  Kayfield  House,  Earby,  Colne. 

2266  m.  (10«.)^R.  R.  Whitfield,  Bodidge  Farm,  Fradley,  Lichfield,  8tafib. 
2260  B.  H.  ft  H.  C— Abbot  Bbos.,  Thuxton,  Norfolk.    1899. 

Class  281. — Silver  Laced  Wyandotte  Hena.    [6  entries,  none  absent.] 

2262  L  (80if.)— J.  H.  k,  W.  P.  Wright,  Sunny  Bank,  Orrell  Post,  Wigan. 

2267  II.  (15«.>— Abbot  Bros.,  Thuxton,  Norfolk.    1899. 

2269  ni.  (10«.),  &  2268  B.  N.  ft  H.  G.— Mbs.  Franklik,  Syston  Old  Hall, 
Grantham.    1899. 

Class  2%2,— Silver  Laced  Wyandotte  Cockerels. 
[5  entries,  none  absent.] 

2266  I.  (SOf.) — ^Fbank  Nbavb,  Lingwood.  Norwich.    Jan. 

2263  II.  (16*.)— Abbot  Bros.,  Thuxton,  Norfolk.    Jan. 

2267  III.  (10*.)--J.  H.  &  W.  P.  Wright,  Sunny  Bank,  Orrell  Post,  Wigan. 

2264  B.  N.— Herbert  J.  Blacklocks,  Sycamores,  Lydd,  Kent.    Jan. 

ClaM  2SS.—Siher  Laced  Wyandotte  PuOets. 
[8  entries,  none  absent.] 

2273  I.  (80*.)— Frank  Nbavb,  Lingwood,  Norwich.    Jan. 

2274  II.  (16«.)— Charles  Preston,  Manor  House,  Earlsheaton,  Dewsbury. 

2268  ni.  (10*.)— Abbot  Bros.,  Thuxton,  Norfolk.    Jan. 

2275  E,  N.  &  H.  C— J.  H.  &  W.  P.  Wright,  Sunny  Bank,  Orrell  Post,  Wigan. 

2269  H.  C— Herbert  J.  Blacklocks. 

Class  28i.— Gold  Laced  Wyandotte  Cocks. 
[12  entries,  1  absent.] 
2278  I.  (SO*.)— Robert  Fitton,  Ribby  Hall,  Kirkham,  Lanes.    1899. 
2284  II.  (16*.),  &  2283  B.  9.  ft  H.  C— Mrs.   Pierson,  Moriey  Rectory, 

W3'mondham,  Norfolk.     1899. 
2287  IIL    (10*.)— J.  Wallis  Titt,  Woodcock  House,  Warminster.    1899. 
H.  C— Abbot  Bros.,  for  No.  2276 ;  Thomas  Sugdbn,  for  No.  2286. 

Class  285. — Gold  Laced  Wyandotte  Hens.     [6  entries,  1  absent.] 

2291 1.  (80*.)  —Charles  Preston,  Manor  House,  KarUheaton,  near  Dewsbury. 
2293  n.  (16*.)— J.  Wallis  Titt,  Woodcock  House,  Warminster.    1899. 
2292  III.  (10*.)— Thomas  Sugdbn,  Withnell.  near  Chorley.    May,  1899. 
2289  B.  H.  ft  H.  C. — Jackson  Bros.,  Cringle  Brook,  Goosnargh,  near  Prestcn. 

Class  286.— Gold  Laced  Wyandotte  Cockerels,      [8  entries,  2  absent.] 

229B  L  (ZOs.\  k  2207  XL  (15jf.)— M.  G.  Goldsmith,  Blendworth,  Homdean. 
2299  III  (10.*.)— Jackson  Bros.,  Cringrle  Brook.  Goosnargh,  near  Preston. 
2298  B.  N.  ft  H.  C— S.  P.  Haywabd,  Doebank,  Sutton  Coidfield.    Jan  8. 

Class  287. — Gold  Laced  Wyandotte  Pullets.        [4  entries,  1  absent.] 

2304  II.  (16*  ) — Jackson  Bros.,  Cringle  Brook,  Goosnargh,  near  Preston. 

2305  III.  (10*.)— Mrs.  Pierson,  Moriey  Rectory,  Wymondham,  Norfolk.  Jan. 
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Class  288. — Wyandotte  Cocke  or  Cock&rele,  any  otlier  variety* 
[7  entries,  1  absent.] 

2312  I  (80«.)— J.  Wharton,  Honejcott,  Hawes,  Yorks.    (Partridge.) 
2311  II.  (15«.)— Charlbs  Prkbton.  Manor  House,  Earlsheaton,  Dewsbury. 
2310  m.  (10«.)— J.  O.  Morten,  Derby  Fields,  Spondon,  Derby.    (Buff.) 
2306  B.  H.  ft  H.  G.—Jas.  &  G.  E.  Bateman,  Sedbergh,  R.8.0.    (Buff.) 

Class  289. — Wyandotte  Hene  or  Pullets,  any  other  variety, 
[8  entries,  1  absent.] 

2319  I.  (80«.)— John  Wharton,  Honeycott.  Hawes,  Yorks.    (Partridge.) 
•  2320  II.  (16*.)— John  Wharton.  Hawes.    (Bnff  laced.) 
2317  III.  (10«.)-— J.  G.  Morten,  Derby  Fields,  Spondon,  Derby.    (\Vhite.) 

2313  B.  V.  k  H.  C— Jas.  &  G.  E.  Batehak,  Sedbergh,  B.S.O.    (Baff.) 

Orpingtons. 

Class  290. — Orpington  Cocks.     [12  entries,  1  absent.] 

2328  I.  (S0«.)— Joseph  Partington,  The  Woodlands,  Lytham,  Lanes. 

2329  II.  (15*.)— B.  DB  C.  Pbele,  The  Church  House,  near  Ludlow.     1899. 
2323  III.  (10«.)— Thomas  Barrett,  Crossvale,  Llanpumpsaint,  CarmartheiL 
2326  B.  H.  ft  H.  C— Dr.  F.  Rutherfoord  Harris,  Llangibby  Castle.  Usk. 

H.  C— Abbot  Bros.,  for  No.  2321 ;  R.  R.  Whitfield,  for  No.  2331. 
Com.-— J.  R.  r.  Legh,  for  No,  2327 ;  Francis  0.  Taylor,  for  No.  2330. 

Class  291. — Orptn^gton  Hens.     [9  entries,  none  absent.} 

2336  I.  (80#.)— Joseph  Partington,  The  Woodlands,  Lytham,  Lanca. 

2337  n.  (15*.)— R  DB  C.  Pbele,  The  Church  House,  near  Ludlow,  Salop.   1899. 
2333  ni.  (10«.) — Thomas  Barrett,  Crossvale,  Llanpumpsaint,  Carmartben. 
2340  E.  N.  ft  H.  C— R,  R.  Whitfield.  Rodidge  Farm,  Fradley,  Lichfield. 

H.  C— W.  Cook  &  Sons,  for  No.  2335 ;  Francis  0.  Taylor,  for  No.  233S, 
2331  Com.— W.  L.  Cole. 

Class  292. — Orpington  Cockerels.     [8  entries,  2  absent.] 

23  i5  I.  (80«.)— Hallam  &  Litting,  Prospect  House,  Erdington,  Birmingham. 
2344  II.  (16«.)— William  Cook  &  Sons,  Orpington  House,  St.  Alarj  Crav. 

2346  III.  (lOt.) — Frank  Neavb,  Lingwood,  Norwich.    Jan. 

2347  E.  H.  ft  H.  C— Joseph  Partington,  The  Woodlands,  Lytham,  Lanes. 

2348  H.  C— R.  DB  C.  Peele. 

Class  2dZ,— Orpington  Pullets.     [18  entries,  1  absent,] 

2360  I.  (80*.)— Joseph  Partington,  The  Wowllands,  Lytham,  Lanes. 
2365  II.  (165.)— R.  R.  Whitfield,  Rodidge  Farm,  Fradley,  Lichdeld.     Feb. 

2361  III.  (10j».)— R.  de  C.  Peele,  The  Church  House,  near  Ludlow.    Jan.  2. 
2363  E.  N.  ft  H.  C. — Wm.  Slater,  Bij^land  House,  Silverdale,  Lanes.     Jan.  2, 

H.  C.-W.  L.  Cole,  for  No.  2351;  Wm.  Cook  &  Sons,  for  No.  2353  ; 

Alex.  M.  Wilson,  for  No.  2367. 
Com.— J.  R.  P.  Legii,  for  No.  2358;  Colonel  S.  Sand  bach,  for  No. 

2362;  Rev.  T.  W.  Sturues,  for  No.  2364. 

Houdans. 

Class  294. — Iloudan  Cocks.     [3  entries.] 

2368  I.  (80«.)— Mbsdames  Hill  &  Maconochie,  Tovil,  Maidstone. 

2369  n.  (15*.)— Philip  Lee,  Wem,  Salop.     1808. 

2370  IZJ.  (10*)— S.  W.  Thomas,  Glabfr^n,  Fortot  Fach,  Swansea, 
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Clasf  295. — Uovdan  Hens.    [7  entries,  none  absent.] 
2374  I.  (80«.)f  &  2373  B.  H.  ft  H.  C— Mesdames  Hill  &  Maconochie, 
Tovil,  Maidstone.     Over  1  jear. 

2377  II.  (16«.),  &  2376  H.  C— S.  W.  Thomas,  Glasfryn,  Forest  Fach,  Swansea. 
2372  ni.  (10».)— Jonathan  Hill,  Bridgend  Mills,  Lostwithiel,  Cornwall.  1 897. 

Claff  296. — Hovdan  Cockerels.    [3  entries,  1  absent.] 

2378  II.  (16*.) — Mbsdambs  Hill  &  Maconochie,  Tovil,  Maidstone.    Feb/ 

2380  III.  (10*.)— S.  W.  Thomas,  Glasfryn,  Forest  Fach,  Swansea.    Feb.  9. 

Class  297. — Uoudan  Pvlleta.    [3  entries,  1  absent.] 

2381  I.  (80*.),  &  2382  HI.  (10*.)— Jonathan  Hill,  Bridgend  Mills,  Lost- 
withiel, CornwalL    Jan.  21. 

French  (Any  Variety,  Houdans  excepted). 

Class  298. — French  Cocks  or  Cock&rels,     [6  entries,  none  absent.] 

2387  I.  (80*.),  &  2388  E.  H:  ft  H.  C— Philip  Lbb,  Wem,  Salop.    (Crftve 
CoBur.)     1898. 

2389  II.  (16*.)— S.  W.  Thomas,  Glasfryn,  Forest  Fach,  Swansea.    (Cr6ve.) 
2384  m.  (10*.)— Fbank  Alcock,  Hill  Farm,  Forthampton,  TewJsesbury. 
(Salmon  Faverolle.)    1898. 

2388  H.  C— -Frank  Alcock. 

Class  299. — Fren>ch  Hens  or  Pullets.    [7  entries,  none  absent.] 

S395  I.  (80*.)— Philip  Lbb,  Wem.    (La  Fl^che).    1898. 
2890  II.  (15*.)— Fbank  Alcock,  Hill   Farm,    Forthampton,   Tewkesbury. 
(Salmon  Faverolle.)    1S98. 

2396  in.  (10*.)— 8.  W.  Thomas,  Glasfryn.  Forest  Fach,  Swansea.    (CrC^ve.) 
2394  E.  v.  ft  H.  C— Philip  Lbb,  Wem,  Salop.    (Crdve  Cceur.)    1898. 
2391  H.  C— Frank  Alcock. 

Minorcas. 

Class  300. — Minorca  Cooks.    [9  entries,  1  absent.] 

2397  I.  (80*.)— J.  W.  Grossman,  The  Shrubberies,  Galphay,  Ripon.     1898. 
2404  n.  (15*.),  Sc  2403  E.  H.  ft  H.  C— A  G.  Pitts,  The  Firs,  Highbridge. 
2399  ni.  (10*.)— Thomas  F.  Horslby.  South  Grove,  Highgate.    Apr.,  1899. 

E.  0.— J.  Gillies,  for  No.  2398 ;  J.  H.  Knowlbs- Morgan,  for  No.  2401. 
2402  Com.— Samson  Parkbr. 

Class  301. — Minorca  ffens.     [13  entries,  none  absent.] 

2413  I.  (80*.),  &  2414  III.  (10*.)— A.  G.  Pitts,  The  Firs,  Highbridge. 

2411  n.  (15*.) — J.  H.  Knowles- Morgan,  Carter's  Green,  West  Bromwich. 

2412  B.  H.  ft  H.  C— S.  Parker,  261  Green  Lane,  Birchills,  Walsall.     1S98. 
H.  C— John  Gillikb,  for  No.  2408 ;  John  E.  Hbaton,  for  No.  2409  ; 

G.  T.  Ken  worthy,  for  No.  2410;  T.  C.  Plowman,  for  No.  2415; 
Colonel  S.  Sandbach,  for  No.  2416. 

Class  302. — Minorca  Cockerels.      [4  entries,] 
2422  I.  (30*.) — Marshall  &  Baylby,  Mere  Side  Farm.  Mere,  Knutsf ord.    Jan. 
2419  n.  (16*.>— Frbdbbick  Adams,  19  Bank  Street,  Walsall.    Jan.  20. 

H.  C— J.  W.  Grossman,  for  No.  2420 ;  Tennyson  Fawkbs,  for  No.  2421. 

Class  SOS.— Minorca  PuUets.    [2  entries.] 

2424  I.  (80*.)— Tennyson  Fawkbs,  Stroud.  Glos.    Jan  15. 

^423  n.  (15*.)— J,  W.  CROSSMAN,  The  Shrubberies,  Galphay',  Ripon.    Jan, 
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Leghorns. 

Class  304.— TFAtfe  Leghorn  Cocks.    [5  entries,  1  absent] 

2428  I.  (80f.)— Wadb  Bbos.,  Silsden,  near  Keijrhley. 

2425  II.  (15*.)— Richard  Coning,  Crockey  Hill,  York.    May  7,  1899. 

2429  in.  (10«.)— Bbrkelby  D.  Wise,  Greenisland,  Belfast.  '  Feb .  1899. 
2127  B.  v.  ft  H.  C— J.  Rbader,  Leghorn  House,  Ssorick,  York.    lUr.,  149. 

Class  Z05.— White  Leghorn  Hene.    [3  entries.] 

2430  I.  (80ff.)— William  Gill,  13  Strawberry  Cottages,  Sileden,  Totka.   1S99. 

2432  n.  (ISi.)— Wadb  Bbos.,  Silsden,  near  Keighley. 

2431  in.  (lOf  )— J.  Kbadsb,  Leghorn  Honse,  Escrick,  York.    Hay  S,  1891 

Class  iM.— Leghorn  Coeke^  any  other  colour. 

[7  entries,  none  absent.] 

2435  I.  (80«.)— John  Hubst,  Sonth  Terrace,  Glossop,  Derbyshire.    Apr.,  1891 

2436  IL  (ISir.y'ROBBBT  H.  LiNawooD,  Needbam  Market.    1899. 

2439  III.  (10ir.>-<-A.  WiDD,  Newton  Common,  Barlestown,  Lanca    Ape  1899. 

2433  E.  v.  ft  H.  C.ojAS.  &  C.  E.  Batbmak,  Firbank,  Sedbergb,  B.&0.    I689L 
Com.— G.  H.  March  ANT,  for  No.  2437 ;  Hon.  Mart  Hawks,  for  No.  2131. 

Class  307. — Leghorn  Hene^  any  other  colour.     [4  entries.] 

2442  I.  (90<.) — John  Hurst,  South  Terrace,  Gloesop,  Derbyshire.    Apr.,  1891 

2443  II.  (15«.)— G.  H.  March  INT,  Upper  Fant  Road,  Maidstone      1899. 
2441  III.  (10«.)— ThomahHadpield,  Dove  Holes,  nr.  Barton.  Apii]16,1891 

2440  Com.— W.  J.  DB  8ALIS. 

Class  308. — Leghorn  CoekereU^  any  oohwr,    [5  entriiae.] 

2448  I.  (80«.)— Wadb  Bros.,  Silsden,  near  Keighley.    Jan.  14. 

2446  II.  (16«.)— Frrderigk  Miller,  St.  Augustine's,  Penarth,  61am.  JszlI 
2445  III.  (10«.)— J.  R.  P.  Legh,  Hallside,  KnuUford.    Feb. 

Com.— Richard  Coning,  for  No.  2444;  Dr.  Mossof,  for  No.  2447. 

Class  809. — Leghorn  PuUeta^  amy  colour,     [9  entries,  none  absent] 

2460  I.  (80*.)— Richard  Coning,  Crockey  Hill,  York.    Jan.  17. 

2455  II.  (16*. V— J.  Rbader,  Leghorn  Hoose,  Escrick,  York.     Feb.  K 

2449  III.  (10*.)— Robert  CHiPPiND.iLB,Hampson  Green,  Ellel.nr.Laneftrtir. 

2456  B.  N.  ft  H.  C— Wm.  Slater,  Bigland  House,  Silverdale,  Lanes.    Jaa.  S. 
H.  C— Richard  Coning,  for  No.  2151 ;  Frederick  Miller,  fcr  K& 

2453 ;  Dr.  Mossop,  for  No.  2454. 
2157  Com— Wade  Bros. 

Andalusians. 

Class  ZlO.^'Andalueian  Cocks  or  Cockerels, 
[6  entries,  none  absent.] 

2460  I.  (80*.)— W.  H.  Bourne,  Golden  Grove.  Chester.    April  15,  1899. 

2462  II.  (16*.)— Frederick  Porter,  Hi^h  Street,  Bridgwat^.    April,  1899. 
2459  III.  (10*.)  -H.  W.  BiDDLKCOMBE,  27  High  St..  Bridgwater,  April,  189?. 

2463  B.  N.  ft  H.  C— Frederick  Porter,  Bridgwat^jr.    March,  1899. 

Class  311. — Andalusian  Hens  or  Pullets.     [7  entries,  1  absent] 

2466  I.  (30*.)— W.  H.  Bourne,  Golden  Grove,  Chester.    May  6, 1899. 
2170  II.  (15*.)— Fkkderick  i'oRTKU,  High  Street,  Bridgwater.    April,  ISSi 
15464  III.  (10*.)— Abbot  Bkos.,  Thuxton,  Norfolk. 
2469  B.  N.  ft  H.  C— Frederick  Porter,  Bridgwater.    March,  1899. 
2165  H.  C— H,  \Y.  Bidplecombe. 
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Hamburghs. 

Class  312. — Hamiburgh  Cocks  or  Cockerels,  cmy  varidy. 
[5  entries,] 

2473  I.  (908.),  &  2474  II.  (15«.)— H.  Pickles,  Kayfield  House,  Barby,  Colne. 
2475  ni.  (10*.)— Wm.  Snbll,  129  High  Street,  Crediton.    April  10,  1899. 
2472  B.  H.  k  H.  C. — Rev.  Setmous  Ashwell,  Finmere  Rectory,  Backiogbam. 
2471  H.  C— Feed  Andebton. 

Class  313. — Hamburgh  Hens  or  FuUets,  am,y  variety^ 
[8  entries,  none  absent.] 

2478  I.  (80*.),  k  2479  B.  K.  ft  H.  C— H.  Pickles,  Earby,  Colne. 

2477  II.  (16*.)— John  Gillies,  BdiDgton  Mills,  ChirDside,  Berwickshire.  1898. 

2481  lU.  (10*.)— Wm.  Snbll,  129  High  Street,  Crediton.    May  1, 1899. 

2482  H.  C— Wakefield  &  Elliott. 

Any  Other  Beoognised  Breeds.    iBantam  excepted.) 

Class  Sl^k.—Cocks.    [4  entries,  1  absent.] 

2486  I.  (30*.)— Joseph  Pabtinqton,  The  Woodlands,  Lytham,  Lanes.  (Polish.) 
2484  n.  (16*.)— Fred  Andebton,  Sawley  Grange,  Skipton,  Yorks.    (Spanish.) 
2185  III.  (10*.) — Viscount     Deebhubst,    Birlingham    House,    Pershore. 
(Silkie.)    1899. 

Class  S15.— Hens.    [6  entries.] 

2492  I.  (80*.)— Joseph  Pabtington,  The  Woodlands,  Lytham  (Polish.) 
2488  II.  (15*.)— Fred  Andebton,  Sawley  Grange,  Skipton,  Yorks.   (Spanish.) 
2491  in.  (10*.)— Philip    Hinds,  Jan.,    Sandiway,    Northwich,    Cheshire. 

(Modem  Game.)    April  1, 1899. 

2493  B.  V.  ft  H.  C H.  Pickles,  Kayfield  House,  Earby.  Colne.    (Spanish.) 

,     H.  C Viscount  Dbbrhurst,  for  No.  2489  (Silkie) ;  Philip  Hinde, 

Jun.,  for  No.  2490  (Modern  Game). 

Class  ZIB.— Cockerels.    [2  entries.] 

2494  I.  (80*.)— Fbbd  Andebton,  Sawley  Grange,  Skipton,  Yorks.    (Spanish.) 
2496  II.  (16*.)— Wm.  MELLODY,  12  Wellington  Road,  Turton,  Bolton.  (Malay.) 

Class  Sn.—Ptaiets.    [1  entry.] 
2496  I.  (80*.)— Feed  Andebton,  Sawley  Grange,  Skipton,  Yorks.    (Spanish.) 


DUCKS. 
Aylesbury. 

Class  318. — Aylesbury  Drakes.    [7  entries,  none  absent.] 

2503  I.  (80*.)— Fbedk.  Read,  Aston  Clinton,  near  Tring.    1  year. 
2499  II.  (15*.)— John  Gillies,  Edington  Mills,  Chirnside,  N.B.    1897. 
2600  in.  (10*.)-^OHN  Gillies,  Chirnside,    1899. 

2501  B.  H.  ft  H.  C— Db.  F.  Ruthebfoobd  Habbis,  Llangibby  Castle,  Usk. 

Class  319. — Aylesbwry  Ducks.    [8  entries,  2  absent.] 

2506  I.  (80*.) — J.  Gillies,  Edington  Mills,  Chirnside,  Berwickshire.    1896 
2610  n.  (15*.) — ^Fbbdk.  Read,  Aston  Clinton,  near  Tring.    1  year. 

2504  III.  (10*.)— Wm.  Bygott,  Ryehill  House,  Ulceby,  Lines.     Apiil,  1893. 
2511  S.  V. — Mbs.  J.  C.  Stbakbb,  The  Leazes,  Hexbam. 
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Class  320. — Aylesbury  Young  Drak$9.     [4  entries.] 

2515 1.  (80«.).  &  2614  II  (16«.)— F.  RxAO,  ABtou  Clinton,  near  Tring.  Mar.  21. 
2613  III.  (10«.)*  ^  2^  ^2  B.  K.— John  Gillies,  Edington  Mills,  Chiniside, 
Berwickshire.    March. 

Class  321. — Aylesbury  Ducklings,    [4  entries.] 

2519  I.  (80*.),  &  2518  III.  (10«.)— F.  Read,  Aston  Clinton,  near  Tiing. 
2516  II.  {16t,),&  2617B.  v.— John  Gillies,  Edington  Mills,  Chimside.  March. 

Rouen. 

Class  322. — Rouen  Drakes.    [6  entries,  none  absent.] 

2523  I.  (30«.)— Joseph  Pabtington,  The  Woodlands,  Ljtham,  Lanes. 

2522  II.  (16*.)— John  Gillies,  RdiDgfton  Mills,  Chimnide,  Berwickshire.  1898. 
2521  in.  (10».)— William  Bygott,  Ryehill  House,  Ulceby,  Lines.     1898. 

2524  B.  v.— A.  T.  &  U.  Fears,  Mere,  near  Lincoln. 

Class  323. — Rouen  Ducks.    [9  entries,  none  absent.] 

2526  I.  (30«.>— HSNBT  W.  Bbll,  Caville  Hall,  Howden,  Torks.     April,  1887. 

2527  II.  (16*.)— Hbnby  W.  Bell,  Howden.    April,  1898. 

2528  III.  (10«.)— William  Bygott,  Ryehill  House,  Ulceby.    April,  1898. 
2533  B.  V.—Ubs.  J.  C.  Strakeb,  The  Leases,  Hexham. 

Fel^in. 

Class  SH.'—Pekin  Drakes.    [3  entries.] 

2535  I.  (80«.)— E.  F.  Bosanquet,  Steeple  Ashton  House,  Trowbridge,  Wnti. 

2537  II.  (16«.)— Pbbcy  Pbbcival,  Somerset  Court,  Brent  EnoU,  Somenet. 

2536  III.  (104.)— S.  Dalqliesh,  Blackbnm,  Chimside,  BerwickBhire. 

Class  325.—- PeA^tn  Ducks.     [3  entries.] 

2539  I.  (80«.)—S.  Dalgliesh,  Blackburn,  Chirnside,  Berwickshire.     1899. 

2540  II.  ( lbs.) — Percy  Pebcival,  Somerset  Court,  Brent  Knoll,  Somerset. 

2538  B.  H.— £.  F.  BoSANQUET,  Steeple  Ashton  House,  Trowbridge,  Wilts. 

Cayuga. 

Class  326. — Cayuga  Drakes,    [5  entries,  none  absent.] 

2542  I.  (80*.)— R.  S.  Williamson,  Cannock  Wood  House,  Hednesford. 

2543  II.  (16«.)— R.  S.  Williamson,  Hednesford. 

2645  III.  (10*.),  &  2544  B.  H.  —LADY  WiLSON,  Chillingham  Bams,  Beltod. 
1898. 

Class  S27.^Cayuga  Ducks.    [2  entries.] 

2546  II.  (16#.)— R.  S.  Williamson,  Cannock  Wood  House,  Hednesford.  1899. 
2517  III.  (10«.)— Lady  Wilson,  Chillingham  Bams,  Belford.    1898. 

Any   Broods*     {AyUibwryt  excepted,') 
Class  328.— r<mn^  Drakes.    [3  entries.] 

2549  11.  (16#.)— William  Bygott,  Ryehill  House,  Ulceby,  Lines.    (Bouen.) 
2548  III.  (^lOj.)— Hon.  Sybil  Amhebst,  Didlington  Hall,  Brandon.    (Pekin.) 

2550  B.  N. — Viscount  DsBBnuBST,  Birlingham*Ho.,  Pershore.    (Cayuga) 

Class  Z29.— 'Ducklings.    [3  entries.] 

2553  I.  (80*.),  &  2552  II.  (15*.)— WILLIAM  Bygott,  Ryehill  House,  Ulcehy. 
Lines.    (Rouen.)    March  16. 

2551  III.  (10*.)— Hon.  Sybil  Amhebst,  Didlington  HaU,  Brandon.    (Pekin.) 
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Oeese. 

Class  330. — Embden  Ganders.    [6  entries,  none  absent.] 

2564  I.  (£3.).  &  2655  II.  (£1.)— Abbot  Bros.,  Thoxton,  Norfolk.     1898. 
2558  III.  (10».)— W.  D.  Wbdqbwood,  Highfield,  Hntton  Sessay,  Thirsk.  3  yrs. 
2557  B.  V.  ft  H.  C— Hon.  Sybil  Amhbbst,  Didlington  Hall,  Brandon. 

Class  331. — Embden  Geese.    [6  entries,  none  absent.] 

2565  I.  (£2.)— W.  D.  Wbdgbwood,  Highfield,  Button  Sessay,  Tbirsk.    4  yrs. 
2561 II.  (£l.)t  &  2562  III.  (10«.)— Abbot  Bros.,  Thnzton,  Norfolk.    1898. 
2564  B.  N.  ft  H.  C— F.  G.  8.  Rawson,  Thorpe,  Halifax. 

2560  H.  C— Abbot  Bros. 

Class  332. — Toulouse  Ganders.    [4  entries.] 

2566  I.  (£2.)— William  Byqott,  Ryehill  House,  Ulceby,  Lines.    May,  1898. 

2568  II.  (£1.)— F.  G.  S.  Rawson,  Thorpe,  Halifax. 

2569  m.  (10«.)— T.  D.  Stago,  Osbaldwick  Hall,  York.  May,  1899. 

2567  B.  V,—J.  A.  COULSON,  Watton  Abbey,  Beverley,  Yorks.    1898. 

Class  333. — Toulouse  Geese.     [6  entries,  none  absent.] 

2570  I.  (£2.)— William  Bygott,  Byehill  House,  Ulceby,  Lines.    May  1898. 
2575  II.  (£1.) — W.  Woods,  Edwinstowe,  Newark.    2  years. 

2573  in.  (10*.)— T.  D.  Stagg,  Osbaldwick  Hall,  York.    May,  1899. 

2571  B.  K.— J.  A.  CouLSON,  Watton  Abbey,  Beverley,  Yorks.    1898. 


Turkeys. 

Class  23A."'Turhey  Cocks.    [10  entries,  2  absent.] 
2677  I.  (£2.)— Abbot  Bros.,  Thuxton,  Norfolk.     (Mammoth  Bronze.)     1899 

2585  II.  (£1.) — W.  Woods,  Edwinstowe,  Newark.   (American  Bronze.)   3  yrs. 
2580  III.  (10«.)— Mrs.    F.    G.    Smith,    Oaklands,  Boyle,  co.    Roscommon. 

(Bronze.)    May  18,  1898. 
2579  B.  H.  ft  H.  C— W.  &  D.  HELM,  Wilton,  near  Redcar,  Yorks.    2  years. 
2584  H.  C— Lady  Wilson. 

Com.— Abbot  Bros.,  for  No.  2576 ;  Miss  Lucy  Bkthbll,  for  No.  2578 ; 
Thomas  D.  Stagg,  for  No.  2582. 

Class  335. — Turkey  Hens.    [10  entries,  none  absent.] 

2586  L  (£8.),  $c  2587  H.  (£1.),  &  2588  III.  (10^.)— ABBOT  BROS.,  Thuxton, 
Norfolk.    (Mammoth  Bronze.)     1899. 

2694  B.  K.  ft  H.  C— Lady  Wilson,  Ohillingham  Bams,  Belford.    (Bronze.) 
2592  H.  C— Thomas  D.  Staqg.  2590  Com.^THOMA8  Bogbrs. 


Table  Poultry. 

Class  336. — Pairs  of  Cockerels,  of  a/ny  puo'e  breeds. 
[7  entries,  1  absent.] 

2598  I.  (305.)— B.  W.  Crbswbll-Ward,  Neasham  Hill,  Darlington.    (Buff 
Wyandotte.)   Jan.  11. 

2602  II.  (15«.)— Lady   Wilson,  Chillingham   Bams,  Belford.    (Plymouth 
Rocks.)    Feb.  16. 

2596  ni.  (10«.)— Frank  Alcock,  Hill  Farm,  Forthampton,  Tewkesbury 
(Salmon  FaveroUe.)    Jan. 

2599  B.  H.— Miss  Bbatricb  C.  Lbigh,  Stonehouse,  Glos.  (Faverolle). 

Class  337. — Pairs  o/PuMets,  of  any  pure  breeds. 
[3  entries.] 

2603  I.  (80«.)— William  Bibby,  Markland   Hill,  Bolton-le-Moors,  Lanes 
(Golden  Wyandottes.)    Jan  1. 
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3604  n.  (15i.>-Alez.  M.  Wilson,  East  Real  Manor,  Spilsbf  ,  Liscs.    (BaS 

Orpington.)    Feb.  6. 
2605  B.  H.— Ladt  Wilson,  Chillingham  Bams,  Belfoid.    (Fljmonth  Bock.) 

Claii  338.— Fairs  of  Cockerels,  of  a  first  cross  (Indian  Gams-Dorking         | 
or  Dorking-Indian  Game),     [3  entries.]  ! 

2607  n.  (15«.),  k  2606  B.  V.^Abbot  Bbob.,  Thnxton,  Norfolk.    Jan.  | 

2608  in.  (lOf.)— Ladt  Wilson,  Chillingham  Bams,  BelforcL    Feb.  16.  | 

Class  3aO.^Pairs  of  PuUOf,  of  a  first  cross  {Indian  Gam&-Dorking         ' 
or  Dorking-Indian  Game).      [5  entries,  none  absent.] 

2611  I.  (80if.)— Lady  Wilpon,  Chillingham  Bams,  Belford.    Jan.  4. 

2613  II.    (16«.),  Sl  2612  B.  H.— LADY  Wilson,  Chillingham  Bams.    Feb.  16. 

2610  ni.  (10«.>—Abbot  Bbos.,  Thnxton,  Norfolk.    Jan. 

Class  340. — Pairs  of  Cockerels,  of  a  first  cross  {Indian  Game- 
Dorking  and  Dorking-Indian  Game  excepted)  from  any 
pure  breeds.     [1  entry.] 

2G14  n.  (15«.)— A.  T.  k.  H.  Peabs,  Mere,  near  Lincoln.     (Indian  Game  and 
Baff  Orpington.)    Feb. 

Class  341. — Pairs  of  Pullets,  of  a  first  cross  (Indian  Game- 
Dorking  and  Dorking-Indian  Game  excepted)  from  any 
pure  breeds.     [2  entries,  1  absent.] 

2615  n.  (lff#.)— A.  T.  &  H.  Pbabs,  Mere,  near  Lincoln.    (Indian  Game  and 
Buff  Orpington.)    Feb. 

Class  342. — Pairs  of  Cockerels,  of  any  cross  (other  iha/n  thou 
me^iiioned  in  Classes  338  to  341).     [2  entries.] 

2618  I.  (80^.)— John  R.  Wadman,  Bodle  Street,  Hailsham,  Sassex.    (Indian 
Game  and  Sussex.)    Feb.  20. 

2617  B.  K.— Mrs.  J.  C.    Stbakeb,    The   Leazea,    Hexham.      (Wyandotte 
and  Redcap.) 

Class  343. — Pairs  of  Pullets,  of  any  cross  Cptker  than  those 
mentio7ied  in  Classes  338  to  341).     [1  entry.] 

2619  I.  (80«.)— Mbs.  J.  C.  Stbakeb,  The  Leazes,  Hexham.    (Wyandotte  and 
Redcap.)    Feb. 

Table  Ducklings. 

Class  344. — Pairs  of  Ducklings,  of  any  pwre  breed. 
[5  entries,  none  abscoit.] 

2621  I.  (80«.)»  ^  2620  III.  (10*.)— Fsedbrick  Rbad»  Aaton  Clinton,  Tiing. 
(Aylesbury.)    April  25. 

2622  n.  (16«.)— MBS.  Stanyfobth,  Eirk  Hammerton  Hall,  York.    (Ayles- 
bury.)   April  12. 

2623  B.  H.— John  R.  Wadham,  Bodle  Street,  Hailsham.  (Aylesbniy.)  Mar.  9. 

Class  346. — Pairs  of  Ducklings,  ofafvrst  cross  from  any 

pure  breeds.    [2  entries,  1  absent.] 

2626  m.  (10«.)--W.  D.  Wedgbwood,  Highfield,  Hatton  Senay,  Think. 
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FAEM  AND  DAIET  PRODUCE  OF  THE  XINTTED 

KINGDOM. 

Butter. 

ClaBS  346. — Kegs  or  other  Packages  of  Butter ^  not  less  than  14  lb. 

and  under  40  lb,  in  weighty  delivered  on  or  before  Saturday^ 

May  5th,  10,00.     [15  entries,  none  absent.] 

2634  I.  (£5.) — 0.  Hatbs,  Keyf ord  House  Farm,  Frome,  Somerset.  (Cross-lred 
Cows :  Cream  raised  in  shallow  pans,  churned  at  54°,  dry  salted.    Made 
May  4.) 
2640  II.   (£8.) — Arthur  F.  Somebville,  Home  Dairy  Farm,  Dinder,  Wells, 
Somerset.    (Jersey  Cows  :  Separated  cream,  churned  at  64°,  dry  salted. 
Made  May  3.) 
2639  B.  H.  ft  H.  C— MiFS  Mabbl  G.  Pridbauz,  Motcombe,  Shaftesbory, 
Dorset.    (Shorthorn  and  Hereford  cows :  Separated  cream«  churned  at 
66°,  brined  and  dry-salted  on  butter  worker.    Made  May  3.) 
H.  C— Thb  Killeshandra  Co-operative  Agricultural  k  Dairy 
Society,  Ltd.,  for  No.  2635  ;  Willl^lm  G.  M.Townley,  for  No.  2641. 
1:632  Com. — The  Glbnwilliam  Co-opbrativb  Dairy  Society,  Ltd. 

Class  347. — Boxes  of  twelve  two-pound  rolls  of  Butter^  made  with 
not  more  than  1  per  cent,  of  salt.     [23  entries,  6  absent.] 

2662  I.  (£6.)— Thb  Olbnwilliam  Co-operative  Dairy  Society,  Ltd., 

Ballinf(arry,  oo.  Limerick. 
2646  II.  (je8.>— Thb  Coaob  Co-opbrativb  Dairy  Society,  Ltd.,  Coagh, 

CO.  Tyrone. 
2644  in.  (£1.)— Thb  Bellbbk  Co-operative  Agricultural  &  Dairy 

Society,  Ltd.,  Belleek,  co.  Fermanagh. 

2659  B.  H.  ft  H.  0. — Mrs.  W.  E.  Mudd,  Slade  House,  Thornthwaite,  nr.  Bipley. 
2646  H.  C— Thb  Co.  Monaohan  Central  Co-ofbrative  Agricultural 

and  Dairy  Society,  Ltd. 

2660  Com.— Thb  Nidderdalb  Dairy  Co.,  Ltd. 

Class  24A,^~^Two  pounds  Fresh  Butter ^  slight^  SaUed^  made  up  in 
pou/nds.    [68  entries,  5  absent.] 

2709  (£3.)— ^Mrs.  J.  H.  Phillips,  Winsford  Dairy,  Bideford,  Devon. 

2710  (£8.) — Lord  Poltimorb,  Poltimore  Park,  Exeter. 

2722  (£3.)— C.  A.  Smith-Kyland,  Barford  Hill,  Warwick. 

2723  (£8.)— A.  F.  Somervillb,  Home  Dairy  Farm,  Dinder  Wells,  Som. 
2685  (£2.)— .Antony  Gibes,  Tyntesfield,  Bristol. 

2687  (£2.)— Thomas  S.  Gooch,  Bovingdon,  Hemel  Hempstead. 

2691  (£2.) — Lord  Hastings,  Melton  Constable,  Norfolk. 
2716  (£2.)— Lord  Rothschild,  Tring  Park,  Tring,  Herts. 
2668  (£1)— John  Baines,  West  End  Farm,  Henfield,  Sussex. 
2677  (£1.)— Lady  db  Rothschild,  Aston  Clinton,  Tring,  Herts. 

2692  (£1.)— Charlbs  Hayes,  Key  ford  House  Farm,  Frome,  Somerset. 
2714  (£1.)— The  Earl  of  Rosbbbry,  E.G.,  Mentmore,  Leighton  Buzzard. 
2729  B.  H.  ft  H.  0.— Miss  Ubwin,  Dunskins,  Wolsingham,  R.S.O.,  co.  Durham. 

H.  C— Miss  Dawson,  for  No.  2676  ;  The  Hon.  A.  Holland-Hibbbrt, 
for  No.  2693 ;  Charles  E.  Ebysbr,  for  No.  2696;  Mrs.  Smith-Nbill, 
for  No.  2721 ;  William  G.  M.  Townlby.  for  No.  2727. 

Com— Viscount  Downb,  for  No.  2679 ;  Miss  E.  G.  Gerrard,  for  No.  2684; 
The  Hon.  E.  W.  B.  Portman,  for  No.  2711  ;  George  Murray 
Smith,  for  No.  2720;  Colonel  A.  F.  Walter,  for  No.  2730. 
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Clan  349. — TuH)  pounds  Fre^  Butter^  slightly  salted,  made  up  in 
pounds f  from  Milk  dravm/rom  Cows  other  than  Channel  Islands^ 
or  Cows  crossed  with  Channel  Idands  Breeds. 
[62  entries,  3  absent.] 

2750  (£8.)— Antony  Gibbs,  Tyntesfield,  Bristol. 

3779  (£8.) — Lord  Poltimorb,  Poltimore  Park,  Exeter. 

2756  (£2.) — Charles  Hayes,  Keyford  House  Farm,  Frome,  Somerset. 

2776  (£2.)— Mrs.  Mary  Parry,  Hafod-y-Rhug,  Llanrug,  B.8.O.,  Gaznairoo. 

2781  (£2.)— The  Earl  of  Rosebery,  K.G.,  Mentmore,  Leigfaton  Buzzard. 

2787  (£2.)— Miss  Ubwin,  Dunskins,  Wolsingham,  co.  Durham. 

2742  (£1.)— Viscount  Downe,  Baldersby  Park,  Thirsk. 

2765  (£1.)— Lord  Hastings,  Melton  Constable,  Norfolk. 

2763  (£1.)— Mrs.  J.  Jones,  Bale  Green  Farm,  Mickleton,  Yorka. 

2789  (£1.)— Col.  A.  F.  Walter,  Bear  Wood,  Wokingham,  Berks. 

2745  B.  N.  &  H.  C— Miss  Louisa  Dugkitt,  Braithwaite,  Doncaster. 

H.  C— Mrs.  Sarah  Greaves,  for  No.  2753 ;  The  Hon.  A.  Holland- 

HiBBRRT,  for   No.  2757;   Miss  B.  A.  Humphreys,  for  No.  2759; 

The  Moneymorb  Co-operative  Dairy  Society,  for  No.  2771; 

0.  A.  Smith-Ryland,  for  No.  2785. 
Coai.— Mrs.  M.  E.  Brown,  for  No.  2736;  Miss  Doha  H.  Pattison, 

for  No.  2776. 

Cheese. 

Class  96Xi.— Three  Cheddar  Cheeses,  of  not  less  than  50  lb,  each^ 
made  in  1900.     [11  entries,  none  absent] 

2804  I.  (£8.)— W.  C.  Spencer,  Halstock,  Yeovil,  Somerset. 

2797  II.  (£6.) — Theodore  C.  Candy,  Woolcombe  Farm,  Cattistock,  Dorset. 
2795  III.    (£8.)— John  Abhby,  Spiers  Piece,  Steeple  Afihton,  Trowbridge, 

2805  IV.  (£1.)— H.  E.  Tucker,  Church  Farm,  Steeple  Ashton,  Trowbridge. 
2800  B.  N.  *  H.  C— Edmund  W.  Green,  Steeple  Ashton,  Trowbridge,  Wilts. 

Class  851. — Three  Cheshire  Cheeses,  of  not  less  than  40  lb.  eaeh^ 
made  in  1900.    [13  entries,  3  absent.] 

2816  I.  (£8.) — Richard  Mullock,  Guy  Lane  Farm,  Waverton,  Chester. 

2817  II.  (£5.)— Mrs.  Wallby,  Frankton,  Oswestry,  Salop. 

2818  III.  (£8.)— Richard  P.  Wallby,  Cotton  Abbots,  Waverton,  Chester. 
2807  IV.  (£1.)— T.  Batho,  New  Martin,  Chirk,  Salop. 

2806  B.  H.  *  Com.— Miss  E.  Batho,  Winston,  EUesmere,  Salop. 

Class  Zb2.— Three  StiUon  Cheeses,  made  in  1900. 
[8  entries,  none  absent.] 

2821  I.  (£5.) — Mrs.  Charlotte  Fairbrother,  Beeby,  Leicester. 

2823  II.  (£8.)— Andrew  William  Hurst,  Manor  House,  Beeby,  Leicester. 

2820  in.  (£2.) — Herbert  Archibald  Dyson,  Beeby,  Leicester. 

2825  B.  H.  *  H.  C— John  Smith,  Gaddesby,  near  Leicester. 

2826  Com.— W.  8.  Walpole. 

Class  353. — Three  WmaUydale  w  CoHierstone  Cheeses  {Stilton  Shape), 
made  in  1900.^     [8  entries,  none  absent.] 

2832  I.  (£10.)~Metoalfb  Spensley,  Castle  Bank,  Leybnrn,  R.aO.,  Yorks. 

2830  II.  (£5.)--Miss  A.  Marion  Reynolds,  Elwick  Hall,  Castle  Eden. 

2833  III.  (£8.)— John  Stubbs,  Swinithwaite,  West  Witton,  Leyburn,  RSO. 

2834  B.  IT  *  H.  C— Mrs.  Maria  Willis,  Manor  House,  Carperby,  Aysgarth. 

2831  Com.— Alfred  Rowntbee. 

*  Prizes  gireu  by  the  York  Local  Committee. 
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OIbm  ilA.— Three  WeneUydale  or  Cotherstone  Cheeses  {Flat  Shape\ 
made  in  1900.^     [6  entries,  none  absent.] 

2S37  II.  (£6.)— Richard  Ewbank,  The  Temple,  Leybum,  R.S.O.,  Torks. 
2839  III.  (£8  )— Mbtcalfe  Spbnbley,  Castle  Bank,  Ley  barn,  RS.O.,  Torks. 
2836  B.  H.  *  Com.— William  Bushby,  Swinithwaite,  Leyborn,  RS.O.,  Yorks. 

Class  S66.— Three  Clevela7id  Cheeses  {Stilton  Shape\  made  in  1900.^ 
[9  entries,  1  absent.] 

2841  I.  (£5.)~JosBPH  Dale,  Stormy  Hall,  Danby,  Grosmont,  RS.O.,  Yorks. 

2849  n.  (£8.)— RiCHABD  Ttrbman,  Lealholm,  Grosmont,  R.8.O.,  Yorks. 
2846  III.  (£2.)— George  Raw,  Ajalon  House,  Fryup,  Grosmont,  R.S.O.,  Yorks. 
2843  B.  H.  *  H.  C— WILLLA.M  Habt,  Holly  Lodge,  Danby,  Yorks. 

Com.— Martin  Dale,  for  No.  2842 ;  Soarth  Moon,  for  No.  2845. 

Class  2b%.— Three  Cleveland  Cheeses  {Flat  Shape),  made  in  1900.^ 
{7  entries,  2  absent.] 

2850  I.  (£5.)— Joseph  Dale,  Stormy  Hall,  Danby,  Grosmont,  R.S.O.,  Yorks. 
2856  n.  (£8.) — ^Richard  Tyrbman,  Lealholm,  Grosmont,  RS.O.,  Yorks. 

2853  B.  N.  *  H.  C Sgarth  Moon,  Glaisdale,  Grosmont,  RS.O.,  Yorks. 

2852  Com.— WiLLLiM  Listbr. 

Class  261.— Three  Ryedale  Cheeses,  m/tde  in  1900.1 
[4  entries,  none  absent.] 

2867  I.  (£5.)— Miss  Mary  L.  Dale,  Stormy  Hall,  Danby,  Grosmont,  R.S.O. 

2868  n.  (£8.)— Miss  Mary  J.  Farrow,  Park  Ho.,  Danby,  Grosmont,  R.8.0. 

2860  B.  H.  *  Com.— Mrs.  G.  J.  Sigsworth,  Stilton  House,  Helmsley,  Yorks. 

Class  SM.— Three  Double  Gloucester  Cheeses,  made  in  1900. 
[3  entries.] 

2862  I.  (£5.)— N.  J.  SiMS,  Pitcombe,  Bruton,  Somerset. 

2861  II.  (£8.)— B.  T.  L.  Austen,  Wolford  Fields,  Shipston-on-Stour. 

2863  B.  N.— Mrs.  W.  T.  S.  Tilley,  East  Gompton,  Shepton  Mallet. 

Class  369. — Three  Wiltshire  Cheeses  {Loaf  or  Flat),  not  exceeding 
16  lb,  each,  made  in  1900.     [3  entries.] 

2866  I.  (£5.)— N.  J.  SiMS,  Pitcombe,  Bruton,  Somerset. 

2864  It  (£8.)— B.  L.  T.Austen,  Wolford  Fields,  Shipston-on-Stour. 

2866  B.  H.— Mrs.  W.  T.  S.  Tilley,  East  Gompton,  Shepton  Mallet. 

Class  360. — Three  Cheeses,  of  any  other  British  make  {Coloured), 
made  in  1900.       [3  entries,  none  absent.] 

2869  I.  (£5.)— Mrs.  W.  T.  S.  Tilley,  Shepton  Mallet.    (Single  Gloucester.) 

2867  II.  (£8.)— The  Croxden  Dairy  Association,  Croxden,  Uttoxeter,  Staffs. 
(Leicester.) 

Class  361. — Three  Cheeses,  cf  any  other  British  make  {Uncohured), 
made  in  1900.     [9  entries,  1  absent.] 

2874  I.  (£6.)— N.  J.  Sims,  Pitcombe,  Bruton,  Somerset.  (Single  Gloucester.) 

2871  II.  (£8.)— E.  W.  Green,  Steeple  Ashton,  Trowbridge.  (Somerset  Loaf .) 
2876  ni.  (£2.)— Mrs.  W.  T.  S.  Tilley,  Shepton  Mallet.    (Caerphilly.) 

2872  B.  H.  ft  Com.—J.  MosELEY,  Ltd.,  Anlaby  Road,  Hull.    (Cheddar.) 

*  Prizes  given  by  the  York  Looal  Committee. 
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CIDER  AND  PERRY. 

Olau  362. — Casks  ofCider^  fu4  less  than  18,  and  not  more  than  30, 

gaUonSy  made  in  the  Autumn  of  1899.     [25  entries,  none  abeent.] 
2903  I.  (£5.)— Tbomaks  Bros.,  Canon  Pyon,  Hereford.    (Bed  Styres  and 

White  Norman.) 
2887   n.  (£8.)~Hbrbbbt  J.  Davis,  Hurlingpot  Farm,  Shepton  Kallet, 

Somerset.    (Bed  Jersey,  Chisel  Jersey,  a  few  White  Jersey,  Homer, 

Kingston  Black,  and  Cap  of  Liberty.) 
2891  III.  (£2.) — William  Pabbt,  Palmers  Court,  Holmer,  Hereford.  (Kingv- 

ton  Black). 
2897  B.  H.  *  H.  C.->Tillbt  Bros.,  East  Compton,  Shepton  Mallet,  Someraet 
(Gins,  Royal  Jerseys  and  Homers.) 

E.  0.— John  Bosley,  for  Nos.  2883  k  2884. 
2879  Com.— W.  T.  Allbn. 

Clan  863.— One  Dozen  Bottles  of  Cider,  made  in  theAtOumn  of  1899. 

[42  entrieB,  1  absent.] 
2907  X.  (£5.)— John  Bazlbt,  The  Bury,  Stoke  Prior,  Leominster.  (Fox  Whelp 

and  White  Norman.) 
2929  II.  (£8.)— Hbnbt  Thomson,  Soathends,  Newent,  Glos.    (Cowame  Bed 

and  Normans.) 
2944  III.  (£2.)— Ybomans  Beos.,  Canon  Pyon,  Hereford.    (Fox  Whelp  and 

Strawberry  Normans.) 
2915  B.  H.  *  H.  C.~J.  W.  Cox,  Purton,  Berkeley,  Glos.    (Mixture.) 

H.  C— H.  J.  Davis,  for  No.  2916 ;  A.  E.  Hill,  for  No.  2919. 
2946  Com.— Ybomans  Bros. 

Clau  864. — One  Dozen  Bottles  of  Cider,  made  in  any  year  hefore 
1899.     [17  entries,  1  absent.] 
2956  I.  (£5.)— Jamks  Slattbe  &  Co.,  Paxford,  Campdcn,  S.O.,  Worcester- 
shire. (Mixed  Fruit,  1898.) 
2954  n.  (£8.)— A.  B.  Hill,  Egleton  Court,  Ledbury.     (Handsome  Norman 

and  Cowarne  Red,  18i«8.) 
2950  IIL  (£2.)— J.  Bosley,  Lyde,  Hereford.    (Strawberry  Norman,  1892.) 

Clais  866.— Otm  Dozm  BoUles  of  Perry. 
[23  entries,  none  absent.] 
2976  I.  (£5.)— Hekby  Thomson,  Southends,  Newent,  Glos.  (OldAelds  and 
Moorcroft.) 

2969  II.  (£au— A.  Knight,  Deep  Filling  Farm,  Huntley,  Glos.    (Oldfields.) 
2971  in.  (£2.)— D.  Phelps.  Tibberton,  Gloucester.    (Oldflelds.) 

2970  B.  H.  *  H.  0.— W.  Paery,  Palmer's  Court,  Holmer,  Hereford.  (Oldfields.) 
H.  C— H.  Godwin  &  Son,  for  No.  2967 ;  A.  Knight,  for  No.  2968. 
Com.— Yeomans  Bros. 


HIVES,  HONEY,  AND  BEE  APPLIANCES.^ 
Appliances. 

Clasf  866. — Collections  of  Hives  and  Appliances. 
[7  entries,  none  absent.] 
2990  I.  (£4.)— W.  P.  Meadows,  Syston,  Leicester. 
2989  II,  (£2.)— Jas.  Lee  &  Son,  5  Holbom  Place,  London,  W.O. 
2988  m.  (£1.)— Jemibson  ic  Bakeb,  Dringhouses,  York. 
2987  B.  H.  *  H.  C— Wm.  Dixon,  5  Beckett  Street,  Leeds. 
2986  H.  C— R.  H.  Coltman.  2991  Com.— W.  Shepherd. 

^  Prizes  giren  by  the  British  Bee-keepere'  Association. 
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Class  367. — OutJUafor  Beginners  in  Bee-keeping. 
[9  entries,  none  absent.] 

21>98  X.  (SOj.)— Jas.  Lbb  &  8oN,  6  Holbom  Place,  London,  W.C. 
2999  IL  (16»,)--W.  P.  Meadows,  Syston,  Leicester. 
2893  m.  (10«.)— K-  H.  COLTMAK,  49  Station  Street,  Barton-os -Trent. 
2996  S.  H.  *  H.  C— JBMISSON  k,  Bakbb,  Dringboases,  York* 

Class  868. — Observatory  Hives  of  not  less  than  two  Frames 
with  Bees  amd  Queen.      [4  entries,  none  absent.] 

8004  I.  (804,>-^A8.  Leb  t.  Sov,  5  Holbom  Place,  London,  W.C. 
3003  IL  (15#.}— Wm.  Dixon,  5  Beckett  Street,  Leeds. 

Class  869. — Frame  Hives  for  gefneral  use,  unpainted, 
[11  entries,  2  absent.] 

8013  I.  (iOi.)-— Jas.  Lbb  k  Son,  5  Holbom  Place,  London,  W.C. 

3014  II.  (16i.)— W.  P.  Meadows,  Syston,  Leicester. 

3016  in.  (10t.>— W.  P.  MBADOWg,  Syston. 

3008  B.  V.  *  H.  C— Wm.  Dixon,  6  Beckett  Street,  Leeds. 

3010  H.  C— Jbmibson  &  Bakbb. 

Class  870. — Frame  Hives  for  Cottager^  use^  unpainted. 
[10  entries,  1  absent.] 

8024  I.  (20«.)— W.  P.  Meadows.  Syston,  Leicester. 

3023  n.  (15#.)— W.  P.  Meadows,  Syston. 

3022  III.  (10«.)— Jas.  Lbb  &  Son,  5  Holbom  Place,  London,  W.C. 

3021  B.  N.  &  H.  C— Thos.  Lanaway  ic  Sons,  26  Station  Road,  Redhill. 

Class  871. — Honey  Extractors.^    [5  entries,  none  absent.] 

3030  I.  (15«.)— W.  P.  Meadows,  Syston,  Leicester. 

3031  II.  (10».)— W.  P.  Meadows,  Syston. 

Class  372. — Uspful  Appliances  connected  with  Bee-keeping , 
introduced  since  1898.     [6  entries,  2  absent.] 

3033  I.  ((10*.)— W.  Head,  Brilley,  Whitney-on-Wye,  Herefordshire. 
3035  Certifloate  of  Merit  — Jas.  Lee  k  Son,  5  Holbom  Place,  London,  W.C. 

Honey. 

Class  373. — Tioelve  Sections  oj  Conib  Honey ^  gathered  in  1900. 
[10  entries,  7  absent.] 

3047  I.  (16#.)— "W^-  WoODLBY,  Beedon,  Newbury. 

3040  III.  (5i.)— R.  Brown,  Flora  Apiary,  Somersham,  Hunts. 

Class  874. — Twelve  Sections  of  Conib  Honey^  gathered  before  or  in 
1899.     [3  entries,  none  absent.] 

3050  I.  (10*.)— W.  WOODLET,  Beedon,  Newbury. 

3049  II.  (7#.  ^.)—A.  W.  Weathbrhogg,  Willoughton,  tid  Lincoln. 

Class  375. — Tioelve  Seciiona  of  Comb  Heather  Honey,  of  amy  year. 

[d  entries,  1  absent.] 

30S9  I.  (10«.)— Thomas  WALKEU.Esthwaite,  Hawkshead,  by  Ambleside. 

8051  II   (7*.  6rf.)— Wm.  Dixo>r,  o  Beckett  Street,  Leeds. 

H058  III.  (5*.)— H.  Waddin'GTON,  Kirby  Hill,  Borobrid^e,  Yorks. 

3053  B.  N.— R.  HUGGUP,  Low  Hedgeley,  (jjanton,  R.S.O.,  Northumberland. 


»  Prizes  iu  Class  371  given  by  ilr.  T.  W.  Cowan. 
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Class  876. — Hitm  Shallow  Framsa  of  Comb  Honey ^  for  BgdraeUng^ 
gathered  in  1900.     [6  entries,  3  absent] 

8063  I.  (10*.).  3064  IT.  (7#.  ^d.),  &  3062  IH.  (6«.)— Geoboe  Wells,  Bcdes, 
Aylesford,  Kent. 

Class  377. -^Twelve  Jara  of  Run  or  Extracted  Light-coloured 
Honey f  gathered  in  1900.     [8  entries,  3  absent.] 

3068  I.  (16*.)— F.  Chapman,  The  Dairy,  Wells,  Somerset. 
3073  II.  (I0«.)— W.  WooDLBY,  Beedon,  Newbury. 
3071  III.  (6#.)-.H.  M.  TuBNBB,  4  Turl  Street,  Oxford. 

Class  378. — Twelve  Jara  of  Run  or  Extracted  Medium-coloured  Honey 
{other  than  Heather),  gathered  in  1900.     [7  entries,  4  absent.] 

8079  I.  (I5i.)— B.  C.  R.  White,  Holbuiy  Mills,  near  Romsey. 

Class  879. — Twelve  Jara  of  Run  or  Extracted  Dark-coloured  Honey 
{other  than  Heather),  gathered  in  1900.    [4  entries,  1  absent.] 

3083  I.  (15«.)— B.  C.  R.  White,  Holbury  Mills,  near  Romsey. 

3082  II.  (10«.)— G.  W.  EiBBY,  SalisbuTy  House,  Longwells  Green,  nr.  Bristol. 

Class  380. — Twelve  Jara  of  Run  or  Extracted  Honey,  gathered 
before  or  in  1899.     [11  entries,  3  absent.] 

,8091  I.  (10#.)— W.  Patchbtt,  Thoresway,  near  Caistor,  Lines. 

8089  II.  (75.  6i.)— W.  P.  Mbadowb,  Systoa,  Leicester. 

3094  in.  (6#.)— E.  C.  R.  White,  Holbuiy  Mills,  near  Ramsey. 

Class  381. — Twelve  Jara  of  Run  or  Extracted  Heather  Honey, 
gathered  in  1899.     [12  entries,  2  absent.] 

3101  I.  (10#.)— T.  H.  Jackson,  Railway  Street,  Kirbymoorside,  Yorks. 
3105  n.  (7«.  6<i.)— W.  Spboston,  Shugborough,  Great  Haywood,  Staffs. 
3099  III.  (5«.}— W.  Dkinkall,  54  King  Street,  Clitheroe. 

Class  382. — Twelve  Jara  of  Granulated  Honey,  gathered 
before  or  in  1899.     [13  entries,  2  absent.] 

3114  I.  (10*.)— W.  P,  Meadows,  Syston,  Leicester. 
3118  n.  (7«.  U.)—^.  C.  R.  White,  Holbury  Mills,  near  Romsey. 
3117  III.  (6«.)— Rkv.  Sidney  Smith,  Wheldrake  Rectory,  York. 
3109  B.  H.— R.  Brown,  Flora  Apiary,  Somersham,  Hunts. 

Class  883. — Beat  and  moat  attractive  Displaya  of  Honey  in  any  farm, 
and  of  any  year,     [5  entries,  1  absent.] 

8123  I.  (30*.)— Wm.  Dixon,  5  Beckett  Street,  Leeds, 

mi  II  ^8gjr.)-J4S.  l^^^  ^  SON^  5  Holbora  flace,  Lg^aon,  W,0, 
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Miscellaneous. 

dau  384. — Exhibits  of  not  less  Hian  Zlh.  of  Wax,  produoed  by  the 
Exhibitor^ s  oum  Bees.     [13  entries,  3  absent.] 

3127  I.  (10*.)— John  Berry,  The  Apiary,  Llanrwst,  N.  "Wales. 
3134  II.  (7t.  ed.y-R^y.  SiDNBr  Smith,  Wheldrake  Rectory,  York. 

3128  m.  (5i.)— R.  Brown,  Flora  Apiary,  Somersham,  Hunts. 

3130  B.  H. — Gr.  W.  EiBBY,  Salisbury  House,  Longwells  Green,  near  Bristol. 

Class  385. — Exhibits  of  not  less  than  3  lb.  of  Wax,  the  proditce  of  the 
Exhibitor^s  Apiary,  extracted  and  cleaned  by  the  Exhibitor  or 
his  Assistants,     [9  entries,  1  absent.] 

3140  I.  (10#.),  &3139II.  (7«.Cr/.)— John  Berry,  Apiary,  Llanrwst,  N.  Wales, 

3141  lit  (6*.)--R.  Brown,  Flora  Apiary,  Somersham,  Hunts. 
3146  B.  H. — Rev.  Sidney  Smith,  Wheldrake  Rectory,  York. 

Class  386. — Half -gallons  of  Honey  Vinegar. 
[3  entries,  none  absent.] 

3150  I.  (7#.  6i.")— -P.  Scattbroood,  Prospect  Villa,  Stapleford,  Notts. 

3149  II.  (6«.)— G.  W.  KiEBY,  Salisbury  House,  Longwells  Greon,  near  Bristol. 

Class  387. — Half  gallons  of  Mead.     [1  entry,  none  absent.] 
[No  award.] 

Class  388. — Interesting  and  instnictive  Exhibits  of  a  Practical 
Nature  connected  toith  Bee-eidture,  not  Tnentioned  in  the  foregoing 
Classes.     [2  entries,  none  absent.] 

3153  I.  (10*.)— P.  SCATTERGOOD,  Prospcct  Villa,  Stapleford,  Notts. 

Class  389. — Interesting  and  instructive  Exhibits  of  a  Scientific 
Nature,  not  mentioned  in  the  foregoing  Clxssss,     [1  entry.] 

3154  I.  (10*.)— Percy  Sharp,  Brant  Broughton,  Newark-on-Trent. 


IMPLEMENTS. 

Class  I. — General  Purpose  Horse- Power  Cultivators. 

[18  oiitrios.] 

3237  I.  (£40.)— The  Harrison  Patents  Co.,  Ltd.,  Stamford,  for  Caltivator, 

No.  5,  Martin's  Patent. 
3322  II.  (£20.)— Coleman  &  Morton,  London  Road  Iron  Works,  Chelmsford, 

for  Cultivator,  No.  8,  Coleman's  Patent,  width  of  cut,  5  ft.,  with  7  tines. 

Class  II. — Self-Moving  Steam  Diggers.     [2  entries,  none  absent.] 

3604  I.  (£40.)— The  Cooper  Steam  DioaER  Co.,  Ltd.,  Steel  Works,  King's 
Lynn,  for  Cooper  Patent  Steam  Digger,  suit«|bj9  for  G^Weral  Agricul- 
(rUral  and  Estate  work, 
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Clan  III. — MUking  Machines.      [L  p'  tries,  none  absent.] 
[No  award  on  the  ground  of  insufficient  merit.] 

Clau  17. — Sheep-Shearing  Machines,  to  he  driven  by  Pcrtoer  other 
than  Hand  Power.     [6  entries.] 

4783  I.  (£20.)— BABTON-OiLLvrTE  Hobsb-Clippino  and  Shexp-Shbasivo 
Co.,  Ltd.,  103  New  Oxford  Street,  London,  W.C,  for  Sheep-aheaiing 
Machine,  Model  0,  to  be  worked  by  Mechanical  Power. 

ClMf  V. — Sheep'SheaHng  Machinee,  to  he  driven  hy  Hand  Power, 

[5  entries.] 

4785  I.  (£10.)— BABTON-GILLBTTB  HOBSB-CLIPPINO  and  8HBSP-SHBAKniO 

Co.,  Ltd.,  103  New  Oxford  Street,  London,  W.C,  for  Sheep-shearing 
Machine,  Model  B,  Single  Standard  Hand  Power. 

Silver  Xedali. 

For  Articles  entered  as  '<  New  Implements  for  Agricnltaral  or  Estate  Parposes.*" 

8110  Hugh  ReidObiffin  k,  Co.,  1  Finsbnry  Square,  London,  E.C.,  for  Flexible 
and  Floating  Elevator,  single-lever  Reel,  detachable  Divider,  attached  to 
Milwaukee  Harvester  and  Binder. 

4113  Kelsbt  &  Co.,  41-45  Gaernsey  Road,  Sheffield,  for  Improved  Safety  Feed 
Boilers.  Provisional  Patent  Pedestal,  to  keep  knives  up  to  cut  and  allow 
any  hard  sabstance  to  pass,  attached  to  ChaS-cattiDg  Machine. 


1 


HOESE-SHOEING  COMPETITIONS. 

{Open  to  the  United  Kingdom.) 

Class  1. — Hunters.     [15  entries,  1  absent.] 

6  I.  (£5.)— Wm.  Holt  Green.'  R.S.S.,  Flow*,  Weedon,  Northamptonshire. 
13  II.  (£4.)— RoBEBT  ViGAB,  R.S.S.,  High  Street,  Caterham,  Surrey. 

1  III.  (£3.)- John  Robebt  Baker,  R.S.S.,  Carnaby,  Bridlington,  Yorks, 
9  IV.  (£2.)— William  Scholey,  R.S.S.,  Worsboro'  Dale,  Barnsley,  Yorks. 

7  V.  (£1,)— John  Edward  Milxeb.  R.S.S.,  24  Fammerton Streeti  Bradford. 
1 1  VI.  (£1.)— Samuel  Thompson,  R.S.S.,  19  Cumberland  St.,  Lnton,  Beds. 
10  B.  H.  *  H.  C— William  Stanton,  R.S.S.,  Castle  Street,  Luton,  Beds. 

16  H.  C— W.  Wilson,  R.S.S.,  Rope  Walk,  Chapel  Street,  Bridlington,  Yorks. 

Class  2. — Cart  Horses.     [40  entries,  1  absent.] 

40  I.  (£5.)— David  Lloyd,'  R.8  S.,  Dolygarreg  Forge,  Llanurda,  Carmarthen. 
29  11.  (£4.)— AKTHUB  Blliot,  R.8.S..  32  James  Street,  Droylsden,  Lanes. 

37  III.  (£8.)— John  Ibvino.  Whickham,  R.S.O.,  co.  Darham. 

23  IV.  (£2,)~-Daniel  Cbawley,R.S.S.,  The  Estate  Yard,  Petworth,  Snssez. 
28  V  (£1.)    Tom  Dbing,  RS.S.,  Redcliffe  Avenue,  Ashton-nnder-Lyne,  Lanes. 

21  VT.  (£1.)— Eli  Dba  Villb,  R.S.S.,  Town  House,  Hanbuiy,  Burton>on-Trent 
55  B.  H.*  H.C.— Hbnby  Young,  Red  Lion,  Kelstedge,  Ashover,  Chesterfield. 

22  M.  C— James  Codbtman,  Cogenhoe,  Northampton. 

44  H.  C— John  Rees,  R.S.S.,  10  Chapel  Bridcre  Terrace,  Cwmcam,  Hon. 
46  H.  C— Thomas  Atkin  Sears.  R  S  S..  Bobbers  Mill,  Nottingham. 
48  H.  C— l^EN.  Shipstone,  R  S.S.,  2  llohinson's  Hill,  Bulwell,  Nottingham. 
18  Com. — Geohoe  Btbton,  K.S.S  ,  46  Liddington  Street,  Basford,  Notts. 
20  Com.— William  Clay,  R.S.S.,  Alfreton,  Derbyshire. 

38  Com.— Arthub  Kino,  R.S.S..  24  Oxford  Street,  Market  Rasen.  Lines. 
60  Com.— William  Steward,  RS.S.,  60  Norfolk  Street,  Sheffield. 


Becommended  by  the  Julgcs  fir  tberiiKLDoM  ok  tue  Wons-uiiTUL  Comi'ast  or  Fabiuissw 
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ROYAL  AGRICULTURAL  SOCIETY  OF  ENGLAND. 


procee^inoa  of  tbe  Council 


WEDNESDAY,  NOVEMBER  7,  1900. 

ZkXL  CAWBOB  (PBESIBEITT)  IH  THE  OHAIB. 


rratent: 

Tni^es.—Sir  Walter  GUbey.  Bart , 
Colonel  Sir  Nigel  Riogscote,  K.C.B., 
the  Right  lion.  Sir  M.  W.  Ridley, 
Bart .  M.P.,  Earl  Spencer,  K.G.,  bir 
John  II.  Thorold,  Bart. 

Vxce-PretidenU. — Mr.  H.  Chandos- 
Pole-Gell,  the  Earl  of  Coventry,  the 
Earl  of  Feveraham,  Lord  Moreton. 

Other  Members  nf  Council. — Mr. 
J.  H.  Arkwright,  Mr.  Alfred  Ash- 
worth,  Viscoant  Baring,  Mr.  George 
Blake,  Mr.  J.  Bowen-Jonesi,  Lord 
Brougham  and  Vaux,  Mr.  Victor  C. 
W.  Cavendish,  M.P.,  Mr.  Percy 
Cratchley,  Lieat-Col.  Cnrtis-Hay- 
ward,  Mr.  A.  B.  W.  Darby,  Mr.  J. 
Marshall  Dugdale,  Mr.  8.  P.  Foster, 
Mr.  W.  Frankisb,  Mr.  Hngh  Gorringe, 
tbe  Marquis  of  Granby,  Mr.  James 
Homsby,  Mr.  John  Howard  Howard, 
Cnptain  W.  8.  B.  Levett,  Mr.  C.  8. 
Mainwaring,  Mr.  Henry  D.  Marshall, 
Mr.  Joseph  Martin,  Mr.  T.  H.  Miller, 
Mr.  Albert  PelU  Mr.  J.  B.  Bansome, 
Mr.  Frederick  Reynard,  Mr.  C.  Coli- 
Dian  Rogers,  Mr.  Howard  P.  Ryland, 
Mr.  G.  H.  Sanday,  Mr.  B.  W.  Stany- 
forth,  Mr.  R.  Staratton,  Mr.  Martin  J. 
Button,  Mr.  J.  P.  Terry,  Mr.  R.  A. 
Warren,  Mr.  E.  V.  V.  Wheeler. 

0/^tfr#.— Sir  Ernest  Clarke,  Secre- 
tary ;  Dr.  Fream,  Editor  of  the  Journal ; 
Dr.  J.  Augustus  Voelcker,  Consulting 
Chemist;  Mr.  J.  E.  Oompton- Brace- 
bridge.  Assistant  Director;  Mr.  R. 
8.  Burgee,  Superintendent  of  the 
Showyurd. 

Professor  Sir  (George  Brown,  C.B , 
Mr.  Alex.  Cope,  Professor  McFadyean, 
Mr. 'Harold  Swithinbank. 

VOL.  XI.  T.S.— 44 


The  following  members  of  tbe 
Cardiff  Local  Committee  wer«  also 
present: — Mr.  D.  T.  Alexander,  Mr. 
B.  W.  M.  Corbett,Mr.  G.  C.  Williams. 

Apologies  for  non-attendance  were 
received  from  Lord  Arthur  Cecil, 
Lord  Middleton,  Hon.  Cecil  T.  Parker, 
Sir  Jacob  Wilson,  Mr.  R.  C.  Asshe- 
ton,  Mr.  F.  S.  W.  Comwallis,  Mr.  R. 
M.  Greaves,  Mr.  P.  A.  Mnnts,  M.P., 
Mr.  Henry  Smith,  and  Mr.  Charles 
Whitehead. 

The  minutes  of  the  last  monthly 
meeting,  of  the  Council,  held  on 
August  1, 1900,  having  been  taken  as 
read  and  approved. 

The  Presidbht  said   that,  as  a 
matter  arising  out  of  the  minntes, 
he  might  report  that   he  had  for- 
warded through  the  proper  channel 
the  Society's  Address  of  Condolence 
with  Her  Majesty  tbe  Queen  in  the 
bereavement     sustained      by     Her 
Majesty  and  the  Royal  Family  by 
tbe  death  of  His  Royal  Highness  iht 
Duke  of  Saxe-Cobnrg  and  Gotha,  and 
that    he    had   received  in  reply   a 
letter    from    the    Home    Secretary, 
stating  that  Her  Majesty  had  been 
pleased  to  receive  the  address  very 
graciously.     Unhappily,    the    Royal 
Family  had  very  recently  sustained 
another  severe  loss  by  the  death  of 
one  of  its  members,  and  it  would 
doubtless  be  the  wish  of  the  Council 
that  he  should  on  their  behalf  con- 
vey to  His   Rojal  Highness  Prince 
Chri?t'an,  who  was  one  of  their  Vice- 
Presidents,  and  had  always  taken  a 
dnep  interest  in  the  affairs  of  their 
Society,  the  sincere  condolences  of 
bis  colleagues  on  the  Council  in  the 
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great  grief  that  bad  befallen  him 
and  the  Royal  Family  by  the  sad  and 
prematare  death  of  his  son  Prince 
Christian  Victor — ^another  gallant 
soldier  who  had  lost  his  life  in  Soath 
Africa. 

Beaths  of  Sir  John  Lawes  and  Mr. 
Samuel  Sowlandson. 

He  had  another  melancholy  daty 
to  perform  before  entering  upon  the 
regular  business  of  the  day,  viz.  to  re- 
port formally  from  the  Chair  the  deaths 
daring  the  recess  of  two  of  the  most  dis- 
tinguished members  of  the  Council ;  the 
one  a  scientist  of  world-wide  renown, 
the  other  a  fine  specimen  of  the  best 
type   of    the    English   farmer.     Sir 
John  Lawes  was  a  loss  not  only  to 
the  Society,  but  to  the  whole  agri- 
cultural world.    His  gpreat  work  at 
Bothamsted  would    live  after   him, 
and  his  name  would    go    down  to 
posterity  as  one  of  the  most  com- 
manding agricultural  figures  of  the 
nineteenth  century.    Sir  John  Lawes 
had  been  a  member  of  that  Council 
for  the  unprecedented  period  of  fifty- 
two  years.    They  would  have  been 
proud,  if  he  would  have  accepted  it, 
to  have  conferred  upon  Sir  John  the 
highest  honour  that  it  was  in  their 
power  to  bestow,  by  electing   him 
President  of  the  Society;  but  with 
the  modesty  which    always   distin- 
guished him,  he  did  not  see  his  way 
to  accept  that  oftice  when  offered  to 
him,  though  he  was  always  ready  to 
give  the  Society  the  benefit  of  his 
great  abilities  and  unequalled  experi- 
ence  in    agricultural    matters.    Mr. 
Samubl  Rowlandson  was  known 
to  many  of  those  present  before  he 
joined  the  Council  in  1889,  as  a  man 
of  sterling  merit  and  high  reputation 
as  a  practical  fanner,  and  it  would 
be    difBcult   to    find   a    man    more 
energetic  or  more    dependable.    In 
Committees  at  Hanover  Square,  and 
in  the  administration  of  the  show- 
yard8,  he  had  rendered  to  the  Society 
services  of  extreme  value ;    and  it 
was  with    the  utmost  sorrow    that 
they  all  learnt  two  winters  ago  that 
he  had  been  stricken  down   by  the 
attack  from  which  he  really  never 
rallied,  and  which  proved  fatal  last 
month'.    No  men  of  their  time  and 
sphere  showed  greater  thoroughness 
in   their   work   or    devotion  to  the 


public  interests  than  Sir  John  Lawes 
and  Mr.  Rowlandson ;  and  the  Society, 
as  well  as  Agriculture  at  laiige,  had 
lost  in  them  two  of  its  firmest  friends 
and  staunchest  and  strongest  sap- 
porters.    (Hear,  hear.) 

Eleetion  of  Hew  Mamben. 
The   following  twenty-three   can- 
didates were  elected  members  of  the 
Society : — 
AsHBrRTON  Agricultural  axd  Pa9IORal 

AssocLiTiox..Cantertmi7,  New  ZnlMid. 
BYAi»,  Sidney  H...aiaixogi]r,  Bridgend. 
CUTHBKRT,     J.    Harold.. Beaafront     Cutk, 

Hexham. 
Dalrymplx,     Francis     B...Barttey    Lodgi^ 

Totton,  Hants. 
Eaton,  Edwanl  M..  .34  Ylctoria  Street,  Weec- 

minster,  8.W. 
Edwards,    Thonrns-.The     Terrace     Houm, 

Rhymney,  Monmooth. 
Fdjinaml    ViBcoant..  Imperial     Honadiold, 

Tokio,  Japan. 
Gard,  George  J... 7  Glynrhondda  Street,  Cu» 

diff. 
Grruo,  Balph  C.  E.  Garr..Freshlield,  Chriat- 

church  Road,  Boaniemoath. 
HAifKa,  John.. Manor  Farm,  Walkerin^liaiB, 

Gainabonragh. 
Harvkt.  Sidney. . Watling  Honie,  Canterbmy. 
HODGBOK,     Joseph..  Boirdi     Green,      Great 

Salkdd,  Penrith. 
MANI7,  James  H... Canning  Worlcs,  Dewabory 

Road,  Leeds. 
MoOK,  Frank.  .Oavatry,  Bridgend. 
North  Otaoo  Agricultural  asd  FAsroaaL 

Association.  .  Oaniara,  New  Zodand. 
Fassmorb,  Willi«.m  J.. . Wayensmexv,  Woottoa 

Wawen,  near  Birmingham. 
Prrss^   Alfred   L... Ormonde  View,  Bally- 

orissan,  co.  Galway. 
Prichard,  Hopkln  LL..Fenrice  Caatle  Estate 

Office,  Reynoldstone,  B.8lO.,  GlamCNrgao. 
Prichard,  Richard  K..  .Bzyntirion,  BridgeBd. 
THoacPSOK,  Gollingwood    F.   J...DovBham, 

Gornhill-on-Tweed. 
TOMPSON,  Arthur  L. . .  Vilinnewydd,  Talgarth, 

Breoonihim. 
Wbtton,  Harold.. The  Abb^  Honoe,  Ghert- 

Williamson, Samuel.. Peplow,  Market  Dray- 
ton. 

The  reports  of  the  varions  Standing 

Ck>minittee8  were  then  presented,  and 

adopted  as  below : — 

Finaaee. 
Sir  Nigel  KnrGscoTB  (Cfaainnan) 
reported  that  the  acoonnts  for  the 
three  months  ended  October  31,  as 
oercified  by  the  Societ/s  acooantants, 
showed  total  receipts  amonntiof^  to 
13,916/.  Qs,  7d,t  and  expenditure  to 
1 5,470/w  1 5s.  2d.  Accounts  amounting 
in  all  to  1,900Z.  19j.  Id.  had  been 
passed,  and  were  recommended  for 
payment.  The  quarterly  statement  of 
subscriptions,  arrears,  and  property,  to 
September  30,   1900,  had  been  laid 
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upon  the  table.  The  draft  state- 
ment of  receipts  and  expenditure  for 
the  York  Meeting  had  been  sub- 
mitted by  the  Secretary,  and  ordered 
to  be  laid  before  the  Auditors  for  their 
approval. 

Financial  HesuU  of  the  York 
Meeting, 

Sir  NiOBL  EiNOSGOTE,  in  present- 
ing this  Report,  said  that  the  Council 
would  be  as  sorry  to  hear  as  he  was 
to  report,  that  the  Society's  Country 
Meeting  at  York  last  June,  on  which 
so  many  hopes  had  been  built,  re- 
snlted  in  the  very  considerable  lo?8 
of  3,465/.,  which  would  have  to  be 
met  out  of  the  Society's  general  funds, 
already  most  seriously  depleted  by 
the  heavy  deficits  on  the  two  previous 
shows.  As  the  total  entries  of  live 
•took  were  over  100  more  than  in 
1899  (horses  numbering  606  as 
against  424),  and  2,600  more  feet  of 
space  were  taken  in  the  Implement 
Department,  it  might  have  been  ex- 
pected that  the  groos  cost  of  the 
erection  and  administration  of  a  larger 
showyard  would  have  involved  a  pro- 
portionately greater  expense  than  in 
1899,  especially  as  timber  was  dearer 
this  year.  The  total  expenditure  of 
the  Society  in  connection  with  the 
York  Show  from  first  to  last  was 
only  400Z.  more  than  at  Maidstone 
in  1899  ;  but  the  total  figure  was 
aafficiently  serious,  21,647/.  As  the 
exhibitors  of  live  stocky  implements, 
&c.,  who  of  course  derived  the 
greatest  immediate  benefit  from  the 
shows,  only  contributed  in  entry  fees 
7,827/.  and  the  Local  Committee 
2,000/.,  it  followed  that  the  Society 
was  dependent  for  making  both  ends 
meet  upon  taking  in  the  Showyard 
from  admissions,  tickets  for  stands, 
and  the  like,  the  sum  of  11,720/.  So 
far  from  doing  this  it  only  took 
8,256/.,  and  therefore  had  to  suffer  a 
loss  of  3,465/.  The  annual  income 
from  the  1/.  subscriptions  of  members 
was  the  Society's  only  fixed  source  of 
revenue,  and  with  the  contributions 
from  the  Reserve  Fund  in  respect  of 
the  share  of  the  expenses  due  from 
the  Life  Members,  had  to  bear  all  the 
expenditure  of  the  many  other  de- 
partments of  the  Society's  work. 

It  would  be  apparent  to  the  Council 
that  the  enormous  risk  on  the  shows 


which  the  Society  now  ran  was  not 
one  which  the  Finance  Committee 
could  look  upon  with  complacency. 
More  and  more  demands  were 
annually  made  upon  the  Society  in 
connection  with  its  shows,  and  more 
of  the  burden  of  these  demands  ought 
certainly  to'rest  upon  those  who  were 
chiefly  benefited  by  them,  viz.  the 
exhibitors.  As  the  Cardiff  Meeting 
next  year  would  be  almost  the  last  to 
be  held  under  the  present  system,  the 
Finance  Committee  did  not  desire, 
by  any  sudden  action  of  their  own,  to 
imperil  the  success  of  that  show  ; 
but  they  had  never  concealed  their 
opinion  that  the  risk  for  which  the 
Society  now  made  itself  responsible 
in  connection  with  the  shows  was 
too  great.  It  would  be  unprofit- 
able to  discuss  the  probable  causes  of 
the  disappointingly  small  attendance 
of  the  public  at  York,  notwithstand- 
ing that  there  was  a  magnificent  show 
of  animals  and  implements,  and  that 
everything  seemed  to  be  in  the 
Society's  favour.  It  might  be  that 
agricultural  shows  were  now  overdone ; 
that  there  were  too  many  of  them,  and 
that  they  had  ceased  to  attract  the 
ordinary  sight-seeing  public  as  they 
once  did.  At  all  events,  the  Council 
would  be  wise  not  to  base  their 
calculations  in  the  future  upon  re- 
ceipts at  the  gates  reaching  the  totals 
that  they  were  once  accustomed  to, 
and  on  which  he  was  afraid  they  had 
in  the  past  too  much  relied. 

Journal. 

Sir  John  Thorold  (Cbairmac)  re- 
ported the  publication  of  the  third 
number  of  the  current  volume  of  the 
Joumali  in  which  a  memoir  of  the 
late  Sir  John  Lawes,  with  a  portrait, 
had  appeared.  Various  accounts  had 
been  passed  for  payment,  and  the 
Committee  recommended  that  the 
article  by  Mr.  Druce  on  the  Agri- 
cultural Holdings  Act,  1900,  should 
be  republished  as  one  of  the  Society's 
pamphlets  at  the  price  of  6^.  per  copy. 
The  information  contained  in  the 
pamphlet,  published  by  the  Society 
in  1886,  on  the  Valuation  of  Un- 
exhausted Manures,  being  now  out  of 
date,  the  Committee  recommended 
that  this  pamphlet  be  withdrawn 
from  circulation.  The  Committee 
had  had  under  their  consideration 
o2. 
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the  sabject  of  the  future  oondact 
of  the  JourDal,  and  were  of  opinion 
that  the  time  bad  now  arrived  when 
the  question  of  abandoning  the 
qriurterly  Journal  and  of  subetitutinff 
a  yearly  Tolume,  suitably  bound, 
should  be  seriously  considered. 

Sir  John  Thobold  observed,  with 
reference  to  the  recommendation  as 
to  the  issue  of  the  Society's  Journal 
in  future  in  one  bound  annual  voltime 
instead  of  in  four  quarterly  numbers, 
that,  in  bis  opinion,  the  Editor  had 
laboured  under  very  considerable 
difficulties  in  obtaining  suitable 
articles  for  the  Journal  in  view  of  the 
competition  of  the  weekly  agricultural 
press,  and  more  recently  the  competi- 
tion of  the  Board  of  Agriculture,  who 
published  every  quarter  a  Journal  of 
their  own  similar  to  that  of  this 
Society.  Matters  of  passing  interest 
werq  dealt  with  in  the  weekly  press ; 
and  he  thought  that  the  present  time 
would  be  a  good  opportunity  to  adopt 
the  change  of  publisliing  one  volume 
of  their  Journal  annually  instead  of 
issuing  it  in  four  quarterly  parts.  The 
articles  contained  in  such  an  annual 
volume  could  then  be  of  a  more  solid 
and  enduring  character  than  could 
be  expected  to  appear  in  a  quarterly 
journal,  and  by  adopting  the  Com- 
mittee's recommendation  much  saving 
in  expense  would  also  be  effected. 

Mr.  Pell  said  that,  as  an  old  member 
of  the  Journal  Committee,  he  wished 
to  support  the  views  advanced  by  Sir 
John  Thorold,  as  he  had  for  a  long 
time  been  very  strongly  adverse  to 
the  publication  of  the  Society's 
Journal  in  quarterly  parts.  With  re- 
gard to  the  financial  side  of  the 
question,  there  would  be  a  very  con- 
siderable saving  if  the  Council  adopted 
the  Committee's  recommendation  of 
publishing  the  Journal  in  one  annual 
volume.  In  such  a  volume  it  would, 
he  thought,  be  possible  to  produce 
a  little  more  that  was  worth  reading 
and  preservation.  He  trusted  that 
the  Council  would  carefully  consider 
the  matter,  and  at  the  proper  time 
carr^  out  the  suggestion  which  had 
been  made  to  them. 

Mr.  Sdtton  observed  that,  as  the 
member  of  the  Journal  Committee 
who  had  proposed  in  Committee  the 
resolution  that  the  Society  should  dis- 
continue its  system  of  publishing  it^ 


Journal  in  four  quarterly  parts,  and 
in  future  issue  it  in  the  form  of  ooe 
volume  annually,  he  should  like  to 
say  that  the  only  objection  to  the 
course  recommended  that  presented 
itself  to  his  mind  was  that  the  Society 
would  not,  perhaps,  be  quite  so  much 
in  touch  with  its  members  in  giving 
them  a  Journal  only  once  in  the  year. 
Possibly,  however,  this  point  might  to 
some  extent  be  met  if  their  Secretary 
could  so  arrange  with  the  agiicoltuzil 
press  that  their  proceedings  should 
appear  in  a  more  extensive  form  than 
at  present  was  the  ease.  With  regard 
to  the  financial  side  of  the  question 
of  publishing  the  Journal  in  t)ie  form 
of  one  volume  armually,  there  woold 
be  a  very  considerable  saving  if  this 
plan  were  adopted. 

Sir  NioBL  KiKCfSCOTB  said  that 
extended  reports  of  their  proceedings 
were  systematically  issued  immedi- 
ately  after  each  Council  to  the  daily 
and  agricultural  papers,  and  be  thought 
on  the  whole  they  had  no  reason  to 
complain  of  the  amount  of  publicity 
given  in  the  press  to  their  reporta  and 
discussions. 

Chemieal  and  Wobunt. 

Mr.  Stanyfobth  (Chairman)  re- 
ported that  a  letter  had  been  received 
from  the  Duke  of  Bedford's  agent, 
stating  that  some  land,  at  present  let 
out  in  allotments,  and  adjoining  the 
Experimental  Farm  at  Wobura- 
would  shortly  be  available  for  the 
purposes  of  the  Society.  Dr. 
Yoelcker  had  been  instructed  to 
convey  the  thanks  of  the  Society  to 
Mr.  Prothero  for  his  letter,  and  to 
accept  the  offer  of  additional  land 
so  generously  made  by  the  Duke  of 
Bedford.  The  plan  of  the  propo^ 
feeding  experiments  for  the  winter 
season  of  1900-1,  as  prepared  by  Dr. 
Yoelcker,  had  been  approved.  As 
the  correspondence  of  the  Consultioir 
Chemist  had  brought  to  light  several 
instances  of  deficiency  of  quality  in 
the  case  of  basic  slag,  the  Ck>mmittee 
thought  it  desirab^  to  issue  the 
following  notice  :— 

At  this  time  of  the  year,  when  pnrcbaMi 
of  Basic  Blag  are  oommonly  made,  it  is  vdl 
to  edTiae  members  to  be  oeiefnl  to  etlpolits 
for  a  definite  ffoarantee  as  to  pwrcentefe  of 
phospborio  add  and  degree  of  fiaeoeai  of 
grinding.  The  zeoommendation  of  the 
Council  on  thu  point  is  as  follows  :— 
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Sasic  Slag  to  be  guaranteed  to  be 
sufflcieotly  finely  ground  that  80  to  9U  per 
cent,  paues  through  a  sieve  haring  10,U0O 
meihee  to  the  square  inch,  aad  to  contain 
a  certain  percentage  of  phosphoric  acid, 
or  its  equivalent  in  phosphate  of  lime. 
(The  highest  grades  range  from  17  to  SO 
per  cent,  of  phosphoric  acid;  medium 
grades,  14  to  16  per  cent. ;  and  low  grades 
from  10  to  IS  per  cent,  of  phosphoric 
add.) 

As  showing  the  advantage  of  submitting 
samples  for  analysis,  an  instance  was 
brought  to  the  notice  of  the  Chemical  Com- 
mittee in  which  a  member  of  the  Society 
zeoently  reoeivod  compensation  to  the 
extent  of  71.  IOji.  on  a  purcliase  of  20  tons  of 
basic  slag,  which  was  found  on  analysis  to 
be  deficient  in  quality  and  fineness  of  grind- 
ing. 

Botonieal. 

Mr.  Whkblur  (Chairman)  reported 
that  a  considerable  outbreak  of 
disease,  destroying  the  turnip  crop 
over  a  considerable  area  in  Yorkshire, 
having  been  broaght  under  the  notice 
of  the  Consalting  Botanist  during  the 
recess,  it  had  been  considered  desir- 
able that  Mr.  Carruthers  should 
personally  visit  the  district.  The 
iojury  was  found  to  be  caused  by 
bacteria,  which  gained  entrance  to 
the  bnlb  at  the  base  of  the  young 
leaves  in  the  centre  of  the  crown.  It 
penetrated  the  turnip,  and  at  length 
converted  the  whole  of  the  interior 
into  a  fetid  pulp.  A  full  account  of 
the  disease,  with  figures  of  the  turnip 
and  of  the  bacteria  was  being  pre- 
pared for  the  next  number  of  the 
Journal.*  Dr.  Yoelcker  had  been 
recently  engaged  in  experiments  at 
the  Pot  Culture  Station,  on  the 
possible  eradication  of  certain  weeds 
of  the  farm,  and  had  obtained  some 
interesting  results.  In  the  case  of 
ivild  oiiian  on  arable  land,  an  appli- 
cation of  carbolic  acid  in  January 
direct  to  the  soil,  where  a  patch  of 
wild  onion  was  gprowing,  prevented 
the  latter  from  coming  up,  and  by 
the  time  that  barley  was  sown  the 
carbolic  acid  had  been  thoroughly 
removed  from  the  top  soil,  so  that  no 
injury  was  done  to  the  barley  seed, 
and  the  crop  throve  perfectly  well, 
and  no  wild  onion  appeared  among 
it.  In  regard  to  rcild  poppy^  while 
spraying  with  sulphate  of  copper  on 
the  top  side  of  the  leaf  did  not  check 
the  growth  of  the  weed,  it  was  found 
that  spraying  on  the  under  side  of 


the  leaf  with  the  same  solution  very 
largely  checked  the  development  of 
the  wild  poppy.  These  investigations 
were  being  continued. 

Veterinary. 

Mr.  AsHWOBTH  announced  that  a 
report  had  now  been  received  from 
the  Tuberculin  Sub-Committee  which 
had  been  appointed  on  May  31,  1899, 
to  supervise  the  experiments  then 
ordered  to  be  carried  out  at  the  Royal 
Veterinary  College  in  the  direction  of 
infecting  healthy  cattle  of  various 
ages  with  tuberculosis  and  then  te»t- 
in^  them,  and  an  equal  number  of 
control  animals,  with  tuberculin  at 
various  dates  after  infection,  all  the 
animals  being  subsequently  killed 
and  post*mortemed.  The  Ileport  of 
the  Sttb-Committee»  signed  by  Lord 
Brougham  and  Vaux,  Sir  Nigel  Kings- 
cote,  S.r  George  Brown,  and  Professor 
MacFadyean,  would  be  printed  in 
full  in  the  next  number  of  the 
Journal.^ 

The  Veterinaiy  Committee  had  had 
under  their  consideration  a  suggestion 
made  by  Mr.  L.  H.  Becher  Shand  at 
the  last  Anniversary  Cheneral  Meeting, 
which  he  had  subsequently  expanded 
in  a  letter,  with  reference  to  the  possi- 
bility of  milk  becoming  infected  with 
the  germs  of  tuberculosis  during  its 
transit  by  railway.  Mr.  Shand  had 
asked  whether  **  germs  might  noc  be 
carried  into  the  milk  chums  through 
their  ventilators,  and  that  in  many 
cases  the  germs  found  on  arrival  were 
not  in  the  milk  when  it  left  the  farm," 
and  had  suggested  that  the  Society 
should  undertake  an  investigation  as 
to  whether  "milk  which  was  pure 
when  it  left  the  farm  did  not  get  con- 
taminated while  in  transit  by  rail.** 
The  reply  which  had  been  agreed  to 
by  the  Committee,  after  consultation 
with  the  Society's  veterinary  advisers, 
was  as  follows : — 

1.  It  is  obvioas  that  milk  (even  absolutely 
pure  milk  and  milk  which  has  been  effec- 
tually sterilised)  is  quite  capable  of  being 
contaminated  with  tubercle  bacilli  or  other 
infective  organisms,  unless  means  are 
adopted  to  keep  it  from  contact  with  infec- 
tive matter,  which  may  be  conveyed  to  it 
at  any  time  by  the  atmosphere  and  in  other 
ways.  The  Society  is  fully  alive  to  the 
dangers  to  the  public  health  which  may 


*  See  page  733  et  9eq, 


'  Ee^  page  708  et  seq. 
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arise  from  the  prevalent  habit  of  expectora- 
tion by  i>ossibly  conminiptive  persons  on 
railway-platforms,  highwavs,  and  other 
public  places,  and  has  co-operated  with 
other  public  bodies  in  endeavouring  to 
arouse  public  attention  to  this  matter.  The 
possibility  must  not,  however,  be  exclndftd 
that  sufficient  care  ii  not  always  taken  on 
the  farms  where  milk  is  produced  to  secure 
the  most  scrupulous  cleanliness  in  the  vessels 
containing  the  milk  and  in  the  returned 
empty  milk-churns,  as  well  us  in  all  the 
surroundings  of  the  milk  on  the  farm,  and 
of  the  cows  themselve.^ 

3.  The  Committee  are  advisetl  that  the 
holes  in  the  cone  in  the  centre  of  tlic  lid  of 
a  milk-churn  are  essential  to  allow  the  e!«cape 
of  steam,  vapour,  or  gases  of  any  kind  whicli 
may  be  disengaged  from  the  milk  during 
transit :  but,  in  the  opinion  of  the  Society's 
scientific  advisen*,  these  holes  are  scarcely 
worth  consideration  as  a  means  of  the 
possible  contamination  of  the  milk  through 
the  agency'  of  the  air. 

3.  A  more  likely  source  of  contamination 
is  to  be  found  in  the  too  common  practice  of 
sending  milk  by  railway  in  chums  with 
loose  liilx.  Milk  which  may  be  splashed  out 
round  the  lids  during  a  journey,  or  whilst 
the  churns  are  being  moved  about  railway- 
platforms,  may  wasli  away  the  dust  and 
other  impurities  which  accumulate  on  the 
surface  of  the  lid,  and  may  carry  them  back 
into  the  bulk  of  the  milk  in  the  churn  ;  and 
in  this  way  it  is  quite  possible  that  tubercle 
bacilli  might  gain  access  to  the  milk  in  the 
chum  through  the  medium  of  the  drietl 
expectorations  of  consumptive  persons  in 
railway-stations,  streets,  or  other  public 
places. 

4.  This  danger,  however,  may  be  guarded 
against  by  sending  milk  by  railway  in 
locked  or  sealed  churns,  the  lids  of  which 
are  tight.  There  appears  to  be  still  con- 
giden\ble  misapprehension  amongst  farmers 
as  to  the  willingness  of  railway  companies 
to  accept  for  transit  over  their  lines  milk- 
churns  thus  locked  or  sealed,  although  it  is 
a  regular  practice  by  farmers  serving  some 
of  the  leading  milknllstributing  companies 
in  the  Metroiwlis.  TIjc  railway  companies 
have  undoubted!}'  favoured  the  system  of 
sending  churns  with  loose  lids,  on  the 
ground  that  exatnination  of  the  contents  by 
the  railway  officials  was  thus  facilitated  ; 
but  the  Dairy  Committee  of  this  Society, 
haviu!,'  had  their  attention  drawn  to  the 
matter,  passe*!,  on  January  31,  1899,  a 
Resttlution  "That  the  present  custom  of 
sendint?  milk  in  unsealed  churns  is  unsatis- 
factory, inasmuch  as  it  exposes  the  farmer 
to  the  risk  of  having  his  milk  tampered 
with  during  tninsit."  Communications 
were  oiwned  with  tlie  railway  companies, 
and  an  assurance  was  received  that,  at  a 
meeting  held  at  the  lUilway  Clearing  House 
on  May  10,  1899,  all  the*  comiwvnies  had 
fwrreed  that  they  would  not  refuse  to  accept 
milk-churns  "sealed,"  provided  the  condi- 
tions under  which  the  companies  accept 
such  cans  were  adhered  to.  These  con- 
ditions are  thus  definevl  in  a  letter  wldressed 
on  October  12,  1899,  by  the  Railway  Com- 
panies' Association  to  the  Assistant  Secre- 
tary of  the  Railway  Department  of  the 
Board  of  Trade  :— 

"Senders  have  for  a  long  time  been 
allowe<l  to  send  milk  in  setiletl  cans  ;  the 
companies  accept  the  declaration  of  the 


senders  as  to  the  qoantitj  convejed,  no 
extra  charge  being  zxuide ;  the  only  eon- 
dition  the  companies  require  to  be  foUUkd 
is  that  the  tare  weight  of  the  cans  thah 
be  stamped  upon  the  onteide  of  the  aa, 
so  that  in  case  of  doubt  the  qnjuititj  of 
milk  within  the  ohnru  can  be  spproxi- 
matcly  ascertained  by  aUowiog  loflb.  tor 
each  gallon  of  milk  declared.  It  does  not 
appear  to  the  aunpanies  that  there  is  any 
difficulty  in  the  senders  protecting  then- 
selves  against  alleged  loss  of  milk  in 
transit  by  sealing,  padlocking,  or  other 
wise  fastening  thdr  cans." 

5.  With  regard  to  the  inTestigmtitEi 
suggested  by  Mr.  Shand  as  to  vbetbcr 
^'mUk  which  was  pure  when  it  left  the 
farm  did  not  get  contaminated  while  ia 
transit  by  rail "  (<^.  presumablv  that  milk 
which  has  been  ascertained  before  it  leaver 
the  farm  to  be  perfectly  free  from  the  bacUU 
of  tuberculosis  should  be  tested  for  tMdUi 
on  its  arrival  at  a  railway  station  in  a  milk- 
chum,  and  again  on  its  arrival  at  its  place 
of  destination)  the  Committee  invite  atta- 
tion  to  the  following  paragraph  in  the  IcaHet 
on  "  Tuberculosis  in  Dairy  Stock,**  issued  by 
the  Society  in  March  1899  :— 

**  In  a  small  proportion  of  ca^es  tubere^ 
bacilli  may  be  detected  in  milk  by  micn>- 
Boopio    examination,   and    such    milk  U 
always  highly  dangerous.     It  ought  to 
be    clearly    understood,    however,    tbss 
failure  to  detect  the  baoilli  by  mlcroseofBS 
examination  of  milk  is  not  reliable  evi- 
dence that  such  milk  is  free  from  th« 
germs  of  tuberculosis.** 
There  are  no  means,  short  of  inocnlatioo 
or  feeding  animals,  of  deciding  that  milk  is 
absolutely  free  from  tubercle  bacilU,  and,  m 
above    stated,   the  failure   to   detect   tije 
organisms  by  the  aid  of  a  microscope  doc» 
not  prove  that  they  are  not  presents 

6.  Whilst,  therefore,  fully  alive  to  the  im- 
portance of  tuberculosis  in  its  relations  to 
dairy  stock  (a  matter  on  which  tbcir 
veterinary  advisers  have  for  some  time  been 
engaged  in  experiments  and  inquiriesX  the 
Committee  cannot,  for  the  reasons  abovf 
stated,  see  their  way  to  undertake  the  par- 
ticular investigation  suggested  to  them. 


With  regard  to  the  oatbreaks  of 
contagious  disease  amongst  animal^ 
Professor  McFadyean  had  submitted 
to  the  Veterinary  Conunittee  the 
following  report : — 

AyTHRAX.— During  the  forty-three  weekf 
of  this  year  for  which  the  returns  hate 
been  published  446  ontbrsiks,  with  760 
animals  attacked,  liavc  been  reported.  The 
figures  for  the  corresponding  period  of  hut 
year  were  442  and  863  respectively. 

OLANDKna.— The  returns  with  regard  to 
this  disease  are  very  discouraging,  the  oat* 
breaks  already  reported  during  the  current 
year  being  200  in  excess  of  the  nombfl' 
reported  at  the  same  date  last  year.  TIm 
total  number  of  outbreaks  in  1899  was  fSt 
whereas  944  outbreaks  have  already  bea 
rc|)ortcd  this  year. 

Rabies.— This  disease  has  nnfortunstdf 
reappeared  in  South  Wales,  which  was  the 
la^t  district  to  be  relieved  from  tbeKuzzlioC 
Order  at  the  beginning  of  the  year.  Five 
oases  in  dogs  and  two  in  other  ammals  lure 
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already  been  reported,  aud  the  Ikyard 
of  Agrionltare  bas  reimpoeed  Muzzling 
Orders  orer  an  extensive  aieft  in  the  coun- 
ties of  Brecon,  Carmarthenshire,  and 
Glamorganshire. 

Swine  Fever.— The  retams  at  this  date 
show  a  decided  decline,  a»  compared  with 
the  same  period  of  last  year,  the  numbers 
being  1,659  and  2,064  respeotlrely. 

Fbot-and^Mouth  Disease.— Since  this  disease 
was  detected  in  Sailolk  at  the  end  of 
January  last,  17  outbreaks  hare  been  reported 
and  conflrmed  by  the  Board  of  Agriculture, 
and,  aooording  to  the  Gaaette  Betums,  the 
number  of  animals  actually  attacked  in 
these  ontbreaks  has  been  237,  riz.,  175  cattle, 
00  sheep,  and  2  pigs.  The  number  of 
animals  slaughtered  on  account  of  exposure 
to  risk  of  infection  has  not  been  published. 
The  sequence  of  the  outbreaks  has  been  as 
follows  :— The  first  occurred  in  Suffolk  on 
the  borders  of  Norfolk  at  the  end  of  January 
The  next  occurred  in  Norfolk  in  February, 
and  in  the  same  month  the  disease  appeared 
in  Bedfordshire.  After  an  interval  of  a 
month  it  reappeared  In  Norfolk,  on  the 
marshes,  and  in  May  it  was  detected  in 
Hertfordshire.  No  fresh  outbreaks  were 
reported  in  June  and  July,  but  in  August 
the  disease  was  discovered  at  places  as  far 
apart  as  the  East  Biding  of  Yorkshire  and 
Flintshire  in  North  Wales.  In  eieptember 
an  outbreak  was  detected  on  a  farm  in 
Wiltshire,  and  subsequently  it  spread  to  two 
neighbonilng  farms.  The  last  outbreak 
ooeorred  in  Staffordshire,  near  Lichfield. 
That  was  on  October  5th,  aud  there  is  there- 
fore some  reason  to  hope  that  the  countiy  is 
again  free  from  the  disease. 

Research  Laboratorp.—Tihe  number  of 
morbid  specimens  forwarded  to  the  Ile- 
learch  Laboratory  at  the  Boyal  Veterinary 
Ck>Uege  during  the  third  quarter  of  the  year 
was  fifty-three.  Diuring  the  same  period 
outbreaks  of  abortion,  ringworm,  and 
ophthalmia  (in  cattle)  have  been  investi- 
gated, and  the  experiments  regarding  horae- 
aiokness  have  been  contlnned. 

Ibat-and-mouth  Diteois, 

Earl  Spbncbb  said  no  one  who 
knew  anything  about  tlm  diseases  of 
animals,  or  was  interested  in  the 
subject,  but  would  have  viewed  with 
great  satisfaction  the  enormous  pro- 
gress which  had  in  the  pa^t  been 
made  in  stamping  out  foot-and-mouth 
disease.  But  in  this  life  we  were 
subject  to  disappointments,  and  he 
confessed  that  it  had  been  a  great 
and  bitter  disappointment  to  him  to 
learn  of  the  recurrence  in  many  parts 
of  the  country  of  this  disease,  which 
was  a  source  of  loss  and  injury  to 
farmers  and  stock-owners.  They  had 
present  amongst  them  that  day  Sir 
George  Brown,  who  had  had  unrivalled 
experience  in  that  matter,  and  he 
(Lord  Spencer)  would  like  to  ask 
whether  it  had  been  possible  to  trace 
the  origin  of  the  outbreak.    So  far  he 


had  been  unable  to  gather  any  infor- 
mation as  to  the  origin  of  this  disease 
in  various  parts  of  the  country.  The 
first  outbreak  was  perhaps  more  easily 
accounted  for,  as  it  occurred  near  the 
sea  coast ;  but  as  to  the  outbreaks  in 
Yorkshire,  Wales,  and  other  parts  of 
the  country,  he  was  at  a  loss  to  know 
what  was  the  cause  of  them.  He 
supposed  that  few  of  them  would 
assert  thift  foot-and-mouth  disease 
sprang  up  spontaneously,  though 
they  might  trace  a  certain  similarity 
between  one  outbreak  and  another. 
A  great  variety  of  outbreaks  had  now 
arisen  in  different  parts  of  the  country, 
which  had  apparently  no  connection 
whatever  with  each  other,  and  he 
should  like  some  authoritative  opinion 
on  this  matter.  He  sincerely  trusted 
that  with  a  firm  administration  of 
the  law  which  had  been  passed  with 
respect  to  this  disease,  they  would  be 
able  in  the  future  to  maintain  that 
immunity  from  contagious  disease 
which  it  had  been  their  good  fortune 
to  preserve  in  the  -past  under  the 
various  Governments  which  had  been 
in  office.  The  matter  was  one  of  great 
importance  to  the  agricultural  world, 
and  especially  to  the  owners  of 
animals  in  this  country. 

Sir  Nigel  Kingsgotb  said  he  was 
so  impressed  with  the  singular  fact 
that  these  outbreaks  should  have 
occurred  in  different  parts  of  the 
country,  far  removed  from  one 
another,  that  he  ventured,  as  Chair- 
man of  the  Governors  of  the  Royal 
Veterinary  College,  to  seek  an  inter- 
view with  Mr.  Long,  the  President  of 
the  Board  of  Agriculture,  on  the  sub- 
ject. His  object  in  doing  this  was 
not  in  the  least  to  try  and  weaken  the 
system  adopted  by  the  Board  of  Agri- 
culture in  stamping  out  this  disease  ; 
but  owing  to  the  difficulty  of  tracing 
its  origin,  or  of  not  tracing  it  at  all, 
he  had  heard  doubts  expressed  in 
several  quarters  as  to  whether  it  was 
really  foot-and-mouth  disease.  In 
the  case  of  an  outbreak  on  a  farm 
where  the  owner  had  pedigree  stock, 
he  suggested  for  consideration 
whether  It  would  not  be  possible  for 
strict  isolation  to  be  adopted,  until  it 
was  proved  by  inoculation  and 
diagnosis  that  the  animals  were 
actually  suffering  from  foot-and- 
mouth  disease. 
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Sir  Gkoros  Brown  uid  it  woald 
be  abtard  for  bim  to  attempt  to  deny 
that  the  whole  coarse  of  the  oatbreak 
had  been  erratic  in  the  extreme. 
The  sodden  appearance  of  the  malady 
at  places  remote  from  any  known 
centre  was  entirely  contrary  to  any- 
thing which  they  had  hitherto  known 
of  the  history  of  the  disease.  It 
was  true  that  in  former  times,  in 
certain  cases,  great  difficalty  had  been 
experienced  in  tracing  the  origin  of 
an  outbreak,  and  ofton  no  connection 
with  a  known  centre  of  infection 
oonld  be  discoyered;  bat  in  the 
present  instance  nearly  all  of  the 
seventoen  outbreaks  had  been  sur- 
rounded by  mystery.  Notwithstand- 
ing this  fact,  however,  the  whole  of 
the  evidence  critically  examined  left 
no  escape  from  the  condosion  that 
this  was  the  genuine  disease,  seeing 
that  clinically  it  had  presented  itself 
exactly  as  it  had  always. done  since  it 
0rst  appeared  in  this  country  in  1839. 
It  was  a  curious  fact  that  those  who 
had  had  most  experience  in  this 
malady,  vis.  some  of  the  inspectors 
at  the  ports  for  foreign  animals  (men 
who  had  had  extensive  opportunities 
of  seeing  the  disease  in  tHi  its  forms 
during  half  aoentury  of  its  prevalence) 
had  expressed  themselves  quite  as 
much  surprised  as  the  owners  of  the 
animals  at  discovering  that  the  disease 
was  foot-and-mouth,  and,  indeed, 
were  sure  tliat  it  could  not  possibly 
be  anything  else. 

Although  he  was  no  longer  actively 
engaged  in  these  investigations,  he 
stiU  took  the  greatest  possible  ioterest 
in  them,  and  he  had  been  told  that 
the  most  careful  and  strict  inquiry 
had  been  made  in  every  instance. 
He  could  not,  however,  help  express- 
ing regret  that  more  publicity  had 
not  b^n  given  to  the  facts  which 
had  been  ascertained,  because  they 
tended  to  prove  that  the  common 
impression  among  owners  of  stock 
that  the  affection  was  unlike  foot- 
and-mouth  disease,  as  it  did  not 
spread  even  in  the  herds  in  which  it 
had  broken  out,  was  erroneous.  In 
several  cases  which  had  come  under 
his  notice  the  infection  had  extended 
rapidly.  He  was  not  certain  of  the 
absolute  correctness  of  the  figures, 
but  to  the  best  of  his  recollection  in 
one  herd  of    fifty  animalF,   two  or 


three  of  which  were  discovered  to  be 
affected,  it  was  found  that  l>efore 
slaughter  bould  be  completed 
twenty-seven  of  the  cattle  were 
suffering,  and  other  similar  oases 
had  also  been  recorded. 

In  reference  to  Sir  Nigel  Kings- 
cote's  suggestion  that  inocnlatioii  ai 
isolation  f&ould  be  employed  to  teet 
the  infectivity  of  the  disease,  he 
could  understand  that  it  woold  not 
be  favourably  received  by  the  Board. 
It  would  naturally  be  aigel  that  the 
work  of  a  sanitary  department  was 
to  stop  the  disease,  and  not  to  find 
out  whether  it  would  spread  if  they 
gave  it  the  opportunity.  There 
oonld  not  be  any  doubt  that  the 
measures  which  had  been  adopted 
had  been  very  complete,  for  it  was 
not  unreasonable  to  state  that  in  no 
case  had  the  infection  spread  beyond 
the  centres  of  origin,  owing  to  the 
circumstance  that  the  animals  weie 
at  once  shut  up  and  killed  as  qoii^ly 
as  possible.  With  reference  to  the^ 
apprehension  which  was  felt  as  to 
the  serious  losses  which  would  arise 
if  the  disease  broke  out  in  a  pedigree 
herd,  he  could  not  speak  with  any 
authority,  but  he  might  venture  to 
say  from  his  experience  in  the  past 
that  in  such  cases  some  plan  would 
be  devised  to  prevent  the  slaoghter  of 
a  number  of  valuable  cattle. 

It  had  been  proved  that  the 
disease  in  this  country,  thoogb  it 
had  caused  an  enormous  amount  of 
injury,  was  not  fatal  like  cattle 
plague  or  pleuro- pneumonia.  Ts^dng 
all  the  facts  as  tney  stood,  he  should 
have  felt  quite  unable,  even  if  he  had 
been  asked,  to  advise  the  Board  of 
Agriculture  to  do  otherwise  than 
they  had  done.  He  admitted  that 
the  whole  thing  was  a  puzzle,  but 
although  the  disease  had  taken  an 
unusual  course,  he  had  no  doubt 
himself  that  it  was  foot-and-mouth 
disease,  and  that  the  Board  of  Agri- 
culture, by  acting  as  they  had  done  at 
every  centre  of  infection,  were  taking 
the  best  means  to  get  the  disease  out 
of  the  country  as  quickly  as  possible. 
Mr.  Pall  mentioned  that  a  number 
of  years  ago,  when  the  disease  was 
prevalent  in  EugUud,  a  case  of  foot- 
and-mouth  was  discovered  in  War- 
wickshire. Not  very  long  after  this 
case  had  been  found,  another  case 
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broke  ont  thirty-five  miles  away,  on 
some  land  of  his  own  in  Northamp* 
tonshire.  He  felt  quite  certain  that 
the  contagion  mast  have  come 
amongst  his  oaitle  at  one  time  or 
another.  He  discovered  that  some 
Ordnance  Survey  officers  were  then 
engaged  in  a  survey  of  England  in 
his  district,  and  that  when  their 
survey  was  very  nearly  completed, 
pome  slight  error  in  their  work  was 
discovered.  He  gathered  that,  to 
complete  their  work,  the  officials 
used  upon  his  farm  the  same  surface 
chain  that  had  been  employed  by 
them  in  thei^  duties  on  the  farm  in 
Warwickshire;  and  the  fact  remained 
that  following  upon  the  presence  of 
the  surveyors  with  that  same  chain 
again  in  Northamptonshire,  after 
their  visit  to  Warwickshire,  foot-and- 
mouth  disease  was  found.  As  to  the 
means  of  eradication,  he  had  no 
faith  in  any  remedy  but  killing. 

Stock  Prises. 

Mr.  Sanday  (Chairman)  reported 
that  the  Committee  had  considered 
the  draft  prize-sheet  for  the  Cardiff 
Meeting,  together  with  a  schedule  of 
prizes  prepared  by  the  Local  Com- 
mittee, and  had  sugcested  certain 
modifications  in  the  latter  for  the 
Local  Committee's  consideration. 

The  Committee  recommended  the 
acceptance,  with  thanks,  of  the  offer 
of  a  number  of  champion  prizes  for 
competition  at  the  Cardiff  Meeting 
from  breed  societies.^ 

Mr.  Sandat  added  that  a  letter 
had  been  received  by  him  on  Monday 
from  the  Hon.  Cecil  Parker  (whose 
other  engagements  prevented  his 
personal  attendance  at  the  Stock 
Prizes  Committee  or  the  Council), 
suggestiog  for  consideration  that 
there  should  be  jumping  competitions 
at  the  Cardiff  Meeting  in  connection 
with  the  classes  for  hunters  and 
ponies.  This  letter  had  been  laid 
before  the  Stock  Prizes  Committee 
(at  a  period  of  their  proceedings  at 
which — ^it  was  true — ^there  was  not  a 
very  full  attendance),  and  the  Com- 
mittee were  ready  to  give  considera- 
tion to  the  details  of  the  matter  if 
the  Council  should  approve  the 
principle. 

*  For  list  of  these  prizes  ie>  p.  ooxir. 


After  some  remarks  by  Mr. 
C BUTCH LBY,  in  Opposition  to  the  pro- 
posal, 

Mr.  Btland  said  that  as  it  would 
appear  that  formal  notice  was  neces- 
sary before  this  question  could  be 
brought  before  the  Council  for  dis- 
cussion, he  wished  to  give  notice  that 
at  the  December  meeting  he  would 
move  that  the  Society  offer  prizes, 
under  proper  restrictions,  for  jumping 
competitions  at  the  Cardiff  Meeting 
next  year.' 

Implement. 

Mr.  Fbamkibh  (Chairman)  re* 
poned  that  the  Committee  had  ap- 
proved the  Implement  regulations, 
and  they  had  also  considered  the 
nomination  of  judges  in  the  Imple- 
ment Pepartment  for  the  Cariiff 
Meeting.  Various  matters  relating 
to  the  late  meeting  at  York  had  been 
brought  bofore  the  Committer  and 
instructions  given  thereon. 

General  Cardiff. 

Sir  Walter  Gilbbt  reported  that 
the  Committee  had  discussed  with 
the  representatives  of  the  Cardiff 
Local  Committee  the  schedule  of 
prizes  for  live  slock,  produce,  &c. 
proposed  to  be  offered  by  the  Cardiff 
Local  Committee,  and  had  suggested 
various  amendments  thereto.  The 
Local  Committee  bad  nominated 
Mr.  Lewisr  of  Duke  Street,  Cardiff, 
as  agent  for  the  sale  of  season 
tickets ;  Messrs.  John  Isaac  &  Sons, 
Victoria  Buildings,  MilUcent  Street, 
Cardiff,  as  agents  for  the  sale  of 
produce;  and  Messrs.  Stephenson 
k,  Alexander,  of  Cardiff,  as  agents  for 
the  letting  of  lodgings. 

Showyard  Works. 

Mr.  Cbutohlbt  (in  the  absence 
through  ill-health  of  the  Chairman, 
Sir  Jacob  Wilson)  reported  that  the 
whole  of  the  Society's  plant  had  been 
removed  from  York,  and  stored  on 
the  site  of  the  Cardiff  show-ground, 
and  that  the  entrances,  superin- 
tendent's offices  and  stores  had  been 
erected  there.  The  Committee  had 
considered  the  question  of  the  supply 
of  refreshments  for  the  meeting  of 
next  year,   and  recommended  that 

*  See  post,  p.  coIL 
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the  Cambridge  Catering  Syndicate 
be  again  employed  at  the  Cardiff 
Meeting,  on  the  same  terms  as  at 
York. 

Seleetion. 

Sir  John  Thobold  (Chairman) 
having  presented  the  recommenda- 
tions of  this  Committee  as  to  filling 
up  the  vacancy  on  the  list  of  Trustees 
caused  by  the  lamented  death  of  Sir 
John  Lawes, 

Sir  John  Thobold  moved  "  That 
the  Dnke  of  Bedford,  now  a  Vice- 
President,  be  elected  a  Trustee  of  the 
Society." 

Mr.  STAKTroRTH  Said  that  it 
was  his  privilege  as  Chairman  of  the 
Chemical  and  Woburn  Committee  to 
second  this  resolution.  It  w&9,  in 
his  opinion,  peculiarly  appropriate 
that  the  vacancy  caused  by  the  death 
of  the  great  investigator  who  had 
endowed  the  Rothamsted  experiments 
should  be  filled  by  the  appointment 
of  the  nobleman  who  was  so  gener- 
ously subsidising  this  Society's  similar 
experiments  at  Woburn. 

This  resolution  having  been  unani- 
mously adopted,  it  was  moved  by  Sir 
John  Thobold,  seconded  by  Mr. 
ASHWOBTH,  and  unanimously  re- 
solved, "  That  the  Earl  of  Derby,  K.G., 
be  elected  a  Vice-President  of  the 
Society." 

The  vacancies  on  the  Council 
created  by  the  appointment  of  the 
Earl  of  Derby  as  Vice-President  and 
the  death  of  Mr.  Samuel  Bowlandson 
were  reported  to  be  under  the  consider- 
ation of  the  Committee  of  Selection. 

Sir  John  Thobold,  in  formally 
moving,  pursuant  to  notice, 

That  Bye-law  8,  as  to  the  number  of 
honorary  members  of  the  Society,  be 
ameodod  by  the  omission  from  line  7  of  the 
words  **  twenty-flre,"  and  the  substitution 
therefor  of  the  words  "fifty,  of  whom  not 
more  than  twe&ty-flre  may  be  British  sub- 
jects," 

said  that  occasions  sometimes  offered 
themselves  in  which  the  Committee 
of  Selection  desired  to  confer  the 
honorary  membership  of  the  Society 
upon  distinguished  persons,  and  they 
had  been  prevented  from  doing  this 


at  the  right  time  by  the  limitatton 
enjoined  by  the  present  Bye-laws.  It 
would  be  a  great  convenience  if  the 
maximum  were  increased  to  fifty, 
and  he  therefore  moved  the  resolntion 
standing  in  his  name. 

This  was  seconded  by  Sir  Kigbl 
EtNGSOOTE,  and  carried  unani- 
mously. 

Zduoation. 

Lord  MOBBTON  (Chairman)  re- 
ported that,  following  the  precedent 
of  previous  years,  examinations  for 
the  National  Diploma  In  Dairying 
had  been  held  this  year  for  English 
students  at  Reading  College  and  the 
British  Dairy  Institute,  Beading, 
from  September  24  to  27,  1900.  and 
for  Scottish  students  at  the  Dairy 
School,  Kilmarnock,  from  October  1 
to  8.  The  examinations  in  general 
Dairying  and  Cheesemaking  were  con- 
ducted at  both  centres  by  the  same 
examiners,  as  last  year  (Mr.  John 
Gilchrist  and  Mr.  W.  McFadyeiw), 
different  examination  papers  being 
set  for  each  centre.  The  eTamlnati'on 
in  Chemistry  and  Bacteriology  was 
conducted  at  Beading  by  Dr.  J. 
Augustus  Voelcker,  Consulting 
Chemist  to  the  Boyal  Agricultural 
Society  of  England,  and  at  Kilmar- 
nock by  Dr.  A.  P.  Aitken,  Consulting 
Chemist  to  the  Highland  and  Agri- 
cultural Society  of  Scotland.  Mine 
candidates  entered  and  were  ex- 
amined at  Reading ;  six  of  them  had 
satisfied  the  examiners,  and  had 
therefore  been  awarded  the  National 
Diploma  in  the  Science  and  Practice  t 
of  Dairying.  Eight  candidates  had 
entered,  and  seven  were  examined 
at  Kilmarnock,  and  of  these  five 
were  suocessful.^ 

These  dairying  examinations  had 
now  been  held  for  five  years ;  and  the 
opinion  of  those  immediately  con- 
cerned in  their  supervision  was  that 
the  quality  of  the  practical  work  done, 
and  of  the  written  answers  to  the 
papers  of  questions,  tended  to  im* 
prove,  and  that  fewer  candidates  than 
before  entered  themselves  for  the 
examination  without  preparation  or 
previous  study. 
Various  accounts  incurred  in  con- 

*  For  list  of  the  saoceasfol  ca&didatei  see 
p.  706.  ♦ 
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nection  with  the  examination  at 
Beading  had  been  passed,  and  re- 
ferred to  the  Finance  Committee 
for  payment.  The  National  Agri- 
cultural Bzamination  Board,  on 
which  this  Committee  was  repre- 
sented by  six  members,  had  held  their 
annual  meeting  on  October  11  last, 
and  had  settled  the  details  of  the 
regulations  and  '  syllabus  for  the 
examinations  of  1901  in  Agriculture 
and  in  Dairying.  Copies  of  these 
regulations  were  laid  upon  the 
table.^ 

Dairy. 

Mr.  DuGDALE  (Chairman)  reported 
that  the  Committee  had  amended  and. 
passed  the  produce  portion  of  the 
prise^sheet  for  the  Cardiff  Meeting. 
The  question  of  the  possible  contami- 
nation of  milk  during  its  transit  by 
railway,  which  had  been  the  subject 
of  suggestions  made  by  Mr.  L.  H. 
Becher  Shand  and  Mr.  Q.  D.  Yeoman, 
at  the  last  anniversary  meeting  of 
Members,  had  been  further  considered 
by  the  Committee,  who  had  expressed 
their  concurrence  in  the  statement  of 
the  case  drawn  up  by  the  Veterinary 
Committee  for  the  approval  of  the 
Council. 


*  For  text  of  Regulations,  lee  pftgcs  coxx- 
ocxxii. 


Votlees  as  to  Annual  Chraats. 

Notice  was  given  on  behalf  of  the 
several  committees  of  their  intention 
to  move  at  the  next  meeting  of  the 
Council  for  the  following  jg^rants  for 
1901  :  Chemical  Committee,  £200  for 
pot  culture  experiments;  Veterinary 
Committee,  £600,  of  which  £600  to 
be  allocated  to  the  Boyal  Veterinary 
College ;  Education  Committee, 
£400  for  the  Examinations  for  the 
National  Diploma  in  Agriculture 
and  Daiiying  and  for  other  purposes. 

Misoellaiieous. 

Sir  NiGBL  KiNGSCOTB  mentioned 
that,  though  the  Special  Show  Com- 
mittee had  no  report  to  submit  on 
that  occasion,  they  made  a  certain 
amount  of  progress  during  the  recess 
in  examining  and  considering  sites  in 
the  neighbourhood  of  London  suit- 
able and  available  for  a  permanent 
Showyard  for  the  Society. 

The  Secretary  announced  that 
the  Society  had  been  awarded  a 
Grand  Prix  at  the  Paris  Exposition 
for  its  exhibit  of  specimens  of  cereals 
grown  in  England. 

Various  other  matters  having  been 
dealt  with,  the  Council  adjourned 
until  the  Wednesday  of  the  Smith- 
field  Show  week  (December  12). 
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^VEDNESDAY,  DECEMBER  12,  1900. 

SABL  CAWDOB  (FBXSISBirX)  IH  THE  CHAIB. 


PreMAt : 

Truitees.SiT  Walter  Qilbey,  Bart., 
Colonel  Sir  Nigel  KingscoLe,  K.C.B., 
Sir  John  H.  Thorold,  Bart. 

Vice-PreHdenU,—}lLT.  H.  Chandos- 
?ole-Gell,  the  Earl  of  Coventry,  Lord 
Moreton,  the  Hon.  Cecil  T.  Parker, 
Mr.  Charles  Whitehead,  Sir  Jacob 
Wilson. 

Other  M&mhert  vf  Council — ^Mr. 
J.  H.  Arkwright,  Mr.  Alfred  Ash  worth, 
Mr.  R.  C.  Assheton,  Lord  Brougham 
and  Vaux,  Mr.  F.  S.  W.  Cornwallis,  Mr. 
Percy  Crutchley,  Lieut-Colonel  Curtis- 
Hay  ward,  Mr.  A.  K.  W.  Darby,  Mr,  J. 
Marshall  Dugdale,  Mr.  S.  P.  Foster, 
Mr.  W.  Frankish,  Mr.  H.  M.  Greaves, 
Mr.  B.  Neville  Orenville,  Mr.  James 
Homsby,  Mr.  John  Howard  Howard, 
Mr.  Henry  D.  Marshall,  Mr.  Joseph 
Martin,  Mr.  T.  H.  Miller,  Mr.  J.  K. 
Ransome,  Mr.  Frederick  Reynard,  Mr. 
Howard  P.  Ryland,  Mr,  G.  H.  Sanday, 
Mr.  Alfred  J.  timith,  Mr.  Uenry  Hmith, 
Mr.  E.  W.  Stanyf orth,  Mr.  R.  IStratton, 
Mr.  Martin  J,  Sutton,  Mr.  Garrett 
Taylor,  Mr.  B.  V.  V.  Wheeler,  Mr. 
J.  C.  Williams.  Mr.  C.  W.  Wilson. 

Officers,^Sii  Ernest  Clarke,  Secre- 
tary; Dr.  Fream,  Editor  of  the 
Journal;  Dr.  J.  Augustus  Yoelcker, 
Consulting  Chemist;  Mr.  J.  £. 
Compton-Braoebridge,  Assistant  Di- 
rector ;  Mr.  R.  S.  Burgess,  Superin- 
tendent of  the  Showyard. 

Profei<sor  Sir  George  Brown,  C.B., 
Professor  McFadyean. 

The  following  members  of  the 
Cardiff  Local  Committee  were  also 
present :— Mr.  D.  T.  Alexander,  Mr. 
Robert  Forrest,  Mr,  Henry  Lewis,  Mr. 
J.  L.  Wheatley. 

Apologies  for  non-attendance  were 
received  from  the  Marquis  of  Qranby, 
the  Earl  of  Derby,  K.G.,  the  Earl  of 
Feversham,  Viscount  Baring,  Lord 
Arthur  Cecil,  Lord  Middleton,  Mr. 
Victor  C.  W.  Cavendish,  M.P.,  Mr. 
Albert  Pell,  Mr.  J.  P.  Terry,  Mr,  B.  A. 
Warren. 


The  minutes  of  the  last  monthly 
meeting  of  the  Counci]*  beld  on 
November  7, 1900,  having  been  taken 
as  read  and  aj^roved,  the  election  of 
the  following  seventeen  membexs 
was  proceeded  with : — 

Election  of  Vow  Xoabori. 

Adamb,  Wm.  B.  Goold..Jame8brook,  Balliur 

oarra,  co.  Cork. 
Blakk,  J.  R.  Scott.. Stone,  Blackvrater,  lale  of 
.  Wight. 

Bback,  Uobert  WUtt)n..Boweflfield,  Stockton- 
on-Tees. 
Clancy,    J.    C...87    Cheape    Road,    Cant, 

Rangoon,  Burma. 
Clkisou),  Joseph.  .EdgehUl,  MinchinhamptoD, 

Glos. 
CiHi'Pft,  L.  N.  B.. .  Ampney  Park,  Clreoo«ter. 
GoocH,  Sir  Thomaa  V.  a.  Bart...Heii5leKl 

Hall,  Wrentham,  Baffolk. 
Jonas,  Harry  VarsbaU..S7  Market  Hill,  Ouar 

bridge. 
JQKAS,    Samael    Marshall.. 27  Market  HiU. 

Cambridge. 
LouBdBB,  Matthew  M...Fort  EUsabetli, Soath 

Africa. 
LovKLL,  A,  E..  .Harpolc,  Northampton. 
McCall,  James  McL,M.R.0.y.&..4  WhitehaU 

Place,  S.W. 
MRnn,  John  C.Stratton,  Cirencester. 
pRRKS,  George. .  0«we»tiy. 
PuPK,  Andrew  W.  W... Upton  Bishops  Bofa, 

Uerefordshiro. 
FoiTEii,    L.    Ha8loch..RiTer8ide,    Lechlade, 

Glo^ 
Spkakmak,  Philip  Ernest,  JJ>...The   Manor 

House,  Boughton. 

The  Beports  of  the  various  Stand- 
ing Committees  were  then  presented 
and  adopted,  as  below  :— 

Finanoo. 
Sir  NiOEL  KiNGSCOTK  (Chairman) 
reported  that  the  accounts  for  th» 
month  of  November,  1900,  as  certified 
by  the  Society's  Accountants,  showed 
total  receipts  amounting  to  66SI.  U. 
dd.j  and  expenditure  to  1,186^  U.  Ud. 
Accounts  amounting  in  all  to  3,134/. 
15«.  Sd.  had  been  passed,  and  were 
recommended  for  payment.  The 
Committee  recommended  that  Lloyd's 
Bank,  Limited,  of  Cardiff,  be  ap- 
pointed local  bankers,  and  that  Mr^W. 
Frankish  and  Mr.  F.  S.  W.  Comwallis 
be  appointed  Stewards  of  Finanoefor 
the  Cardiff  Meeting.  The  Secretary 
had  laid  upon  the  table  the  statement 
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of  receipts  and  expenditure  of  the 
York  meeting,  as  linally  passed  by 
the  Auditors  on  December  8,  showing 
a  debit  balance  of  3,4642.  lis.  9d.  In 
▼iew  of  the  fact  that  the  date  of 
publication  of  the  Journal  for  1901  had 
not  yet  been  settled,  the  Committee 
thought  it  woiUd  be  well  to  publish 
this  financial  statement  in  the  num- 
ber to  bo  issued  at  the  end  of  Decern* 
ber.^  The  Committee  had  met  nine 
times  and  presented  nine  reporis 
daring  the  year. 

House. 
Sir  Nigel  Kinqscotb  (Chairman) 
reported  that  various  accounts  con- 
nected with  the  Society's  house  had 
been  passed,  and  referred  to  the 
Finance  Committee  for  payment. 
The  Committee  had  met  seven  times 
and  made  five  reports  during  the  year. 

Journal. 
Sir  John  Thobold  (Chairman) 
reported  that  several  accounts  con- 
nected with  the  Journal  had  been 
passed  and  were  recommended  for 
payment.  Copies  of  the  pamphlet 
by  Mr.  S.  B.  L.  Druce  on  the  Agri- 
cultural Holdings  Aot,  which  had 
been  reprinted  from  the  September 
number  of  the  Journal,  were  laid  upon 
the  table.  The  Committee  had 
further  considered  the  question  of  the 
future  issue  of  the  Journal,  and  had 
unanimoosly  agreed  to  recommend  to 
the  Council  that  after  the  conclusion 
of  the  current  volume  the  Journal  of 
the  Society  should  be  issued  once  a 
year  in  a  volume  suitably  bound,  with 
the  full  reports,  as  before,  of  the 
Council  and  the  Society's  scientific 
advisers,  and  with  articles  by  expert 
writers  on  matters  which  appeared  to 
be  of  permanent  interc  st  and  of  value 
for  reference.  Any  reports  or  memo- 
randa of  immediate  importance 
would,  however,  be  communicated  as 
soon  as  available  to  the  agricultural 
and  general  press,  and  circulated 
amongst  members  who  might  from 
time  to  time  express  a  wish  to  have 
them.  As  that  was  the  last  oocasion 
on  which  Dr.  Fream  would  attend 
the  Council  as  Bditor  of  the  Journal, 
the  Committee  wished  to  take  the 
opportunity  of  expressing  their  high 
sense  of  the  Editorial  work  dono  for 

See  post,  pagee  ccx.  to  coxiiL 


the  Society  by  Dr.  Fream,  not  only  in 
connection  with  its  Journal,  but  also 
in  the  compilation  of  its  Text-book  on 
the  Elements  of  Agriculture.  The 
Committee  had  met  eight  times  and 
made  eight  reports  during  the  year. 

Chemioal  and  Woburn. 
Mr.  E.  W.  Stanyfobth  (Chair- 
man) presented  the  annual  report  for 
1900  of  the  Consulting  Chemist,  which 
was  ordered  to  be  published  in  the 
next  number  of  the  Journal.* 

The  Committee  asked  for  a  renewal 
of  the  grant  of  200Z.  for  the  purposes 
of  the  Pot  Culture  Station  at  Woburn 
for  the  year  1901.  They  had  met  eight 
times  and  made  eight  reports  during 
the  year. 

Dr.  Voelcker  had  presented  the  fol- 
lowing report  on  cases  of  adulteration, 
which  had  come  under  his  notice : — 
Bbpobt  of  CoNsuLTiNa  Chemist. 
J.^Cotiytound  Cake  wUh  exceu  of  Sand. 
A  member  resident  Dear  Lntoo,  Beda.,  scut 
on  October  24  a  rample  of  compound  fatten- 
ing cake  for  analysis.    Dr.  Yoelcker's  report 
upon  this  was  :— 

October  31, 1900 

Moisture 11*65 

Oil 9-82 

^Albnminons  compounds  (flesh- 
forming  matten)  .       .       .17  68 
Macilage,  sogar,  and  digestible 

fibre iD'OS 

Woody  fibre  (oellnloei?)     .       ;     9-69 
f Mineral  matter  (ash)      .       .11-20 

100-00 

*  CiontalDlng  nitrogen     .       .     8*83 

t  Including  sand      .       .       .     4-45 

**  A  cake  made  from  materials  not  properly 

clean.    It  has  a  large  excess  of  sand,  a  gooil 

deal  of  weed  seed,  is  very  highly  spiced,  and 

is  altogether  an  unsatisfactory  oake.'* 

The  member  had  purchased  4  tons  of  thin 
cake,  at  the  price  of  71.  per  ton  delirercd, 
tlirough  the  local  agent  of  a  Ltverpool  Arm. 
On  complaint  being  made  to  the  local  agent, 
the  latter  called  to  take  samples  from  the 
bulk.  These  were  submitted  to  another 
aual.moal  chemist,  and  the  results  agretd 
closely  with  thoee  of  Dr.  Yoeloker ;  the  sand, 
indeed,  being  rather  higher,  namely,  4  75  per 
cent.  The  vendors  undertook  to  remove 
the  cake  and  pay  all  costs. 

II,— Pea  Meal  adulterated  with  Maize  Meal. 

A  member  of  the  Society  sent  on  Novt  m- 
ber  I  a  sample  of  pea  meal.  Upon  this  I  r. 
Voelcker  reported  on  November  9  :— 

**I  have  examined  the  sample  of  pea 

meal  submitted  by  you, and  have  to  report 

that  it  is  not  pure,  but  is  adulterated  with 

maije  meal.** 

III.—Basic  Slag, 
The  Ohemloal  Committee,  in  their  report 
bet  month  (November,  1900X  took  occasion 

*  See  page  724  H  ieq. 
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to  draw  attention  to  tho  deflcicucies  of 
qaality  not  infrequently  found  in  tho  case 
of  purchases  of  baf^ic  nln^r,  and  to  advise 
members  to  check  delirerleg  by  haring 
samples  analysed.  Out  of  thirty-one  samples 
of  basic  slag  which  have  been  sent  of  late, 
in  nineteen  cases  the  guarantee  wss  reached. 
In  one  case  there  was  no  guarantee  given, 
and  in  no  less  than  eleven  instances  wus 
there  shown  deficiency  of  quality,  fineness  of 
grinding,  or  the  two  together. 

A,— Deficiency  of  Fineneu  of  Grinding, 
In  one  instance  (Case  No.  1)  a  fineness  of 
80  per  cent,  had  been  Knnrantoed  ;  tho  Rampio 
analysed  sho\vc<l  74  percent. "  fineness  " only. 
An  allowance  of  U.  6(/.  per  ton  was  made. 

H.—I>fficienctf  of  Qnalittf. 
CaseKu.  2         3         4         6  6 

Per     Per     Per     Per      Per 
cent.  cent.   cuut.   cent.   ctnt. 
Quality  guaran- 
tcetl: 

Phosphoric  1  jg.2Q  i8_2o     _-        _        - 

acid        .  I 
Phospliate  )     

of  lime    .j" 
Qualitv  sup- 
plied : 

S'"'^";}^*^'**    16-93     -        -        - 
^Wme^.f    -        -      ^^'^^   ^^'^^   '^"^^ 

A  lloWRtlPft     ^ 

made  per  \  Zs.  Sd.  2s.  Bd.  10«.  3d.  ISji.      l5. 
ton .       . )  (Claimed.) 

C. — Deficiency  of  Quality  and  Fineneu. 

Case  No.  7  8        9       10         11 

Per  Per    Per     Per      Per 

cent.  cent.  cent.  cent.   cent. 
Pliosphate    of ) 

llme.quality  1^30-35  38-45    (?)      (?)    88-45 
guaranteed  . )   . 

^"'ulJf    ""^ }  2**^  ^^■''*  ^-■^'  ^^**'  ^'^ 

Pineuosa   gua-)      ^     g^.^Q    ^^^      (,)     ^_^ 

riiiiceeti        .  ) 
Fineness   sui>- ;.    -j.g      -^       gj      gg.j    g^.gj 

plied     .        . ) 
Allowanced 
made       per  \  Is.  6  J.   lOi.  Is.  Id.  2j.  Id.  2s.  2d. 
ton       .        .)  (Claimed.) 

J.  Augustus  Voklckkr, 
December  11, 1900. 

Botanical  and  Zoological. 
Mr.  Whbblbr  (Chairman)  reported 
that  the  Committee  had  considered 
the  Annual  Reports  of  the  Consulting 
Botanist  and  the  Zoologist,  and  recom- 
mended their  publication  in  the  next 
number  of  the  Journal.'  The  Com- 
mittee had  met  eight  times  and  made 
eight  reports  during  the  year. 

Veterinary. 
The  Hon.  Cecil  T.  Parkbr  (Chair- 
man) reported  that  the  Committee 
had  accepted,  with  thanks,  the  offer 
of  the  Worshipful  Company  of  Farriers 
to  present  the  freedom  of  the  .Com- 

*  Sco  pages  731  and  742. 


pany  to  the  first-prize  winners  in  the 
horse-shoeing  competitions  at  Cardiff. 
They  had  also  settled  other  pointa 
oonnected  with  the  horse-shoeiiig 
competitions,  and  the  arrBngemeDta 
for  the  veterinary  examinations  at 
Cardiff.  They  asked  for  a  renewal  of 
the  annual  grant  of  600i,  of  which 
500/.  would  be  allocated  to  the  Boyal 
Veterinary  College.  The  Committee 
had  met  eight  times  and  made  eight 
reports  during  the  year. 

Professor    McFadyean    bad    pre- 
sented the  following  report : — 

Anthbax.— During  the  last  fonr  weekd  25 
outbreaks,  with  46  animals  attacked,  hare 
been  reported.  The  corresponding  figures 
for  last  year  were  82  and  47  re*pectirely. 

Glakdkiu». — During  the  same  period  63 
outbreaks,  with  125  animals  atUcketl.  hav,; 
been  reported,  as  against  60  outbreaks  and 
97  animals  attacked  iu  the  oorrespondiiig 
four  weeks  of  last  year. 

Rabiks.— Two  cases  of  this  disease,  in 
animals  other  than  dogs,  woe  notified 
during  the  week  ended  November  17. 

SWDCR  Fkykr.— During  the  last  four 
weeks  «94  outbreaks  have  been  reported,  as 
against  93  In  the  corrc^poudijig  period  of 
last  year. 

MidCKLLAXVOUB.— The  nomber  of  morbid 
specimens  forwarded  to  the  Beacarcix 
llaboratory  for  examination  daring  the 
month  of  Norember  was  4S,  including 
cases  of  taberoulosia,  glanden,  anttuBJc, 
black  quarter,  acorn  poisoning,  ito.  Three 
cattle  snffering  from  parasitic  gastritis  ana 
from  dlflferent  farms,  hare  been  brought  to 
the  College  for  experimental  treatment. 

The  reports  and  specimens  that  bare 
reached  the  Laboratory  aliow  tliat  Tery 
serious  losses  from  acorn  poisoning  hare 
been  caused  In  different  parts  of  the  country. 
Suoh  losses  may  be  said  to  be  of  steadf 
annnal  recurrence,  and  it  is  obrious  tliat 
the  danger  in  this  connection  is  not  so  well 
known  to  stock-owners  as  it  ought  to  be. 

Stock  Friies. 

Mr.  8AKDAT  (Chairman)  reported 
that  the  Committee  had  considered, 
and  finally  approved,  the  prize-sheet 
for  the  Cardiff  Meeting,  and  recom- 
mended its  adoption  and  issue  forth- 
with. They  had  also  considered 
letters  relating  to  offers  of  prizes  by 
breed  societies  for  the  Cardiff  Meet- 
ing, and  had  given  instmctions  for 
replies  thereto.  Various  offers  of 
champion  prizes  from  breed  societies 
had  been  accepted  with  thanks.*  The 
Committee  had  considered  replies 
reoeived  from  the  Flock  Book  societies 
and  sheep-breeders'  associations  on 
the  subject  of  the  colouring  of  sheep, 
but  as  it  appeared  that  there  was  no 

^  Foralifitof  iuchprtieB,8eei»geccxiv. 
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general  consensus  of  opinion  in  the 
matter,  they  did  not  recommend  that 
any  action  shonld,  at  present,  be  taken 
by  the  Conndl.  The  Committee  had 
I  met  eight  times  and  had  made  eight 
reports  during  the  year. 

[The  total  value  of  the  prizes, 
ezclusiye  of  champion  prizes  and 
medals  offered  by  the  various  breed 
societies,  is  5,889L,  to  which  the 
Cardiff  Local  Committee  contribute 
the  amount  of  712/.,  and  various 
breed  societies  863Z.  The  distri- 
bution of  prizes  is  as  follows  :— 

£      i,  d 

Hones 1,695    0  0 

Cattle 1.778    0  0 

Sheep 1,333  10  0 

Pigs 396    0  0 

Poultry SftS    0  0 

Produce 209    0  0 

Horse-shoeing        ...  3S    0  0 

Hires  and  Honey  .  38  10  0 

Timbering  and  Rope  Spliciug  31    0  0 

Implemente    .       .       .       .  135    0  0 

£5,889    0    0] 

Prises  for  Zincolmhire  Red 
Skort'homi, 

Sir  Jacob  Wilson  said  that  before 
the  report  of  the  Stock  Prizes  Com- 
mittee, involving  the  approval  of  the 
draft  prize-sheet  for  Cardiff,  was 
adopted  by  the  Council,  there  was 
one  matter  to  which  he  felt  bound  to 
call  their  attention.  Through  circum- 
stances over  which  he  had  no  control 
he  was  onable  to  attend  the  meetings 
of  the  Stock  Prizes  Committee  either 
in  November  or  December;  and  he 
was  bound  to  say  that  when  he  looked 
through  the  draft  prize-sheet  he  was 
taken  very  much  by  surprise  to  find 
that  it  was  contemplated  to  offer 
prizes  at  the  Cardiff  Meeting  for  two 
varieties  of  Shorthorn  cattle,  necessi- 
tating two  Shorthorn  rings  and  two 
sets  of  Shorthorn  judges. 

Mr.  Sandat  rose  to  a  point  of 
order,  this  question  having  been 
settled  at  the  last  meeting  of  the 
Council. 

Sir  Jacob  Wilson  said  that  he 
understood  that  the  settlement  of 
the  prize-sheet  as  a  whole  was  before 
the  Council  for  discussion,  and  as 
that  was  the  first  opportunity  he  had 
had  of  expressing  his  opinion  in  the 
matter,  he  hoped  he  might  be  per- 
mitted to  do  so  then. 

Sqpie  discussion  arose  as  to  whether 


Sir  Jacob  Wilson  was  entitled  to  raise 
the  question  then,  in  view  of  the 
recommendation  presented  by  the 
Stock  Prizes  Committee  in  November, 
and  adopted  by  the  Council,  for  the 
acceptance  of  these  prizes. 

Mr.  FOSTBB  said  that  he  had 
requested  at  the  November  meeting 
of  the  Stock  Prizes  Committee  that 
his  objection  to  the  proposal  should 
be  noted,  and  he  did  not  raise  any 
formal  opposition  at  the  November 
Council  because  he  understood  that 
the  whole  question  of  the  composition 
of  the  prize-sheet  would  be  diacussed, 
as  usual,  in  December. 

Sir  Jacob  Wilson  observed  it  had 
always  been  their  practice  that, 
whatever  had  taken  place  previously, 
the  December  Meeting  of  the  Council 
was  the  final  occasion  upon  which 
the  settlement  of  the  prize-sheet  was 
discussed. 

The  Pbxsidbnt  pointed  out  that 
the  reconmiendation  of  the  Stock 
Prizes  Committee  on  this  subject  had 
been  submitted  to  and  adopted  by  the 
Council  at  their  last  meeting;  and 
the  matter  would  seem  therefore  to 
be  concluded.  But  as  it  appeared 
that  Sir  Jacob  Wilson  and  others  had 
come  to  the  meeting  believing  that 
the  whole  of  the  prize-sheet  was  sub- 
ject to  revision  by  the  Council  that 
day,  he  would  not  then  press  his  own 
opinion  in  the  matter. 

Sir  Jacob  Wilson  (resuming)  said 
that,  as  he  had  pointed  out,  the 
Council  were  proposing  to  offer  prises 
for  two  varieties  of  Shorthorn  cattle, 
which  would  necessitate  two  Short- 
horn rings  and  two  sets  of  Shorthom 
judges.  He  did  not  know  whether 
the  question  had  arisen  in  the  mind 
of  the  Chairman  of  the  Stock  Prizes 
Committee  as  to  whether  the  Society 
might  oontemplate  the  offering  of 
prizes  for  other  varieties  of  Shorthorns 
and  other  breeds.  No  doubt  he  would 
be  told  that  the  Linoolns  were  a  pure 
breed  of  cattle,  but  he  took  exception 
to  that  statement.  Two  years  ago  a 
commission  was  sent  North  Irom 
Lincolnshire  to  buy  a  number  of 
Shorthom  bulls,  and  that  took  away 
the  probability  of  this  being  a  pure 
and  distinct  Inreed.  Again,  he  might 
be  told  that  the  Lincolnshire  Red 
Short-horn  Association  had  a  Herd 
Book  of  its  own,  which  had  been  pub* 
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Ibhed.  He  held  in  his  hand  the  first 
volnme  of  that  Herd  Book,  frcm 
which  it  appeared  that  the  Associa- 
tion was  not  formed  until  May  17, 
1896.  He  took  it  that  the  entries  for 
this  Herd  Book  conld  not  have  been 
received  mnch  before  the  end  of  that 
year,  so  that  the  book  could  not  be 
published  until  the  end  of  18S)5  or  the 
beginning:  of  1896.  There  was  a  rale 
of  their  Society  which  enabled  them, 
after  a  certain  number  of  years,  to 
admit  cattle  entered  in  a  Herd  Book 
as  a  pure  breed.  That  limit  was  seven 
years,  and  he  maintained  that  so  far 
as  the  question  of  time  wns  concerned 
the  Lincoln  Herd  Book  did  not 
comply  with  the  conditions  of  their 
Society,  and  it  would  not  be  until  the 
end  of  1902  that  animals  entered  in 
this  Herd  Book  could  be  admitted  to 
the  Society  *8  shows.  He  believed 
that  it  had  always  been  recognised 
and  understood  that  a  Stud,  Herd  or 
Flock  Book  issued  by  a  Society  should 
be  a  guarantee  of  the  parity  and 
distinctiveness  of  the  breed  which  it 
professed  to  represent.  Now  in  the 
first  volume  of  the  Lincolnshire  Red 
Short- horn  Herd  Book  (page  80,  No. 
HO)  he  found  a  bull  entered  with  the 
Goates's  Herd  Book  number  62190; 
another  (No.  44)  with  the  C.H.B. 
number  63741 ;  another  (No.  65) 
60441  (C.H.B.),  and  a  fourth  (No. 
126),  No.  62663  (C.H.B.).  Farther, 
he  was  informed  that  there  were 
many  bulls  entered  in  the  Book  which 
were  of  pure  Shorthorn  blood,  with 
the  Lincolnshire  number  attached  to 
them.  The  members  of  the  Lincoln- 
shire Agricultural  Society  held  a  show 
at  Sleaford  on  July  11, 12,  and  13, 
1900,  and  in  the  catalogue  he  found 
two  distinct  classes  entered,  one  of 
the  Shorthorn  breed  and  the  other 
Lincolnshire  Red.  "  Royal  Burton." 
entered  in  the  Shorthorn  Herd  Book, 
and  another  animal,  also  called 
''Royal  Burton,"  entered  in  the 
Lincolnshire  Herd  Book,  were 
exhibited ;  and  he  found  that  they 
were  identically  the  same  animal 
entered  in  two  classes.  He  found 
that  in  1898  the  authorities  of  the 
Lincolnshire  Red  Short-horn  Associa- 
tion had  arrived  at  the  conclusion 
that  the  time  had  come  when  they 
ought  to  do  Fomething  more  to  im- 
prove the  purity  of  their  breed,  and 


they  passed   the   following   resoln- 
tions  :— 

**That  no  ball  oalved  on  or  after 
January  1, 1898,  shaU  be  digible  for  re^*- 
tration  in  tlia  Herd  Book  of  this  AaodaOon 
whoM  dam  had  not  been  regirtend  or  i»- 
claded  in  a  Tegigterei  herd  of  the  kamoatm- 
tloQ,  and  who9B  eire  is  not  eUgibie  for  uee  ma 
a  aire  or  registered  in  the  H«d  Book  of  this 
Anoeiation. 

•*No  ball  which  is  eligible  for  reglsUT  la 
Coates'i  Herd  Book  will  be  accepted  foe 
reffistry  in  tlie  Herd  Book  of  the  Uneolii- 
shire  Bed  i^bort-hom  Asweiation,  nnleM  it  lie 
directly  descended  from  a  oow  or  heifer  regis- 
tered in  the  Herd  Book  of  this  Asaoriatiari.- 

In  addition  to  the  above  a  farther 
paradoxical  rule  was  passed,  viz. : — 

*'  B»\  balls  entend  nr  eligible  for  Coatca's 
Shorthorti  Herd  Book  may  be  used,  and 
their  produce  accepted  for  regii«(ry,'*  ix. 

After  what  he  had  read  to  the 
Council,  he  failed  to  see  how  the 
Royal  Agricultural  Society  could 
recognise  this  as  a  separate  breed 
when  it  had  been  proved  by  the 
Lincolnshire  authorities  that  the 
Society's  requirements,  first  as  to 
the  establishment  of  a  Herd  Book, 
and  secondly,  as  to  the  purity  of  a 
Red  animal  shown  in  a  Red  class, 
could  not  be  complied  with.  It  was 
not  enough  to  be  told  that  the  money 
question  did  not  affect  the  Sodety,  as 
the  funds  were  provided  for  these 
prices  by  the  Herd  Book  Assodatioo, 
and  that,  therefore,  presamably,  they 
conld  do  sm  they  pleased.  It  bad 
always  been  held  iA  thatCoancil  that 
whether  prizes  were  offered  by  the 
Royal  Agricultural  Society  or  were 
provided  from  outside  sources,  ani- 
mals could  only  be  exhibited  under 
the  rules  and  conditions  of  this 
Society,  which  ought  in  no  way  to  be 
passed  over.  They  were  told  that 
their  misfortunes  of  reoent  yean 
were  due  to  the  enormous  dimenaions 
of  their  showyard,  and  yet  they  were 
prepared  to  add  new  classes  to  the 
prize-sheet.  The  selection  of  Cardiff 
as  the  first  place  for  the  exhibition  of 
this  breed,  as  far  as  possible  from  its 
native  county  of  Lincoln,  seemed  to 
him  somewhat  remarkable.  It  was 
opening  a  door,  and  a  dangerous 
door,  which  might  afford  oppor- 
tunities for  the  smuggling  in  of  other 
herds. 

The  discussion  was  oontinned  by 
Sir  NiOBL  KiN09COTB(wbo  expiessed 
a  hope  that  prizes  would  not  be  ac- 
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G0pted  by  the  Society  for  a  newly- 
established  breed  of  this  kind),  Mr. 
DuqdaXjB  (who  pointed  out  that  the 
Society  accepted  prizes  for  Polo 
ponies,  whose  Stad  Book  had  not 
been  in  existence  for  seven  years), 
Mr.  Saijday,  Sir  Waltbb  Gilbey, 
Mr.  FRA17KISH,  and  others. 

In  reply  to  a  question  as  to  the 
effect  of  the  Society's  bye-laws  and 
regulations  upon  the  point  under 
debEite, 

The  Segretaby  explained  that 
the  only  "bye-law"  governing  the 
Society*s  prize-sheet  was  a  Standing 
Order  passed  in  December,  1875, 
and  reafBrmod  in  March,  1886,  that 
"the  prize-sheet  for  the  Country 
Meeting  shall  be  settled  at  the 
Council  Meeting  in  December.'' 
Since  the  Preston  Meeting  of  1886, 
each  year's  prize-sheet  had  contained 
a  r^ulation  with  regard  to  cattle 
that  **  every  animal  entered  for  com- 
petition must  be  entered,  or  certified 
as  eligible  to  be  entered,  in  the  Herd 
Book  of  its  breed,  where  such  Herd 
Book  exists  and  has  been  in  existence 
for  not  less  than  seven  years."  The 
effect  of  this  regulation  was  not  to 
exclude  from  the  prize-sheet  classes 
for  animals  of  breeds  for  which  there 
was  no  Herd  Book,  or  for  which  the 
Herd  Book  had  not  been  in  existence 
for  a  stipulated  period,  but  to  prevent 
the  acceptance  of  entries  of  animals 
of  a  particular  breed  which  were  not 
entered  in  the  Herd  Book,  if  for  such 
breed  there  was  a  Herd  Book  of  seven 
years*  standing. 

Mr.  Stbatton  was  sorry  to  differ 
from  Sir  Jacob  Wilson  and  Sir  Nigel 
Kingscote,  but  he  did  not  see  that 
the  Shorthorn  Society  could  claim 
any  monopoly  with  regard  to  Short- 
horns. They  Would  be  aware  that 
there  were  a  good  many  cattle  in  this 
country  which  passed  as  Shorthorns 
though  not  eligible  for  the  Herd  Book. 
If  the  Lincolnshire  Association,  which 
had  been  established  for  a  specific 
pnrpoee,  chose  to  give  prizes  for  their 
breed,  he  did  not  see  on  what  principle 
they  could  object  to  the  inclusion  in 
the  prize-sheet  of  the  classes  at 
present  under  discussion,  seeing  that 
the  Royal  Society  had  allowed  ani- 
mals which  were  not  entered  in  any 
Herd  Book  to  be  exhibited  at  their 
shows.  There  was  no  reason  why 
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animalB  entered  in  a  Herd  Book 
should  not  be  shown,  even  if  the 
Herd  Book  had  not  been  in  existence 
for  seven  years,  according  to  the 
present  regulations.  Sir  Jacob  Wil- 
son had  referred  in  terms  of  reproach 
to  the  fact  that  animals  appearing  in 
the  Lincolnshire  Herd  Book  could  be 
traced  back  to  Ck)ates's  Herd  Book ; 
but  to  his  mind  this  was  evidence 
that  they  were  using  their  best  en- 
deavours to  improve  their  breed  of 
cattle.  As  far  as  he  (Mr.  Stratton) 
could  see,  no  adequate  reason  had 
been  given  for  the  exclusion  of  the 
prizes  for  this  particular  breed  of 
cattle. 

Mr.  Martin  said  that  something 
had  been  said  about  a  now  departure, 
but  as  the  money  was  found  by  the 
Lincolnshire  Short-horn  Association 
he  thought  it  woald  be  very  ungra- 
cious and  discouraging  to  a  young 
Society  to  refuse  them. 

Mr.  HoBNSBY  said  he  was  of 
opinion  that  these  prizes  should  be. 
accepted,  as  he  feared  that  if  the 
Lincolnshire  Red  Short-horns  were 
prevented  from  being  exhibited,  it 
would  be  a  discouragement  to  agri- 
culturists. It  appeared  to  him  that 
the  proposal  to  decline  tliese  prizes 
was  based  on  the  fears  entertained 
by  the  Shorthorn  Society  from  the 
competition  of  the  Lincoln  Red  ani- 
mal. 

liOrd  MoRETON  said  that,  speaking 
fls  a  member  of  the  Council  of  the 
Shorthorn  Society,  that  Society  did 
not  fear  competition,  but  what  they 
wanted  to  discourage  was  the  exhi* 
bition  of  mongrel  breeds. 

The  President  said  that,  as  Chair- 
man of  the  meeting,  he  felt  some 
doubt  as  to  whether  he  ought  to 
allow  any  motion  on  the  subject  to  be 
put  to  the  vote.  At  the  November 
Meeting  certain  recommendations  of 
the  Stock  Prizes  Committee  had  been 
formally  put  before  the  Council,  and 
had  been  formally  received  and 
adopted  ;  and  on  the  strength  of  the 
sanction  then  given  those  recom- 
mendations had  been  incorporated  in 
the  prize-sheet.  He  was  told,  on  the 
other  hand,  that  by  custom  the  formal 
motion  for  its  adoption  threw  open 
the  whole  prize-sheet  for  discussion 
and  amendment,  in  spite  of  the  full 
debate  which  had  already  taken  place 
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before  the  Stock  Prizes  Committee. 
If  members  of  Council  who,  for  what- 
ever reason,  had  been  absent  from 
the  deliberations  of  a  Committee  or 
of  the  Council,  were  permitted  to 
come  in  at  the  eleventh  hour  and 
without  notice  to  upset  previous 
decisions  of  the  Council,  grave  incon- 
venience would  result.  He  thought 
that  the  whole  matter  of  the  pre- 
sentation of  the  prize -sheet  to  the 
Council  for  its  approval  needed  to  be 
carefully  considered ;  and  on  the 
present  occasion,  though  he  intended 
to  allow  an  amendment  to  be  put,  he 
wished  to  say  that  he  did  so  under 
protest,  and  without  considering  him- 
self bound  by  the  decisions  of  former 
occupants  of  the  Chair. 

Sir  Nigel  Kingscote  then  form- 
ally moved,  and  Mr.  Ash  worth 
seconded,  the  following  amend- 
ment : — *•  That  the  prizes  oflfered  by 
the  Lincolnshire  lied  iShort-horn  As30- 
ciation  for  Lincolnshire  Red  Short- 
horn cattle  be  not  accepted." 

This  amendment  was  lost  by 
twenty-four  votes  to  twelve,  and  the 
original  motion  for  the  adoption  of 
the  prize-sheet,  as  submitted  by  the 
Stock  Prizes  Committee,  was  car- 
ried nem.  du. 

Jumping  Competitions  at  Ca/rdiff. 

Mr.  Howard  Rylakd  said  that, 
owing  to  the  unavoidable  absence 
from  the  November  Council  Meeting 
of  the  Hon.  Cecil  Parker,  who  had 
raised,  by  a  letter  to  the  Chairman 
of  the  Stock  Prizes  Committee,  the 
question  of  the  •'offer  of  prizes, 
under  proper  restrictions,  for  jump- 
ing competitions  at  the  Cardiff  Meet- 
ing," he  had  thought  it  right  to  place 
a  motion  upon  the  agenda  paper  for 
that  day,  with  a  view  to  elicit  a 
definite  expression  of  opinion  from 
the  Council  on  the  subject.  The  idea 
of  the  introduction  of  jumping  com- 
petitions had  been  in  the  mind  of 
several  members  of  the  Council  for  a 
considerable  time ;  and  the  Society's 
recent  financial  reverses  bad  made 
the  time  opportune  for  a  discussion 
on  the  question  of  how  to  make  their 
shows  more  attractive  to  the  public. 
So  far  as  he  could  ascertain,  this 
question  of  having  horse-jumping 
competitions  at  the  shows  had  never 
been  academically  discussed  in  the 


Council   of  the  Society,  and,  there- 
fore,   he     thought     he    might    saj 
that  there  had  been  no  deftnite  de- 
claration against  it.    He  found  that 
jumping     competitions     had    been 
allowed  at  the  Manchester  Show  of 
the  Society  in  1869,  on  which  occa- 
sion the  Council  gave  permission  to 
the  Local  Committee  to  make  inde- 
pendent arrangements  whereby  tber 
were  able  to  hold  such  competltioDs 
in  an  enclosure  adjoining  the  Society's 
showyard.      After  reciting    that    a 
separate  entrance  was  made  to  the 
enclosure  in  which  the  competitions 
were  held,  that  a  separate  entrance 
fee  was  charged,  that  they  proved  to 
be  very  attractive,  and  that  they  were 
the    means  by  which  some   of  Uie 
heavy  expenses  to  which  they  had 
been    pnt    were  reimbursed    to  the 
Local  Committee,  the  late  Mr.  W. 
Wells,   M.P.,  the  Senior  Steward,  in 
his  report  on  the  exhibition  of  live 
stock    at  the   Manchester    Meeting 
of  1869,  added  :— "  Notwithstanding, 
however,  the  financial  success  whidi 
attended   this  exhibition    of    horac 
jumping,    it    is    very    questionable 
whether  it  is  advisable  for  the  Boyal 
Agricultural    Society   to    allow  the 
same  thing   another  time.      It  was 
impossible  at  Manchester,  and  would 
always  be  impossible,  to  make  the 
public  understand  that  the  Sooietr 
had  nothing  whatever  to  do  with  the 
proceedings,  and  it  leaves  the  Coondl 
open   to  the  charge  of  enoonraging, 
for  the  mere  sake  of  money-making, 
what,  after  all,  partakes  more  of  the 
nature  of  a  circus  than  of  any  part  of 
an  agricultural  society's  show.**     He 
(Mr.  Ryland)  ventured  to  say  that  be 
believed  that  Mr.  WeIIs*s  employment 
of    the  hackneyed  phrase   •*of  the 
nature   of    a   circus''    was    meant 
merely  as  a  figure  of  speech.    The 
conclusion  that  he  drew  from  these 
remarks  was  that  the  financial  result 
of  their  show  at  that  time  was  so 
satisfactory  that  there  was  no  need 
to  try  and  create  oUier  attractions 
for  the  public.    But  the  times  had 
altered,  and  the  Society  must  go  with 
them.     What  did  they  find  now  that 
the  Chairman  of  their  Finance  Com- 
mittee had  been  obliged  to  say  to 
them  at  their  last  Meeting  t  In  hisverj 
temperate  but  most  important  state- 
ment made  to  the  Council  inNovember 
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last.  Sir  Nigel  Eingsoote  felt  com- 
pelled to  emphasise  the  fact "  that 
the  enonnons  risk  on  the  shows 
which  the  Society  now  ran  was 
not  one  which  the  Finance  Com- 
mittee conld  look  upon  with  com- 
placency." 

No  donbt  exhibitors  of  live  stock 
and  implements,  who  reaped  the 
greatest  amount  of  benefit  from  the 
Society's  annual  exhibition,  would,  if 
called  upon,  be  ready  to  meet  the 
Society's  reasonable  demand  to  share 
in  the  large  and  increasing  expendi- 
ture. But  he  thought  that  before  that 
expedient  was  adopted,  they  would 
want  to  know  that  the  Society  had 
endeavoured  by  every  constitutional 
means  to  make  its  shows  attractive ; 
for  it  must  not  be  overlooked  that 
unless  the  public  could  be  attracted 
to  the  show,  the  exhibitors  themselves 
would  not  feel  that  they  had  a  good 
opportunity  of  doing  business.  For 
this  reason  of  drawing  visitors  to 
their  show,  he  ventured  to  ask  the 
Council  that  day  to  adopt  the  resolu- 
tion standing  in  his  name.  He  did 
not  suppose  that  horse-jumping  would 
be  sufficient  in  itself  to  maintain  big 
attendances  at  their  shows,  and  he 
would  welcome  any  other  beneficial 
proposal  that  would  add  to  the  in- 
terest of  the  show,  and  bring  the 
people  to  the  gates.  If  he  had  failed 
to  state  the  ca^  so  as  to  realise  the 
objections  of  those  members  of 
Council  who  by  tradition  and  senti- 
ment were  not  in  sympathy  with  it, 
he  would  ask  them  not  to  lose  sight 
of  the  yearly  difficulty  of  arousing 
sufficient  outside  interest  to  draw  the 
public  to  the  show,  so  as  to  make  it, 
as  it  ought  to  be,  as  far  as  possible 
self-supporting.  This  could  only  be 
done  by  the  provision  of  a  supple- 
mentary exhibition  which  would 
excite  the  public  interest.  The  Coun- 
cil must — if  he  might  say  so — thaw, 
and  adapt  the  show  to  meet  the 
changing  taste  of  the  public,  upon 
whom  the  Society  was  dependent  for 
its  support,  and  of  whom  90  per 
cent,  had  only  an  indirect  interest  in 
agriculture,  and  who  only  attended 
their  meetings  for  pleasure  and  to  bo 
entertained.  With  regard  to  his 
suggestion  that  these  jumping  com- 
petitions should  take  place  at  the 
Cardiff  Meeting  next  year,  he  might 


say  that  the  Local  Committee  thought 
it  was  desirable  to  have  them,  and 
that  they  were  prepared  to  augment 
from  their  local  fund  any  prizes 
given  by  the  Society  towards  jump- 
ing. 

The  Hon.  Cbcil  Pabkeb  said  that, 
as  he  was  responsible  for  raising  the 
question,  he  cordially  seconded  Mr. 
Byland's  motion.  Members  of  Council 
would  be  uware,  from  the  statement 
made  by  Sir  Nigel  Eingscote  at  the 
November  meeting,  that  the  coffers 
of  the  Society  had  been  very  much 
depleted  by  the  recent  losses  on  the 
shows,  and  it  behoved  them  to  try 
and  get  some  money  into  them  again 
as  quickly  as  possible. 

Mr.  Crutchlkt  said  that  he  had 
listened  very  carefully  to  the  two 
previous  speakers,  and  had  failed  to 
catch  one  word  which  had  fallen 
from  them  as  to  how  it  would  be 
possible  to  provide  "proper  restric- 
tions'* for  the  regulation  of  these 
competitions.  If  it  were  practicable 
to  have  jumping  founded  on  the  lines 
upon  which  they  had  endeavoured  to 
carry  out  their  shows  in  the  past,  it 
would  then  perhaps  be  desirable  to 
have  these  competitions.  But  he 
thought  it  would  be  advisable  to  con- 
sider what  were  the  principles  upon 
which  the  Council  had  endeavoured 
to  arrange  its  exhibitions.  Certainly 
their  chief  object  had  not  been  to 
provide  amusement  for  the  public, 
but  to  interest  the  public  in  all  that 
affected  and  all  that  was  best  in 
agriculture,  especially  as  regards  live 
stock,  implements  and  produce,  and 
to  promote  the  interests  of  the  agri- 
cultural community  at  large.  So 
long  as  any  proposals  kept  within 
these  limits  the  Society  had  always 
welcomed  and  accepted  them,  but  he 
did  not  think  they  could  accept  this 
particular  proposal  without  lowering 
the  standani  of  exhibition  which  the 
Society  had  endeavoured  to  maintain 
in  the  past.  He  had  not  touched 
upon  the  mcney  question.  No  doubt 
it  was  true  that  they  might  collect 
more  money  by  having  these  jumping 
competitions  through  attracting  a 
certain  number  of  additional  people 
to  the  showground.  But  something 
more  in  the  way  of  details  ought,  in 
his  opinion,  to  be  laid  before  the 
Council  before  they  were  asked  to 
p2 


Digiti 


zed  by  Google 


CClV 


Monthly  Council,  Deceniher  12,  1900. 


appoint  a  Sab-Committce  to  try  and 
invent  these  *'  proper  restrictions.*' 
He  did  not  want  to  see  in  their  show- 
yard  the  professional  jumpers  which 
frequented  the  county  shows. 

Mr.  Chribtophbb  Wilson  said 
that  jumping  competitions  answered 
exceedingly  well  at  small  shows  in  the 
country,  and  had  been  a  conspicuous 
success  at  the  Royal  Show  at  Man- 
chester in  1869. 

Mr.  NsviLLK  Objesvillb,  as  a 
showman  of  thirty  years'  standing, 
was  personally  averse  to  jumping 
competitions,  but  there  was  no  doubt 
that  they  attracted  the  public,  and 
he  thought  the  Society  should  move 
with  the  times.  What  they  wanted 
was  gate-money,  and  jumping  com- 
petitions would  certainly  be  a  means 
of  getting  it.  He  had  known  Cardiff 
and  Cardiff  people  all' his  life,  and 
felt  sure  that  they  would  do  every- 
thing in  their  power  to  conduct  these 
competitions  in  the  proper  way.  For 
these  reasons  he  intended  to  vote  for 
the  holding  of  the  competitions. 

Sir  Waltbb  Gilbey  remarked 
that,  speaking  from  the  experience 
gained  by  having  been  associated 
with  shows  for  the  past  forty  years 
at  the  "  Royal "  and  elsewhere,  he  did 
not  believe  for  a  moment  that  the 
Horse  Show  which  formerly  took 
place  in  the  summer  at  the  Agri- 
cultural Hall  was  of  much  benefit  to 
the  breed,  but  it  provided  the  funds 
necessary  to  carry  on  the  work.  He 
remembered  that  the  show  of  the 
Bssex  Agricultural  Society  used  to  be 
a  somewhat  quiet  affair,  but  since 
jumping  competitions  had  been  intro- 
duced people  attended  it  in  thousands. 
The  same  kind  of  argument  was 
brought  forward  when  it  was  first 
proposed  to  have  a  military  band  in 
the  ''  Royal  *'  showyard.  It  was  con- 
tended that  music  bad  no  connection 
with  agriculture;  but  people  inte- 
rested in  agriculture  liked  music,  and 
on  the  same  principle  he  did  not 
think  that  any  discredit  whatever 
would  fall  upon  the  Society  by  having 
these  jumping  competitions  at  Cardiff. 
He  knew  that  the  people  of  Cardiff 
were  very  anxious  that  jumping 
should  take  place;  and  he  should 
certainly  support  the  resolution,  with 
which  he  was  very  much  in  symj  a*hy. 
Colonel    CuBTis-HAYWikBD     t&id 


that  if  they  could  get  Hunters  to  go 
over  fences  he  slionld  be  in  favour  of 
supporting  the  motion;  but,  in  his 
opinion,  they  would  do  nothing  of 
the  sort,  but  would  only  get  a  number 
of  **  old  screws  "  from  all  parts  of  the 
country. 

Mr.  Raksome,  as  an  implement 
exhibitor,  said  that,  personally,  he 
should  deprecate  the  introduction  of 
an  additional  attraction  at  the  other 
end  of  the  yard,  which  wonld  tend  to 
draw  visitors  from  the  implement 
section  of  the  showground ;  but  still 
he  would  support  most  heartily  anj 
proposition  that  would  be  likely  to 
help  the  Society's  finances. 

Mr.  STBAT70N  said  that  in  the 
financial  interests  of  the  Society  he 
should  vote  for  the  motion,  and  he 
did  not  think  it  at  all  inconsisteot 
with  the  principle  always  adopted  by 
their  Society,  viz.  that  its  shows 
should  be  for  the  improvement  of 
stock  in  one  form  or  another.  It 
ought,  however,  to  be  clearly  under- 
stood that  these  competitions  should 
be  confined  to  Huoters,  and  it  was 
only  on  this  understanding  that  he 
intended  to  vote  for  the  motion.  Why 
should  not  Hunters  jump?  In  bis 
part  of  the  world  it  was  usually  con- 
sidered a  necessary  accomplishment. 
With  regard  to  horses  which  could 
not  jump,  they  might  be  interesting 
as  a  spectacle,  but  he  thought  the 
Council  would  be  doing  real  good  by 
encouraging  the  teaching  of  Hunters 
to  jump.  He  certainly  thought  that 
the  competition  shoiUd  be  oonBned 
to  Hunters,  for  he  objected  altogether 
to  the  roaring  acrobatic  performers 
that  went  about  the  country. 

Sir  Nigel  Kinqscote  hoped  the 
Council  would  carefully  consider  the 
importance  of  the  step  they  were 
taking  if  they  adopted  this  motion. 
He  quite  agreed  with  Mr.  Stratton 
that  It  would  be  a  great  advantage  if 
Hunters  over  four  years  old  were 
trained  to  jump.  By  doing  thif, 
the  Society  would  accomplish  a  more 
useful  work  than  by  encouraging 
mountebanks  to  jump  over  a  dozen 
fences  on  **  old  crocks  **  that  went  all 
round  the  country. 

After  some  further  discussion,  the 
resolution  was  put  to  the  meeting  and 
carried  on  a  show  of  hands  by  twenty- 
two  votes  to  thirteen. 
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The  further  consideration  of  the 
matter  was  remitted  to  a  Bab-Com- 
mittee to  prepare  a  detailed  scheme 
of  prizes  and  re(?ulation8  for  sab- 
mission  to  the  Coandl  at  a  future 
meeting,  such  Sab-Committee  to  be 
composed  as  follows : — ^The  Chairman 
of  the  Stock  Prizes  Committee  (Mr. 
Sanday),  the  Hon.  Cecil  T.  Parker, 
Sir  Jacob  Wilson,  Mr.  Crutchley  (Hon. 
Director),  Mr.  R.  M.  Greaves,  Mr. 
B.  W.  Stanyforth,  Mr.  R.  Stratton, 
Mr.  J.  P.  Terry,  and  Mr.  0,  W.  Wilson, 
with  power  to  add  to  their  number. 

Implem«nt. 
Mr.  Fbankish  (Chairman)  re- 
ported that  the  Committee  had  finally 
approved  the  Regulations  for  the  Trial 
of  Implements  in  connection  with 
the  Cardiff  Meeting.  They  had  de- 
cided that  all  exhibits  in  the  Imple- 
ment Department  must  be  brought 
into  the  showyard  by  5  p.if.  on 
Saturday,  June  22,  and  that  the 
stands  must  be  finally  arranged, 
cleared  up,  and  completed  by  5  p.m. 
on  Monday,  June  24,  1901.  The 
Committee  had  also  approved  the 
selection  of  Judges  for  the  various 
classes  of  implements  for  which  prizes 
tn^^ould  be  offered  at  that  meeting. 
The  Committee  had  met  eight  times 
and  had  made  eight  reports  during 
the  year. 

General  CardiiE 

Sir  Waltbb  Gilbet  (Chairman) 
rex)orted  that  they  had  discussed  with 
the  representatives  of  the  Cardiff 
Local  Committee,  and  had  finally 
Fettled  the  schedule  of  local  prizes 
for  live  stock,  produce,  &c.,  to  be 
offered  by  the  Cardiff  Local  Com- 
mittee, and  recommended  their  in- 
clusion in  the  prize-sheet.  The  total 
amount  of  these  local  prizes  was  /712. 
The  Committee  recommended  that 
the  prices  of  admission  to  the  Cardiff 
showyard  should  be  fixed  as  fol- 
lows :— 

Wednesday,  June  S6, 1901,  admUaion  is. 
Tharaday,        „    27,    „  „         2*.  W. 

Friday,  „    28,    „  „  2j.  6d. 

Saturday,         ,.    29,    „  „  U. 

Monday,         July  1,    „  „         U. 

The  representatives  of  the  Cardiff 
Local  Committee  having  expressed  a 
wish  to  offer  prizes  for  local  butter- 
making  competitions,  the  Committee 
recommended  that  Uie  working  dairy 


should  be  continued  for  the  Cardiff 
Meeting,  and  arrangements  made  for 
the  butter-making  competitions  de- 
sired by  the  Local  Committee. 

Showyard  Works. 

Mr.  Cbutchlby  reported  that  the 
tender  of  Messrs.  John  Bland  k,  Co., 
Ltd.,  of  Cardiff,  for  the  supply  of 
timber  for  the  Cardiff  Meeting  had 
been  accepted.  The  Committee  had 
considered  the  appointment  of  auc- 
tioneers for  the  sale  of  the  timt>er 
after  the  Cardiff  Meeting,  and  recom- 
mended that  the  offer  of  Messrs. 
Stephenson  &  Alexander,  of  Cardiff, 
to  act  iu  that  capacity  be  accepted. 
The  Committee  had  met  eight  times 
during  the  year  and  made  eight  re- 
ports. 

Selection. 

Sir  John  Thorold  (Chairman) 
having  read  the  recommendations  of 
this  Committee,  formally  moved: 
"  That  Mr.  W.  A.  Prout,  of  Sawbridge- 
worth,  Herts,  be  elected  a  member  of 
the  Council  in  the  room  of  the  Sari 
of  Derby,  appointed  a  Yice-Presi* 
dent." 

Sir  Walter  Gilbbt  asked  leave, 
as  a  friend  and  neighbour  of  Mr. 
Prout,  to  second  the  motion.  He  was 
of  opinion  that  Mr.  Prout,  with  bin 
special  agricultural  experience,  would 
prove  a  very  useful  member  of  their 
body. 

The  motion  was  carried  unani- 
mously; and  on  the  motion  of  Sir 
John  Thorold,  seconded  by  Mr. 
Crutohlet,  Mr.  R.  M.  Greaves  was 
appointed  a  Steward  of  Implements, 
and  Mr.  E.  W.  Stanyforth  a  Steward 
of  Stock  for  the  Cardiff  Meeting. 

The  Committee  reported  that  the  y 
had  further  considered  the  question 
of  the  place  of  holding  the  Country 
Meeting  of  1902,  but  had  ultimately 
deferred  the  matter  until  the  Feb- 
ruary meeting.  During  the  year  they 
bad  met  eisrht  times  and  made  eight 
reportp.  They  recommended  that  in 
accordance  with  the  Standing  Order 
passed  by  the  Council  on  December 
11, 1895,  the  Committee  of  Selection 
be  constituted  for  the  ensuing  year 
of  the  President,  the  Chairman  of 
each  of  the  Standing  Committees, 
Mr.  Crutchley,  Mr.  Ransome,  Mr. 
Wheeler,  and  the  following  three  new 
members — the  ¥2ar    of  Derby,  K.(}., 
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Mr.  H.  D.  Marshall,  and  Mr  A.  J. 
Smith — in  the  room  of  the  late  Mr. 
BowlandflOD,  and  Sir  Walter  Gilbey 
and  Mr.  Ashwortb,  who  retired  by 
rotation. 

Xdueation. 

Mr.  DUQDALB  reported  that  the 
BegolationB  and  Syllabus  for  the 
Examinations  of  1901  for  the  National 
Diploma  in  Agricultore  and  the 
National  Diploma  in  Dairying,  as 
settled  by  the  National  Agricultural 
Examination  Board,  were  now  in 
course  of  oirculation.  The  Committee 
had  met  eight  times  and  made  eight 
reports  during  the  year,  and  they 
moved  for  a  grant  of  iOOl.  for  the  year 
1901. 

Dairy. 

Mr.  J.  Mabshall  Duodalb 
(Chairman)  reported  that  the  Com- 
mittee had  decided  that  the  judging 
of  the  poultry  and  produce  at  the 
Cardiff  Meeting  should  take  place  on 
Wednesday,  June  26,  and  that  the 
poultry  should  be  sent  to  the  show- 
yard  before  5  p.m.  on  Tuesday,  June 
26,  and  the  produce  by  5  p.m.  on 
Monday,  June  24.  They  had  also 
finally  settled  the  produce  portion  of 
the  prize-sheet.  QHie  Committee  had 
met  eight  times  and  made  eight 
reports  during  the  year. 

Special  Show  Committee. 

Sir  Nigel  Kingscotb  reported 
that  since  the  decision  of  the  Council 
on  August  1,  •♦  That  it  is  desirable 
to  obtain  a  site  in  the  neighbour- 
hood of  London  for  the  purposes  of 
the  Society's  permanent  showyard," 
the  Special  Committee  had  been 
actively  engaged  in  considering 
various  sites  offered  to  them  in  the 
London  district,  and  had  made  a 
certain  amount  of  progress  in  their 
inquiry,  though  they  were  not  yet  in 
a  position  to  present  any  definite 
recommendation.  It  appeared  pro- 
bable that  it  would  be  necessary  for 
the  Society  to  rent,  and,  it  might 
be  hoped,  eventually  to  acquire,  a 
site  of  its  own,  capable  of  adaptation 
to  the  Society's  special  needs,  and  of 
being  utilised — during  the  time  it 
was  not  required  for  the  preparations 
for  the  show  and  the  show  itself— for 
any  other  kindred  or  subsidiary 
purposes  that  might  present  them- 


selves. The  matter  was  so  Important 
for  the  future  well-being  of  ttm 
Society  that  any  proponls  for  the 
actual  selection  and  equipment  of  a 
permanent  showyard  must  be 
thoroughly  well  considered  in  all 
their  bearings  before  a  definite  de- 
cision could  be  arrived  at ;  and  it  was 
not,  therefore,  possible  for  the  Speoal 
Committee  on  that  occasion  to  do 
more  than  to  report  progress  towazda 
a  solutionTof  the  difficult  problem  re- 
mitted to  them. 

Standing  Committees  fbr  1901« 

The  following  Standing  Coomiittees 
were  appoint^  for  1901 : — ^Finance, 
House,  Journal,  Chemical  and 
Wobum,  Botanical  and  Zoological, 
Veterinary,  Stock  Prizes,  Implement, 
Showyard  Works,  Selection,  Sdnoa- 
tion,  Dairy. 

The  present  members  of  the  vaiioiis 
Standing  Committees  were  (with  aome 
exceptions)  reappointed  to  those 
Committees.  Sir  Matthew  Bidley, 
Bart.,  was  added  to  the  Finance 
Conmiittee ;  Mr.  B.  M.  Greaves  to  the 
Chemical  and  Stock  Prises  Com- 
mittees ;  Mr.  Beynard  to  the  Botani- 
cal Committee;  Mr.  A.  C.  Oope  to 
the  Veterinary  Committee;  Mr.  B. 
Stratton  to  the  Stock  Prizes  Com- 
mittee; and  Mr.  Assheton  to  the 
Education  Committee. 

Committee  for  Selection  of  Judges. 

On  the  motion  of  Mr.  Cbutchuet, 
seconded  by  Sir  NiaEL  KiKGSOOTE^a 
Committee  was  appointed  to  re- 
commend judges  of  Stock,  Ponltxy, 
and  Produce  at  the  Cardiff  Meeting, 
such  Committee  to  consist  of  the 
members  of  the  Stock  Prizes  Com- 
mittee and  the  Stewards  of  the 
several  departments,  and  to  sit  for  the 
first  time  in  February  next. 

Beport  to  General  KeetiBg. 

The  Draft  Beport  of  the  Council  to 
the  General  Meeting  of  Governors 
and  Members,  to  be  held  on  the 
following  day  (Thursday),  was  con- 
sidered  and  finally  settled. 

MiioelUneoai. 

Other  business  having  been  trans- 
acted, the  Council  adjourned  overUie 
Christmas  recess  until  Wednesday, 
February  6, 1901. 
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HBLD  AT  THB  SOOIETl'S  HOUSB,  13  HAKOYSB  SQUABB,  LONDON,  W. 


THURSDAY,  DECEMBER  18,  1900, 

SAEL  CAWBOB  (PBE8IDENT)  DT  THE  OEAIE. 


Present  ;— 

Trustees.— Sir  Walter  Gilbey,  Bart., 
Sir  John  H.  Thorold,  Bart.,  Colonel 
Sir  Nigel  Kingsoote,  K  C.B. 

Vioe-PreHdent9.  —  Lord  Moreton, 
the  Hon.  Cecil  T.  Parker,  Sir  Jacob 
WilEon. 

Other  Members  cf  Ccmncil. — Mr.  J. 
H.  Arkwright,  Mr.  Alfred  Ashworth, 
Mr.  B.  C.  Assheton,  Mr.  J.  Bowen- 
Jones,  Mr.  Percy  Cmtchley,  Lieut.- 
Colonel  J.  F.  Cartis-Hayiward,  Mr.  J. 
Marshall  Dugdale,  Mr.  8.  F.  Foster, 
Mr.  B.  M.  Greaves,  Mr.  Frederick 
Beynard,  Mr.  Howard  P.  Byland,  Mr. 
G.  H.  Sanday,  Mr.  E.  W.  Stanyforth, 
Mr.  Martin  J.  Satton,  and  Mr.  J.  P. 
Terry. 

fi'^wrmw.— Mr.W.  F.  Holt  Beever. 

Mffmhers.—Tti^  Right  Hon.  B.  W. 
Hanburj',  M.P.,  Sir  Edmund  Vemey, 
Bart.,  Sir  William  Vincent,  Bart., 
Professor  Sir  George  Brown,  C.B., 
Messrs.  Arthur  W.  Arkwright,  Arthur 
Bower,  Leslie  E.  Clift,  A.  C.  Cope, 
Henry  Dudding,  T.  H.  Elliott,  C.B., 
C.  L.  Evans,  G.  H.  Evans,  S.  W. 
Farmer,  R.  H.  Gill,  E.  H.  Godfrey, 
H.  J.  Greenwood,  Snrgeon-Lieut.- 
Colonel  J.  Ince,  M.D.,  Messrs.  Frede- 
rick King,  Thomas  May,  Professor  J. 
McFadyean,  Lieut-Colonel  W.  W. 
Maude,  Messrs.  B.  Jasper  More,  M.P., 
J.  J.  Moubray,  Professor  J.  Penberthy, 
Messrs.  James  Raymond,  William 
Scoby,  A.  J.  Stanton,  C.  L.  Suther- 
land, 8.  T.  Tregaskis,  Edward  Tri- 
men,  T.  P.  Wilkes,  A.  0.  Worthing- 
tOD,  &c. 


Officers.— %xt  Ernest  Clarke,  Secre- 
tary; Dr.  Fream,  Editor  of  the 
Journal;  Dr.  J.  Augustus  Voelcker, 
Consulting  Chemist ;  Mr.  J.  E. 
Compton-Bracebridge,  Assistant  Di- 
rector; Mr.  R.  S.  Burgess,  Super- 
intendent of  the  Showyard. 

The  Secbetaey  having  read  the 
principal  paragraphs  of  the  Report  of 
the  Council  for  the  past  half-year 
(see  page  694), 

Sir  William  Vincent,  Bart.,  in 
moving  the  adoption  of  the  Report, 
said  it  was  evident  from  the  Report 
that  the  Council  had  been  engaged, 
as  in  former  years,  in  work  covering 
every  department  of  the  agricultural 
interest.      Tnere    was,    indeed,    no 
existing  portion  of  that  great  industry 
which  had  not  received  the  attention 
of  the  Council  of  the  Society.    They 
all  deplored    the  serious  losses    of 
members  which  had  occurred  from 
deaths    during    the    past    half-year. 
These    losses    had    been    unusually 
severe,  and  when  they  looked  through 
the  list  they  would  see  the  names  of 
men  who  would  be  verj'  much  missed 
in  various  departments  of  public  life, 
as  well  as  in  the  important  work  of 
their  Society.    The  Report  dealt  with 
one  very  weighty   matter,  viz.  the 
location  of  their  shows  in  the  future. 
It  was,  no  do'zbt,  a  very  important 
departure  which  had  been  taken,  and 
the  reasons  which  had  been  assigned 
by  the  Council  for  the  action  which 
they  had  taken  would,  he  felt  con- 
vinced, commend  themselves  to  the 
members  present,  and  receive  their 
sanction    and    support.     He    would 
again  emphasise  the  fact  that  this 
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was  a  very  important  departure ;  yet 
he  felt  that  the  Council,  under  all  the 
circumstances,  were  fully  justified  in 
the  conclusion  at  which  they  had 
arrived  to  locate  the  Society's 
permanent  showjard  in  the  neigh- 
bourhood of  London. 

Mr.  W.  F.  Holt  Beeveb  said  that 
he  had  much  pleasure  in  seconding 
the  motion  for  the  adoption  of  the 
Report,  and  fully  endorsed  the 
remarks  in  the  paragraph  which 
recorded  the  appreciation  of  the 
Council  of  the  valuable  work  per- 
formed  by  Dr.  Fream  as  Editor  of 
the  Journal. 

Sargeon-Lieut.-Colonel  IHCB,  M.D , 
asked  whether  the  attention  of  the 
Connoil  had  been  called  to  the  criti- 
cisms on  the  finances  of  the  Society, 
which  had  recenily  appeared  in  the 
public  press.  He  would  have  liked  a 
little  more  authoritative  information 
as  to  the  financial  position  of  the 
Society.  The  abandonment  of  the 
system  of  peregrination,  and  the 
decision  to  have  the  shows  near 
London,  were  questions  in  which 
many  members  took  a  deep  interest, 
although  they  must,  he  knew,  trust 
their  Council  a  long  way— nearly  to 
the  end,  in  fact.  But  still  there  were 
questions  which  must  be  discussed. 
For  instance,  if  they  were  to  have  their 
show  in  the  neighbourhood  of  London, 
let  them  not,  at  any  rate  at  present, 
buy  the  ground,  but  obtain  it  on  hire, 
and  not  create  a  permanent  burden 
upon  the  Society's  resources.  He 
certainly  hoped  Uiat  before  a  final 
decision  was  taken  the  subject  would 
be  more  fully  ventilated.  With 
regard  to  the  Journal,  he  noted  that 
a  decision  had  been  come  to  to  issue 
it  in  future  in  an  annual  volume 
instead  of  in  quarterly  ].>arts.  The 
reasons  which  had  induced  this 
decision  were  no  doubt  very  excellent. 
But  he  could  not  help  bearing  in 
mind  that,  in  connection  with  the 
Royal  Horticultural  Society,  they  had 
found,  in  the  last  few  years,  that  by 
the  revival  of  the  publication  of  the 
Reports  and  Journals  of  the  Society 
they  had  increased  by  a  hundredfold 
the  interest  in  the  Society.  He 
thought  that  this  also  was  a  point 
which  should  be  further  considered 
before  an  annual  volume  was  deqided 
upon. 


The  Pbbstdxkt  said  that,  as  ex- 
plained  in  paragraph  9  of  the  Report, 
a  complete  statement  of  accoanta  for 
1900  oould  not  be  presented  until 
the  completion  of  the  calendar 
year;  but  their  financial  posi- 
tion was  foreshadowed  in  the  para- 
graphs  relating  to  the  results  of  the 
York  Meeting.  As  to  the  question 
of  the  site  for  a  permanent  showjard, 
he  might  refer  the  Member  to  para- 
graph 14  of  the  Report,  where  the 
following  sentence  occurred  :—'*  It 
appears  probable  that  it  will  be 
necessary  for  the  Society  to  rent,  and 
it  may  be  hoped  eventually  to  ac- 
quire, a  site  of  its  own,  capable  of 
adaptation  to  the  Society's  special 
needs."  The  Society's  permanent 
showyard  would  move  on  the  lines 
suggested,  and  not  neoesaarilj  be 
located  upon  a  site  which  they  must 
buy.  With  regard  to  the  question  of 
the  Journal,  the  change  had  been 
made  in  deference  to  a  widely- 
expressed  desire  for  an  annual  volome 
instead  of  a  quarterly  one,  as  hitherto. 

No  other  Member  rising. 

The  PRBSiDBNT  put  the  motion  for 
the  adoption  of  the  Report,  which 
was  carried  unanimously. 

Vote  of  Thanks  to  Auditors. 

]^Ir.  R  Jaspeb  Mobs,  M.P.,  in  mov- 
ing  a  vote  of  thanks  to  the  retiring 
Auditors,  Messrs.  A.  H.  Johnscm, 
Henry  Grinling,  and  Jonas  M.  Webb, 
said  he  was  sure  it  would  be  a  satis- 
faction to  the  gentleman  who  had 
just  spoken  on  the  subject  of  the 
Society's  finances  to  know  that  the 
accounts  were  well  audited,  and  that 
the  Society's  interests  would  be  well 
safeguarded  by  the  re-election  of 
these  three  gentlemen  to  the  re- 
sponsible office  which  they  had  held 
with  credit  to  themselves  and  benefit 
to  the  Society  during  the  past  year. 
He  begged,  therefore,  formally  to 
move  "That  the  best  thanks  of 
the  Society  are  due,  and  are  h»eby 
tendered,  to  Messrs.  A.  H.  Johnson, 
Henry  Grinling,  and  Jonas  M.  Webb 
for  their  services  as  Auditors  during 
the  past  year,  and  that  they  be  re- 
elected Auditors  for  the  ensuing  year."* 

Mr.  Abthub  Bowbb  seoonded  the 
motion,  which  was  parried  xaimr 
wously, 
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VoU  of  Thaaks  to  the  Chairman. 

The  Pbesident  pat  the  ndual 
inquiry  from  the  Chair  as  to  whether 
any  Governor  or  Member  had  any 
qnestion  to  ask  or  suf^estion  to  offer 
that  might  be  referred  to  the  Conncil 
for  their  conBideration ;  bat  as  no 
Governor  or  Member  rose  in  response 
to  this  invitation. 

The  Right  Hon.  R.  W.  IUnbuet, 
M.F.,  President  of  the  Board  of  Agri- 
coltare,  said  that  he  had  the  pleasure 
of  proposing  the  next  resolution, 
which  was  a  vote  of  thanks  to  their 
Chairman.  It  did  not  require  many 
words  at  his  hands  to  commend  to 
them  their  Chairman,  who  occupied 
the  principal  position  in  the  Society, 
and  therefore  he  could  not  do  more 
than  to  say  that  Lord  Cawdor  pre- 
sided over  a  Sonety  which,  as  Sir 
William  Vincent  had  pointed  out, 
dealt  with  every  branch  of  agricul- 
ture, and  at  the  same  time  watched 
ove;  agriculture  as  a  whole.  He  must 
SHy  that  so  far  as  his  short  experience 
at  the  Board  of  Agriculture  went,  he 
wished  the  Board  of  Agriculture 
covered  as  wide  a  field  as  the  i  Royal 
Agricultural  Society.  No  doabt, 
however,  the  Board  would  develop  as 
time  went  on.  He  would  certainly 
do  his  best  to  assist  the  work  of  that 
admirable  Society  in  promoting  the 
welfare  of  agricultore  generally. 
With  regard  to  their  Chairman,  it  was 
not  difficult  to  preside  over  a  meeting 
such  as  that  now  being  held,  but  his 
skill  as  a  Chairman  was  more  fully 
taxed  in  the  other  office  which  Lord 
Cawdor  held  with  much  distinction, 
viz.  the  Chairmanship  of  the  Great 
Western  Railway.  Whether  as  Pre- 
sident of  the  Royal  Agricultaral 
Society  or  as  Chairman  of  a  large 
Railway  Company,  he  had  no  doubt 
that  Lord  Cawdor  woald  do  his  best 
for  the  cause  of  agriculture. 


Mr.  Hbnbt  Duddino  said  he  had 
much  pleasure  in  seconding  the  vote 
of  thanks.  The  Society  was  for- 
tunate in  possessing  a  most  able  man 
as  their  President,  and  he  felt  quite 
certain  that  under  his  goidance  the 
Society  would  meet  with  pro> 
sperity. 

The  motion  was  then  put  to  the 
meeting  by  the  Sbcbetaby,  and 
carried  unanimously. 

The  Pbesident,  in  expressing  his 
acknowledgments  for  the  vote  of 
thanks,  said  he  felt  it  a  great  honour 
to  occupy  the  position  of  their 
President,  for  he  took  great  interest 
in  the  work  of  the  Society  and  in  the 
conduct  of  its  business  affairs.  There 
were  undoubtedly  many  difficult 
questions  which  they  were  endeavour- 
ing to  solve  at  the  present  moment, 
and  it  was  a  great  source  of  satis- 
faction that  the  Members  had  shown, 
as  they  had  done  that  day,  ung^dging 
confidence  in  the  Council  of  the 
Society.  Personally  he  did  not  think 
anything  could  be  more  satisfactory. 
With  reference  to  what  had  fallen 
from  Mr.  Hanbury  as  to  hi^  relations 
with  a  railway  company,  he  woald 
always  be  most  willing,  so  far  as  he 
was  able,  to  promote  the  welfare  of 
the  agricultural  industry.  He  was 
sure  the  Members  would  desire  to 
tender  their  thanks  to  Mr.  Hanbury 
for  his  kindness  in  coming  there  that 
day.  They  all  recognised  that  the 
Board  of  Agriculture  had  at  its  head 
a  very  capable  business  man,  who,  he 
did  not  doubt,  would  be  glad  to  keep 
in  touch  with  other  agricultaral 
bodies,  and  he  thought  that  the  agri- 
cultaral industry  could  not  be  in 
stronger  or  safer  hands  than  in  those 
of  the  present  chief  of  the  Board  of 
Agriculture. 

The  proceedings  then  terminated. 


Votiee  if  hereby  given  that  the  Sixty-Second  Anniversary  ICeeting  of 
Govemorf  and  ICombers  of  the  Royal  Agricultural  Society  of  England  will,  in 
accordance  with  Clause  6  of  the  Charter,  be  held  at  the  Society's  House,  13, 
Hanover  Square,  London,  on  Wednesday,  Kay  |29»  1901,  at  Noon,  when  the 
Half-yearly  Report  of  the  Council  will  be  read,  and  the  Election  of  the  President, 
Trniteet,  and  Vice-Presidents,  and  of  Twenty-five  Hembcrs  of  Council  will  take 
place. 

ERNEST  CLURKE,  Secretary 
13,  Hanover  Square,  London.  W 
J)ecemher,  1900. 
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Subscription  I. 

nrom  York  Looid  OomiBltiM 


Receipts. 


I     9,   d. 


Fees  for  Entry  of  Implemcntsi- 

ImplHMntBzhitalton'PATniutiiarShaddIng 8,074  11  0 

Non-lCcmbm*  Vm  for  Bntry  of  Impkmante 181    0  0 

FeeiforBiitr7of*»KewImptomenU" 88   0  0 


Fees  for  Entry  of  Live  Stock:- 

BylCamben^-lfSrsSntrlM^lO*. 

13       n      ®i*.M, 

182  Pott  Entries  ®  Ifti.  .... 
64LBto  „  ®1{.  .  .  .  . 
80  Snbttitnted  Sntziet  ®  it.    . 

B/ Non-Memben  >~320  Bntriet  ®  12. 

20       ,.      @8*. 

83  Post  Entries  ®  S0<.     .    . 

2S  Late     „    ®  a{.  ...    . 

5  Substitttted  Entries  ®  10<. 

Fees  for  Horso  Bozis  and  StaUi 


Fees  for  Entry  of  Poultry  i« 

By  Mflmb«i:-184  Entries  ®Sf.8d..    .   .    . 

8  Post  Entries  ®  6«.  .    .    . 

By  Von-msmbers  }-414  Entries  ®  6<.  .   .   . 

17  Post  Entries  (3  lOf. . 

Entries  of  Table  Poultry  « , 


Other  Entry  Fees  :- 

Fees  for  Entry  of  Prodnot  •*.•..•. 
Fees  for  Entries  in  Bbne-slioeing  Oompetitton  • 
Deposit  in  Competition  Forfeitttd 


Cataloque  &- 

Extra  lines  for  partioolars  of  Implsment  Exhibits  . 

Woodoats  of  New  Implements. 

AdTartlssmsnts  in  OatalogM   ..•••••• 


Sales  of  Implement  Beotion  of  Catalogue  (inolading  bound 
oopies) 

Sales  of  Combined  Oatalogne 

»  M  w         (bound  oopies)  (3^  S«.  8d.     .    .    . 

Catalogues  sold  after  Show,  4&C 


Less  Commission  on  Bales  In  Bhowyard 


Miscellaneous  Receipts- 

Fines  for  Kon-Bxhlbltion  of  lire  Itook,  dto. 


888  10 

1  19 
91  10 
61    0 

7  10 
320    0 

8  0 
78  0 
44    0 

2  10 
773  10 


19    5 

1  10 
103  10 

8  10 

2  8 


19  13    0 

6    3 

173    9    S 


34    8  9 

599    6  6 

18  10  0 

4  12  3 

604  17  8 

58    3  0 


£     Li 
2,000  0  • 


i^MMU  8 


2^77    2    C 


188    3   8 


84  10   0 
16    S    0 

5    0    0 


201    8    8 


898  14    I 


116    0   0 


Carried  forward  .    • 


Digiti 


zedbyGoOg?^"    « 


DITUEE  AT  THE  YOEK  MEETING,  1900. 


CCZl 


OoKTwpond- 

iBgllgiires 

i6rl899 

;C6,o77 

io8 

68 

48 

1,067 

9a6 

96« 

46 

67 


655 
138  { 


I3i<h8 

3.659 
JMf89: 

.  5»'4« 
7,907 

45 

1,071 -j 

»3 
74 

1|903 


449  i 


SO 

37 

595 

37 
14 
6x 

»ii74 


709 

"5 1 
4,79» 

«74{ 


^xpenbiluxe. 


Cost  op  Erection  op  Showyard  i- 


£      «.   d. 


Timber 7^SS  16 

Iromnongvy •   •    • 118  18 

Fltlnta,OI],01aM,L6ad,*o 6S  U 

Brloki,  limfl,  Oement,  and  Goal 43    9 

Hireof  OaiiTM 1«25S  14 


Booflng  Oloth,  Ftit,  Aa  , 

Ballwsy  01uursM,88U18i.;  Hone  Hire,  180{.12<.M..    .    .    • 

Inmtruioe 

WmilUiumy,  Poetege,  and  Tetogrami 

Hire  o(  Fnmlfeiire^  Ao. ■•• 

Wagea • ••. 

BaperinteaOenVa  Sakiy  and  Bxpeneai 

Oon  or  Watb  Fvnrs : 
Propertton  eC  OKigioal  oeefe  <d  Water  P^pei,  4o.  (8611. 16f.  84.), 

deUtadtoYorkMaetlDg 

Ooetof  Labonrand  SuperlntendeDoe  In  laying  down  aod  taking 

npFlpei 


S90  10 
86S  6 
40  14 
66  1  11 
9  18  8 
9,847  8  0 
486    9    6 


106  13  10 


888    6    0 
18,897    9  11 


SaleoClfaleriala 

Work  for  bhlMton  and  Piinreyori 


£4,200  11    1 
M37  14  11 


5,638    6    0 


8,269    8  11 


ExPCNset  AT  Head  Office  in  London  :- 

Bzpeneee  of  Inspection  Oommittee 19  10  3 

▲adftant  Direotor'a  Salary  and  Proportion  of  Salariee  of 

Ordinary  Clerioal  Staff  debited  to  Show  Aoconnt 1,044    6  0 

Aniitant  Director^  Jonmeyi  to  York  and  Bzpenaei   ....  16  17  8 

Xztra  Olerioal  Aflslitanoe 247   0  4 

PRINTINQ  I- 

Printing  of  Prim  Sheeti,  Oertiiioatei,  Admlfllon  Orden,  Parob- 
ment  Nnmbers,  Olronlan  to  Sxhibiton,  Ptiae  Oarda,  Mem- 
bers* Tiokete,  and  MisoeUaneons 366  17    3 

8eoretary*8  Looal  Printing ...*.. 

Programmes  for  Members 

Plans  of  Bhowyard 

Printing  of  Catalogues 

Binding  of  Oatalognes .'.... 

Carriage  of  Catalognes  to  Sbowyard 

Printing  Awards 


1,327  13  10 


ADVERTI8INQ.  BiLL  P08TINQ.  AND  PLACARDING  :- 
AdTsrtlslng  Closing  of  Entries  in  NewsjMipers .... 

Advertising  Show  in  Newspapers 

Contract  for  Bill  Posting  and  Placarding 

Printing  of  Posters  and  FJaoards . 


PO8TAQE.  CARRIAQE.  tec,  :- 

General  Pestage,  Ac.,  882.  8f.  lOtf.;   Postage  of  Tlokets  to 
Members,  401. 17i.  Sd. ;  Carriage,  181. 7i.  7<f. 

Amount  of  Prizes  Awarded  (tor  details  see  page  coxU) .  . 

Cost  of  Forage  for  Live  Stock:- 

Hay,2S4{.6i.  4<i. ;  Straw,  8631. 13<.  4<i. ;  Green  Food,  1322. 6«.  Bd. ; 
MisoeUaneons  Expenses,  S;.  17#.  Off. 


5    3 
58  14 

38    4 
626    7 
68    3 
25  18 
47    4 

2 

7 
0 
5 
0 
10 
0 

1,216    6    3 

88  13 
150  13 
410    0 
271    5 

3 

6 
0 
0 

950  11     8 
143    9    1 

4,496  13    6 

0^ 

734    8    3 

3dby  VjO 

\yi6    0    * 

CCXli 


LnCflcnrMfor 


25 

53 


363 
x,ii8 
1,064 
x,6a9 

639 

KJS 

97 
S1037 

as 

914 
xox 

113 

39 

475 


_56 
66 


3-4»8 

«i730 

245 

184 

40 

810, 

18 

83  i 

100 

6 

40 
6,018 

x,zio 

XI7 

1,227 


6.382 

;6ai,x33 


Statement  of  Regeeptb  ahb 
'Receipts  (eorUd.) 

Brongbt  forward .,., •....,,,  IQ^S  14  I 

Amoonts  reodred  from  Refreshmait  Oontracton .    .....  SS   0  4 

Framliim  for  Cloak  Eoom,  Aa  .    .   •    , SS  M  « 

Admissions  to  Showyardi- 

8atiirda7,Jan«lO,®S«.6d. 19  13    « 

Monday,  Jnae  18,  ®  S«. SM    4  11 

TuewJay,  June  19,  ®  1«.  M 1,848  11    6 

WednMdaj,JimeS0,(SS«.6i{. 1,503  14   0 

Tlmr9day.Juii«Sl,®li. 8,580  1«   4 

Friday,  Juna  S3,  ®  Ij 44S    9    8 

Dij  Tloktta 77  11    0 

Baaion  Tiokete 118   6    S 

M84    S    5 

Entrances  to  Horse  Rinq  t. 

Monday,  Jnna  18 79  18  0 

Tnaiday,  June  19 338  18  0 

Wadxwiday,  Jnne  30 151    3  0 

Thniid«y,  Jane  31 315  13  0 

Friday,  Jnna  33 15  15  0 

801    4 

Dairy  t- 

Beoaipto  at  Stud  at  Dairy IS    7    0 

0al6f  of  Frodnoe  at  Dairy 58  17    f 

«T    4 

Fbizxs   Awabdxd:— 

£      9.    d, 

Honea,  3,4032.;  Cattle,  1,7351 4,137   0    0 

Sheep 1,406    0    0 

Poultry 346    5    0 

Cheese,  ISOJ. ;  Batter,  691 }89    0    0 

Cider  and  Ferry 4000 

Hone-ehoeing S3  0  0 

Implements 130  0  0 

Silver  Medals  for  New  Implements 5  8  6 

Contrihation  to  Bee  Department 40  0  0 

6,216  13    6 
Less:— 
Prises  giren  by  Looal  Committee .   .    £1,534   0 

M  n        Yarioiis  Booietiee .   .        186   0 

"  1,730    0    0 

£4,496  13    6 


Balance  to  Debit  of  York  Meeting 


8,461  17    8 


£31,547  16   3 


BBKBST  CLABEB,  BecrHarf, 
WKLTON,  JOKES  ^  CQ.,  Accmmtntu 
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BacpENDiruBB  AT  THE  YoRK  MsETiKa,  1900  {emtinued). 


ocxui 


flMWMfO 

16.585 


89X 


39 
30 


975  I 

"1 

687 

177 

383 

74 

848 
X38 

287 
637  i 
2,069 
3041 

6,1 


n 

la 

aaSJ 


45 
58a 


§xpenbUuxe  (contd.) 


Bronffht  forward  ■ 


JuDQES'  Fees  and  Expenses:- 

JadgM  of  Mlflcellaneoas  Implement!,  S5Z.  11«.  Od. ;  Ditto  for ) 
Lodging8«lU ; 

Judges  of  CmtlTaton  and  Steam  Diggers 

Jodgee  of  VUldng  Machines 

Judges  of  Sbeep-shearing  Machines 

Judges  of  Horses,  15M.  4$.  Id. ;  Cattle,  S26;.  lis.  2d. ;  Sheep, 
S412.  4s.  lid. ;  Poultry.  971.  Us.  9d. ;  Butter,  16/.  10«. ;  Gheene, 
16/.  Us.  Zd. ;  Older  and  Perry,  161.  lUs.  Id. ;  Horse-shoeing, 
17/.  8<.  lOi/. ;  Ditto  for  Lodgings,  IK.  10« 


£«.<!.       £     s,  a. 

17,116    0    4 


86  11    0 


61  8  6 

C  6  0 

S  «  6 

742  2  7 


Badges  for  Judges  and  other  Officials 


&44    9   r 

X6  12    U 
33    6    < 


Expenses  of  Administration  i» 

A^wardi :— Housekeeping  Expenses,  ISU.  lis, ;  Personal  and)  «,n    .  • 

BaUway  Bxpenses,  4«.  6«.  74 f  »u    n  7 

Assistant    j8r«word«  :— Honoraria,    8W. ;    Ballwsy   Expenses,!  !«»  i.  m 

l9M8#.10rf.;  Lodgings,  67/.  16J |  "O  "  10 

Qfieial  Sttiff  :— Houses,  41}.;   Maintenance  of  Clerks,  66/.;) 

TrareUing  Expenses,  Ac,  19/.  9«.  Id. ;  Secretary's  Personal  \  118  17  1 

Expenses,  S/.  8« ) 

Fifianes  OJIee :— Superintendent  of  Turnstiles,  SO/.  2s, ;  Money )  mi  m  « 

Takers,  6«.  8*.  6«f.;  Bank  Clerks,  19/.  6», ;  101  "  • 

Avsards  Qfiee :— Clerks,  S3/.  U.\  Award  Boys,  IS/.  81. 4</.  .    .    .  36  10  4 

General  Management  i— 

Foreman  and  Assistant  Foremen 184    6  S 

Yardmen,  Orooms,  and  Foddermen  •    .    •    . 4O8    8  6 

Door  and  Gate  Keepers 80  16  » 

Carriage  Hire,  90/.  141.;  Horse  Hix«,  6S/.  7«.  9<i. 163    1  9 


Yeterinarji  Department :— Veterinary  Inspectors,  164/.  li.  6<i. ; 
Lodgings,  6/.  16«.;  Hire  of  Stables  for  Slok  Horses,  4/.   .    .    . 

Sngineering  Department  :->Consulting  Engineer  and  Assist- 
ants, 198/.  19«.  8<f. ;  Carriage,  16/.  16«. ;  Repairs  and  Mainten- 
ance of  Machinery,  60/.l]«.6<i. ;  Wages  to  Workmen,14/.  19«.  4d. 

i\»/<e«,4c:— Metropolitan  Police,  688/.ls<4<<.;  Commissionnaires, 
66/.9«.6<l 


168  16    6 

S81    6    6 
738  10  10 


IMry:— Milk,  86/.  U  Id.;  Ice,  S7/.  lOi. ;  Dalir  Staff,  121/.  17i.  %d.\  \ 
Salt,  1/. 7<.;  Utensils, 782.  U.  ML ;  Coal,  21,  4s.  Id. ;  Cturiage,  [ 
U.4d ) 

Foultrf :— Penning,  Attendants  and  Food,  IN.  14<.  %d. ;  Poultry ) 
KlUing,  12.  16«.  Sd. ;  Purohase  of  Dead  Poultry,  21.  6<.  9d. ;  [ 
Carriage  of  Poultry  to  and  from  Showyard,  9/.  4«.  6d.   .    .    .  J 

Sarse-4hoeing  >-Hire  of  Forges,  18/.  ts.  7d.;  Coal,  21.  9s.  7d. ;  { 
Ironmongery,  it,  I2s.  td. ;  Wages  and  Qratuitles,  4/.  lOi .  7d.  j 

General  Showyard  Expenses  :- 

MiUtaryBand 

St.  John  Ambulance  Association 

Boyal  and  Official  Luncheons 

Oratuities  to  Bath  Chairmen 

£r<rc.--Fumiture,  Canvas,  Ac,  49/.  18i.  2d. ;  Chairs,  40/.  1  Is.  6<f.  ; 
Tumbler  Carts,  S6/. 

Mlseellaneous  :— Tan,  11/.  10«.  4d. ;  Telegraph  Extension,  &c , 
19/.  14f.6d. ;  Newspapers, l/.7«. lid. ;  Ironmongery,  1/.  16<.S</.; 
Coal,  8/.  14<.  Id. ;  Carriage  and  Cartage.  21/  8«.  lid. ;  Cutting 
Grass,  18/.  16«. ;  Net  Expenses  of  Zebra  Hybrid  Exhibit^ 
7/.  19«.  8d. ;  Floral  Decorations,  IS/.  Its. ;  Yartous  Paymento 
by  Secretary,  8/.  12i.  Sd. ;  Ditto  by  Superintendeot,  20/.  8s,  lid. 


C68    0    4 


76  IS    1 


1,188  18  la 
261    9  11 

Sd    0    6 
S7  18    8 


106    0  0 

60    0  0 

48  10  6 

16    0  0 

116    4  8 


lis  18    V 


6     Expenses  op  Implement  Trials  • 


jC*  1,133 


Ttotal  Bxpenditnre  < 


467  18  11 

18S  19    0 

£21,647  16    S 


lffft«<«'^^  audited,  and  fonad  oorreet,  this  8rd  day  of  December,  1900. 

A.  H.  JOHNSON       \ 

HENRY  GRiJiiaiXQVAitdit^svnh^dV^lheBotUitn 
JONAS  M.  WEBB    ) 
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PEIZE   LIST 


FOB 


CARDIFF  MEETING,  JUNE  26  to  JULY  1,  1901. 


Total  Tftlue  of  Priset  oifforod  (ezelviiTo  of  Champion  Prixea  and  Xotalt 
offered  bj  Breed  Sooieties),  £5,889:  of  whieb  amount  £718  are  eontxibntod  bj 
tbe  Cardiff  Loeal  Committee,  and  £868  bj  Tarions  Breed  Societiei. 

The  following  Champion  Prisei  are  offered  by  Tarions  Breed  SodetieSi  &c. : 

Gold  Msdal,  ralae  £10  lOt^  for  the  beet 
Hunter  Filly  not  exceeding  8  yean  old. 

Two  Gold  Msdals  for  the  beet  Hackney 
Stallion,  and  for  the  beet  Mare  or  Fill/. 

Silver  Medal  for  the  best  Wdsh  Pony. 

Two  Gold  Medals  for  the  best  Polo  Pony 
Stallion,  and  for  the  best  Mare. 

Two  Gold  Medals  for  the  best  Shire 
Stallion,  and  for  the  best  Mare  or  FiUy. 

Two  Prtees  of  £20  each  for  the  best  Short- 
horn Boll,  and  for  the  best  Cow  or  Heifer. 

Two  Pbizbs  of  £10  10s.  each  for  the  best 
Hereford  Bull,  and  for  the  best  Cow  or 
Heifer. 

Devon  Cattle  Breeders*  Association .    Two  Pnusss  of  £10  10s.  each  for  the  best 

Devon  Bull,  and  for  the  beat  Cow  or  Heifer. 

Two  FiVB-GuiKSA  Silver  Cups  for  the  best 
Welsh  Boll,  and  for  the  beet  Cow  or  Heifer. 

Two  Prizes  of  £10  each  fbr  the  best  Red  Pelltd 
Bnll|  and  for  the  best  Cow  or  Heifer. 

Gold  Medal  for  the  best  Aberdeen  Angns 
Boll,  Cow,  or  Heifer* 

Two  Challekgb  Cups,  valae  £26  6«.  each, 
for  the  best  Kerry  Boll,  Cow,  or  HeUbr,  and 
for  the  best  Dexter  Bull,  Cow,  or  Heifer.  The 
Cnp  to  be  the  property  of  an  Exhibitor 
winning  it  three  years  in  snccession. 

Southdown  Sheep  Society    .       .       .    Pbiee  of  £10  10».  for  best  Sonthdown  ] 
Suffolk  Sheq>  Society  .    Gold  Medal  for  best  Suffolk  Bant 

LinooU   Long^wool    ShMep  Breedenf    Pbieb  of  £10 10s.  fbr  the  best  Lincoln  1 

AewocUUion, 
National  Pig  Breeder^  AseodatUm     • 


Hunters  Tnproveinent  Soevety    •        i 

Hackney  Horse  Society       ,       • 

Polo  Pony  Society       ... 
Polo  Pony  Society 

Shire  Horse  Society    ... 

Shorthorn  Society        •        •        •        . 

Hereford  Cattle  Breeders'  Associa- 
tion, 


North  Walts  Black  Cattle  Society 
Bed  PoUed  Cattle  Society    • 
Polled  Cattk  Society  . 
Kerry  and  Dexter  Cattle  Society 


British  Berh%Mt9  Society 


Foar  Gold  Medals,  valne  £5  5s.  each,  for  the 
best  Boar  or  Sow  of  the  Large  While,  Middle 
White,  Small  White,  and  Tamworth  bieeda. 

PBiea  of  £5  for  thebest  Berkshire  Boaror  Sow. 
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Prize  List  for  Cardiff  Meeting^  1901. 


ccxv 


Glass 


HUNTERS. 


HOBSES  (£1,696). 

Frins 


l8t  SndBrd 
A      £     £ 


20 

10 

6 

15 

10 

6 

16 

10 

5 

16 

10 

6 

10 

5 

- 

COACH 

16 

10 

5 

16 

10 

6 

15 

10 

5 

1  Mark,  with  ibal  at  foot 

(15  St.  and  upwards)       .20    10    5 

2  Maue,  with  foal  at  foot 

(12  to  15  8t)    .        .        .  20    10    5 

3  Mabk  OB  Gbldiko  (ap  to 

15  8t),foaledin'95or'96i  25    10    5 

4  Mare  ob  Geldiito  (up  to 

12  St.),  foaled  in '95  or '96^  20    10    5 

5  Mabb  ob  Gbldino,  foaled 

in  18971  .... 

6  Geldiko,  foaled  in  1898  ^ . 

7  f  ILLT,  fbaled  in  1898 

8  Filly,  foaled  in  1899 

9  FiLLT,  foaled  in  1900 

CLEVELAND    BAYS    AND 
HORSES. 

10  Stallion,  foaled  in  1898  . 

11  8TALLIOR.  foaled  in  1899  . 
13  Mabb  (with  foal  at  foot)  . 

HACKNEYS, 

13  Stallion,  foaled  in  1898, 

15  hde.  1  in.  and  upwards  15    10    6 

14  Stallion,  foaled  in  1897  or 

1898,  above  14  hands  and 
under  15  hands  1  inch  ^  .  15 

15  Stallion,  foaled  in  1899  .  15 

16  .Stallion,  foaled  in  1900  .  15 

17  Mabb  (with  foal  at  foot), 

15  hands  and  upwards     .  15 

18  Mabb  (with  fosl  at  foot). 

above  14  and  under  15 
htnds  1     .        .        .        .15 

19  Filly,  foaled  in  1898        .  15 

20  Filly,  foaled  in  1899       .  Id 

21  Mabb  ob  Gelding,  foaled 

in  1895,  1896,  or  1897,  to 

carry  15  at.  and  upwards  i  15    10    5 

22  Mabb  ob  Gbldino,  foaled 

in  '95,  '96,  or  '97,  to  carry 

12  St.  and  under  15  st.i  .15    10    5 

PONIES. 

2.S  Stallion, not  oyer  14  hds.  15    10    5 

24  Mabb  (with  foal  at  foot), 

not  oyer  14  hands    .       .  15    10    5 

25  Mabb       ob      Gbldino, 

13  hands  2  inches,  and  not 

above  14  hands  2  inches  V  10      5    3 

26  Mabb  ob  Gbldino,  onder 

18  hands  2  inches^  .       ,10      5    3 


10 

5 

10 

5 

10 

5 

10 

5 

10 

5 

10 

5 

10 

5 

Olan 


MOUNTAIN  AND 
MOORLAND         Ist 
PONIES.  £ 


Prises 


9nd8rd 
£     £ 

29  Stallion,  foaled  before  or 

in  1898,  not  over  13  b.  2  in.  10      6    - 
80  Mare,  foaled  before  or  in 

1898,  not  over  13  h.  2  in.  .  10      5    - 

WELSH    MOUNTAIN    PONIES. 

31  Stallion,  foaled  before  or 

in  1898,  not  over  13  hde.  ^  10      5    - 

32  Mare,  foaled  before  or  in 

18£8,  not  over  13  hands  MO      5    - 

POLO   P0NIES.8 

33  Stallion,  not  exceeding 

14  hands  2  inches  .        .  15    10    5 

34  STALLiON(EastemSire)not 

over  Uhaods  2  inches      .10      7    3 

35  Mabe,  above  13-2  and  not 

over  14-2  hd».,  with  foal 

at  foot,  or  to  foal  in  1.901 .10      7    3 

86  Mabe,  not  over  13-2  hands, 

with  foal  at  foot,  or  to  foal 

in  1901     .        .        .        .  10      7    3 

87  Colt,  Geldino,  ob  Filly, 

foaled  in  1898,  not  over 

14  hands  1  inch  .  .742 
38  C!oLT,  Gbldino,  ob  Filly, 

foaled  in  1899,  not  over 

14  hands  .  .  .742 
89  Colt,  Geldino,  ob  Fillt, 

foaled  in  1900        .        .    7  "^  4    2 

HARNESS    HORSES   AND 

^  .    .  .  PONIES. 

To  be  ctrtven  in  Single  Harness, 

40  Mabe  ob  Gelding,  any 

age,  above  15  hands  2  in.^  15 

41  Mabb  ob  Gbldino,  any 

age,  above  16  hands  and 
not  over  15  hands  2  in.^ . 

42  Mabb  ob  Geldino,  any 

age,  above  14  and  not 
over  15  hands  ^ 

43  Pony  Mabe  ob  Geldino, 

any  age,  not  over  14  h.  ^ 


10    5 


15    10    5 


15    10    b 


15    10    5 


SHIRE. 

44  Stallion,  foaled  in  1898  . 
46  Stallion,  foaled  in  1899  , 

46  Stallion,  foaled  in  1900  . 

47  Mabb  (with  foal  at  foot)  . 

48  Filly,  foaled  in  1898 

49  Filly,  foaled  in  1899 
£0  Filly,  foaled  in  1900 

CLYDESDALE. 

61  Stallion,  foaled  in  1898  . 

62  Stallion,  foaled  in  1899  . 
5.1  Mabb  (with  foal  at  foot)  . 
54  Filly,  foaled  in  1898 


20 
20 
15 
20 
16 
15 
15 


10 
10 
10 
10 
10 
10 
10 


15 
16 
16 
15 


10 
10 
10 
10 


65*68  Same  as  for  Clyd< 


SUIfFOLK. 

lesdale. 


SHETLAND  PONIES. 

27  Stallion,  foaled  before  or 

inl898,notoyerl0^hd8>      5    8    2 

28  Mabe,  foaled  before  or  in 

1898,  not  over  lO^hds*.      5    8    2, 
1  Oflered  by  the  Cardiff  Local  CmamlttM. 
J  Offered  by  the  Shetland  Ponv  Stud  Book  Society. 
I^l^^itt^jSs)?^*'"*^^^*"^  ^''^''  Pony  Society  (£94>  and  the  Cardiff 
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„    COLLIERY   HORSES. 


FrlM 


Ist  Sod  8rd 
£       £    £ 

59  Mabb  OB  Gbldiko,  orer 

14  bds.  2  io.  and  not  over 

15  hds.  2  in.,  Buitable  for 
underground  work  i         .  10      6    3 

60  Mabb   ob  Gelding,  not 

o?«r  14  hds.  2  in.,  suitable 

for  underground  work  ^   .10      6    8 

DRAUGHT  HORSES  OF  ANY 

BREED. 

(To  be  shown  la  Harnes9j  on  June  29 

only). 

61  Cart  Gbldino,  foaled  in 

1897 1      .  .        .  10      6    8 

62  Cart  Gbldino,  foaltd  in 

18981       .        .        .        .  10      6    3 
C3  Uorsb,   Marb   or   Gbl- 
DTNG,     Bailable     for     a 
Builder,  Brewer,  Timbfr 
Merchant,       Trdtdeaman, 
Haulier,  Railway,  or  Cor- 
poration^        .'       .        .  10      6    3 
Kntrieg  don  May  15.    Entry  Fee§ — 
Members,  2«.  6rf.,  Non-Membert,  6«. 


CATTLE  (£1,778). 


SHORTHORN. 

64  Bull,  calved  in '97  or '98.  15  10  5 

65  Bull,  calved  in  1899        .  15  10  5 

66  Bull,  calved  in  1900        .  15  10  5 

67  Cow,  in-milk,   calved  in 

'96,  '96,  or  '97  .        .        .  16  10  5 

68  Heifbb,    in-milk,  calved 

in  1898     .  .       .  15  10  5 

69  Heifeb,  calved  in  1899    .  15  10  5 

70  Hbifeb,  calved  in  1900     .15  10  5 


LINCOLNSHIRE    RED   SHORT- 
HORN. 

71  Bull,  calved  in  '97,  '98,  or 

1899*       .        .        .        .15 

72  Bull,  calved  in  1900  >      .  10 

73  Cow,  in-milk,  calved  in  '95, 

'96,  97,  or '98*.        .        .  15 

74  Heipeb,  calved  in  1899  or 

1900 »        .        .        .        .10 


10 
5 

10 


6    - 


HEREFORD. 

75  Bull,  calved  in  '97  or  '98 .  15 

76  Bull,  calved  in  1899         .  15 

77  Bull,  calved  in  1900         .  15 

78  Cow,  in-milk,   calved   in 

95,  '96,  or  '97  .        .        .  10 

79  Heifer,  in-milk,     calved 

in  1898   .        .        .        .10 

80  Heifeb,  calved  in  1899     .  15 

81  Heifbb,  calved  in  1900    •  15 
1  Offered  by  the  Cardiff  Local  Coramittea. 


10 

5 

10 

5 

10 

6 

6 

- 

5 

^ 

10 

5 

10 

5 

QaM 


DEVON. 


Mm 
lak 


M    £ 


If 
10 


82  BuLL,ealvedinl897,lg98» 

or  1899  ...        .15 

83  BuL^calv«dinl900        ,  U 

84  Cow,  in-milk,  calvwl  in 

'95,'96,or»97         .        .  15    10    6 

85  Hbifbb,  in-milk,  calv«d 

,,    ««H898  .       •        •        -  15    10    5 

86  Heifbb,  calved  in  1899  .10      5    - 

87  Heifbb,  calved  in  1900  .10      6    - 

SUSSEX. 

88  Bull,   calved    in    1897, 

1898,  or  1899  .        .        .  15    10    6 

89  Bull,  calved  in  1900       .  15    10   6 

90  Cow  OB  Heifbb,  in-mflk, 

calved  in  '95, '96,  '97,  or 
'98         .        ;  ^  .    '    .  15 

91  Heifbb,  calved  in  1899  .  10 

92  Hbifeb,  calved  in  1900  .  lU 

LONQHORN. 

93  Bull,  calved  in  '97  or  "98  10 

94  Cow  OB  Hbifeb,  in-milk. 

calved  in '95,'96,'97,or*98  10 

WELSH. 
95-101  Same  as  for  Herefiord. 

.no  ,Ac  Q    RED  TOLLED. 
102-106  Same  as  for  Sosaex. 

,nT  T>    ABERDEEN  ANGUS. 

107  Bull,    calved    in    1897, 

1898,  or  1899 .        .        .15 

108  Bull,  calved  in  1900       .  15 

109  Cow  OB  Hbifeb,  in-milk, 

calved  in  "95,  '96,  '97,  or 


10    6 

5    - 
5    - 


5    - 


10 
10 


15 
10 


10 
5 


110  Hbifeb,  calved  in  1899 

.,,  ,,.  o     GALLOWAY. 

111-U4  Same  as  fur  Aberdeen  Angoa. 

HIGHLAND. 

115  Bull,  anv  age  .  16 

116  Cow  OB  Hbifeb,  in-milk  15 


10 
10 


117  &  118  Same  as  for 


'^^'^^"'BUnd. 


JERSEY. 

119  BuL^   calved  in    1897. 

1898,  or  1899  .       .       .15 

120  Bull,  calved  in  1900       .  10 

121  Cow,  in-milk,  calv«d  in 

1895, 1896, 1897.  or  1898  15 

122  Hbifeb,  in-milk,  calved 
in  1899   .  .15 

128  Hbifeb,  calved  in  1900  .  15 

GUERNSEY. 

124  Bull,    calved   in   1897, 
1898,  or  1899  .       .       .15 

125  Bull,  calved  in  1900       .  10 

126  Cow  OB  HsirBB,  in-milk, 
calved  in '95, '96, '97,  or '98  1$ 

127  Heifbb,  calved  in  1899  .  10 

128  Heifbb,  calved  in  1900  .  10 


10 
5 

10 

10 
10 


10  5 

5  - 

10  5 

5  - 

5  - 


»  The  prizes  in  classes  71  *o  74  ae  offered  by  the  Lincolnshire  Red  Sbort-h-ni 

Asaccatiooi 
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Clasi 


KERRY. 


Frizos 


l8t 

4 


1 29  Bull,  calved  in  1897, 1898, 

1899,  or  1900  .        .  10 

ISO  CoworHeifbr,  in-xnilk, 
calved  in  1895,  18S6, 
1897,  or  1898  .        .  10 

181  Hkipbr.  oalved  in  1899 
orl900i. 


Sndtrd 
£     £ 

5  13 


10 


518 
o    8 


DEXTER, 
132-184  Same  aa  for  Kerry. 

DAIRY  COWS. 

Id5  Cow,  in-milk,  of  any  breed 
or  cross   .       .        .        . 


15    10    5 


SHEEP  (£1,332  10s.). 


6 
10 

6 
10 


5 
10 
10 

6 
10 


OXFORD  DOWN. 

136  Two-ShkabRam    .       .  10 

137  SiiEABLuio  Ram     .       .  15 
188  Threb     Ram      Lambs, 

dropped  in  190  L  .  .10 
139  Th KEE Shear LiKG  Ewes  16 
14U  TiiREB      EwK     Lambs, 

dropped  in  190  L     .        .  10 

SHROPSHIRE. 

141  Two-Shbar  Ram    .        .  10 

142  Shearlino  Ram     .       .  15 
148  Five  Subarlxno  Rams*  16 

144  Thrbb     Ram     Lambs, 

dropped  in  1901     .       .  10 

145  Threb  ShbarlxboEwxs  16 

146  Thbbb      Ewb     Lambs, 

dropped  in  1901     .       .  10      6    - 

SOUTHDOWN. 
147-161  Same  as  lor  Oxford  D^wn. 

HAMPSHIRE  DOWN. 
152-15G  Same  as  for  Oxford  Down. 

SUFFOLK. 
157-161  Same  as  for  Oxford  Down. 

SOMERSET  AND  DORSET  HORN. 
162  Shearling  RAM,dropped 

after  November  1, 1899  .10  6  - 
168  Three  Sub ARLiico  Ewes, 

dropped  afier  Nov.  1,  '99  10      6    - 

LINCOLN. 
164  Two-Shear  Ram    .       .10      5    - 
105  Shearling  Ram     .       .  15    10    5 

166  Five  Shearling  Rams  5  15    10    6. 

167  Three     Ram      Lambs, 

dropped  ia  1901      .        .  10      5    - 

168  TnuEK  Shearling  Ewes  15    10    5 

169  Three      Ewb     Lam  us, 

dropped  in  190 L      •        .10      5    - 


LEICESTER. 


Prises 

1st  Snd  Srd 
£     £     £ 
10    6 


16 


ft 
10 


170  Shearling  Ram     . 

171  Three      Ram      Lambs, 

dropped*  in  1901  .  10 

17*2  Three  Shearling  Ewes  15 
173  Three     Ewe      Lambs, 

dropped  in  1901     .        .10      5    - 

COTSWOLD. 
174-177  Same  as  for  Leicester. 

BORDER  LEICESTER. 

178-181  Same  as  for  Leiceiter. 

KENTISH  OR  ROMNEY  MARSH. 

182  Shearling  Ram    .       .  10      5    - 

183  Three  She ABLiNO  Ewbs  10      5    - 

WENSLEYDALE. 

184  &  185  Same  m  for  Kentish  or  Rom- 

nev  Marsh. 

DEVON  LONGWOOLLED. 

18fi  Shearling  Ram     .       .  10      6    - 
167  TiiuKB     Ram      Lambs, 

•  nipped  in  1901  *    .        .78- 

188  Three  biisARLiMG  Ewes  10      5    - 

DARTMOOR. 

189  &  190  Same  m  for  Kentish  or  Rom- 

ney  Marsb. 

EXMOOR. 
191  k  192  Same  as  for  Keatish  or  Rom- 
Ley  Manh. 

CHEVIOT. 
198  Ram,     Shearling    and 

iipward-f .        .        .        .  10      6    - 
191  Three  Shearuno  Ewes  1Q      6    - 

BLACK-FACED  MOUNTAIN. 
195  &  196  Same  as  for  Cheviot. 

HERDWICK. 

197  Ram,   Two   Shear  and 

npward^.        .        .        .  10      5    - 

198  Three  Shearling  Ewes  10      5    - 

WELSH  MOUNTAIN. 

199  Three  Shear  Ram  ^      .30  6  - 

200  Two  Shear  Ram    .        .  iO  6  - 

201  Three  Shearling  Ewes  lu  5  - 

RYELAND. 

202  Shearling-  Ram  *  .       .  10      6    - 

203  Threb  Shearling 

EwEs^  .        ,        .        .  10      5    - 


204  Three 
l;w£s ' 


RADNOP. 
Shearling 


10 


•    1  Offered  by  the  English  Kerry  and  Dexter  Cattle  Society. 

»  Ottertd  by  ihe  bhropshire  Slltep  Breedeis*  Association,  together  with  a  4th  Prize 
of  £2  108.  in  this  Cla  s  (148). 

^  Ofteied  by  the  Lincoln  Long-wool  Sheep  Breeders'  A'sociation, 
-   **  Of&red  by  the  D«von  Long-wooUed  Sbeep  Breeders'  Society. 

^  Offered  by  the  Cardiff  Local  Committee. 
VOL.  XL  T.  S.~44.  q 
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FIGS  (£396). 

PriSei 
lit  Snd  Srd 

205—208  Lftrge  White 
209—212  Middle  White 
213^216  SmaU  White 
217—220  Berkshire     . 
221—224  Tamirotth  . 

In  e&ch  of  the  above  Breeds  the  follow- 
ing prizes  will  be  given : 
Boar,  farrowed  in  1899  or  1900  10 
Thbbs  Boar  Pigs,  farrowed 

in  1901 .       .       .       .10 
Bbbsdiho  Sow,  farrowed  in 

1897, 1898, 1899,  or  1900  10 
Three  Sow  Pigs,  farrowed  in 

1901      .       .       .       .10 

LARGE  BLACK. 

225  Boar,  farrowed  in  1899 

or  1900  .       .        .        .10 

226  Breeding  Sow,  farrowed 

in  1897,  '98, '  99,  or  1900  .  10      5 


6  a 

5    8 


5 


5    8 


POULTBT  (£252). 

Prizes  are  offered  for  the  best  Cock, 
Hen,  Cockerel,  and  Pulust  of  the 
following  Breeds  :— 

(jlMses  *•   *•    *" 

227— 2«0  Game,  Old  English  .  80  15  10 
231—234  Game,  Indian  .  .  80  16  10 
236—288  Dorking,  Colomfed  .  80  16  10 
289—242  Dorking,  Silver  Giey  80  15  10 
248  &  244  Dorking,   White  or 

Cuokoo  .       .  80  15  10 

245—260  Brahma  and  Cochin .  80  15  10 
251—254  Langshan.  .  .80  15  10 
266-268  Plymouth  Bock  .  80  15  10 
269-262  Wyandotte,      Silver 

Laced  .  .  .  80  15  10 
263—266  Wvandotte,        Gold 

Laced  .  .  .  80  15  10 
267 & 268  Wyandotte,         ""X  „«  ,,  ,, 

other  variety  .  80  15  10 
269—272  Orpington,  Buff  .  80  15  10 
278-276  Orpington,  any  other  ^^  ^^  ,^ 

variety  .  .  .  80  15  10 
277—280  French  .  .  .  80  15  10 
281—284  Minorca  .  -  .  30  15  10 
285—290  Leghorn  .  .  .80  JJ  JO 
291&292  Andalusian  .  .80  15  10 
293  ^  294  Hamburgh  .  .  80  15  10 
295—298  Any      other     breed 

(except  Bantams) .  80  16  10 

299  Aylesbury  Drake       .  .  80  16  10 

800  Aylesbury  Duck        .  .  80  16  10 

301  Aylesbury  Young  Drake  .  80  15  10 

802  Aylesbury  Duckling  •  .  80  15  10 


fiiA 


POULTRY  («•'-«.).  , --^  ^ 

80)  Rouen  Drake     .        .  .  ^  25  18 

804  Rouen  Duck      •        •  .  SO  15  Id 

305  Pekin  Drake     .        .  •  30  IS  M 

806  Pekin  Duck       .        .  •  30  15  If 

807  Cayuga  Drake  .  .  30  IS  10 

808  Cayuga  Duck    .        .  .  30  15  li 

809  Any  Breed  (except  AyiB»* 

bury)  Young  Drake  .  30  15  10 

810  Ditto,  Du<^g         •  .  30  15  If 

811  Gander.  Embden        .  .  40  SO  id 

812  Goose,  Embden  .        «  .  40  SO  10 

813  Gander,  Toulouse  .  40  tO  M 

814  Goose,  Toulouse         .  ..  40  SO  tt 

815  Turkey  Cock     .        .  .  40  SO  10 

816  Turkey  Hen      .        .  .  40  SO  10 


PBODUCE  (£247  lOs.). 

BUTTER. 
317  Keg  or  other  Packafre  of  Bcrm 
not   less  than  14  Ihu  and  mder 
40  lb.   in  weight   (cntriis  dm 
April  15, 1901).    lflt5£.,Siidt£. 

818  Box  of  Twelve  2  lb.  Bolls  of  BuTiBi, 

not  more  than  1  per  ecaC  adt 
Ist  5/.,  2nd  8;.,  8rd  12. 

819  2  lb.  Frbsh  Bcr-fFourofO&ctfh. 
TEB,slighay  salted,]  Four  of  SI.  each, 
made  up  in  pounds  iFoorof  Iteadk. 

820  2  lb.  Frssh  Bot- 

TER,slightfy  salted,' 
made  up  in  pounds, 
from  milk  drawn 
from  €k)ws  other 
tiian  Channel  Is- 
lands, or  Cows  cros- 
sed with  ChazuMl^ 
Islands  breeds. 

CHEESE. 

821  TbBBB    CHEDDAIt,  ot  £    X    £   £ 

not  less  than  50  Ih. 

each,  made  in  1901   .8531 

822  Thrbb  Chbshibb,  of 

not  less  than  40  lb. 
each,  made  in  1901    .8531 
828  Three  SriLtoK,  made 

in  1901      .       .       .532- 

824  Three      Wbvsut- 

DALE  (Stilton  shape), 

made  in  1901     .       .633- 

825  Thrbb  Double  Gu>r- 

CBSTEB,    made     in 

1901  .  .       .    5    8    S   - 

826  Thrbb     Wxltsbirb 

(Loaf  or  Flat), 
not  over  16  lb.  each, 
made  in  1101  5    3    f   • 


FourofSLeaA. 
^FonrofSLeadk 
FonrefliLcMdk 
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CHEESE  (w»/rf.). 


Prim 


S27  Thbeb  Cabbphillt,  not 
leas  than  10  lb.  each, 
abo7e  8  in.  and  not  ov»r 
4  in.  thick,  made  in  190U 

828  Tbbbb  Ca£bphillT|  not 

leas  than  8  lb.  each,  and 
not  orer  8  in.  tliiok  ^ 

829  ThbbbChsbsbs,  any  other 

British,   made    in    1901 
(Cream  Cbeeie  excepted) 


l8t  Sod  Srd 
£    £    £ 


5    8    2 


6    8    2 


CIDER  AND  PERR' 


5    8    2 

Y. 

1st  2nd  Srd 
£    £    £ 

880  Cask  of  Cidbb,  made  1900  6    8    2 

881  OirBDoz.CiDBB,madel900  6    3    2 
832  Onb  Doz.  Cidbb,  made  be- 
fore 1900   .       •       •       .582 

888  Okb  Doz.  Pxb&t       •       .682 

{Offered  by  British  Bee-keepers* 
Astooiation.) 

J.  *.  f. 
8u  40  20 
20  15  10 

20  15  10 
20  16  10 
20  16  10 
15  10  - 
10 

15  10    6 


884  CoDeetionof  HiTBS  . 
886  Outfit  for  Bboinnkb    . 

886  Obsbbvatobt  Hivb  (not 

more  than  8  frames) 

887  Frame  Hivb    • 

888  Do.  fbr  Cottagers'  nse    . 

889  HoNBT  Extractor  . 

840  USBFUL  APPUA^ICEa 

841  12  Sections  Comb  Hoitbt 
(t901),aboatl21b. 


Glass 


10  7/6    5 

10  7/6   5 


15  10    6 


Prises 
HIVES.  40.  («.»...)   ..^^^^^ 

t,     <•      «. 

842  12  Sections  Comb  Hokbt 
(1900  or  preyioos   vesrs), 

about  12  lb.  .        .  10  7/6   5 

843  12  Sections  Comb  Hbatber 
HoNET  of  any  year,  about 
121b 

344  8  Shallow  Frames  Comb 
Honey,  1901     . 

845  BuK  OR  Extracted 
Light  Coloured  Honey 
(1901),  about  12  lb. 

846  Kuir  ob  Extractbd 
Mbdium  Coloured 
Honey  (1901),  about  12  lb.  15  10 

847  Run  or  Extracted  Dark 
Coloured  Honey  ( 1901), 
about  12  lb.        .        .       .  16  10 

848  Run  OR  Extracted  Honey 
(1900  or  preyioas  years)    .  10  7/6 

849  Run  or  Extracted 
Heather  Honby  (1900), 
about  12  lb. 

850  GranulatbdHonet(1900 
or  preyioas),  about  12  ib.  . 

861  Display  of  Honey  . 

862  8  lb.  of  Wax    . 
363  3lh.of  Wax,  in  marketable 

form,  for  retail  trade 
854  Honey  Vinegar  ^  galL 
865  Mead  ^  gallon  . 

856  Other  Practical  Ex- 
hibits 

857  Other  Scibntifig  Ex- 
hibits      .       • 


10  7/6    5 

10  7/6  5 
80  20  10 
10  7/6    6 

10  7/6  6 
7/6  6  - 
7/6  6  - 

10  -    - 


10 


1  Offered  by  the  Cardiff  Local  Committee, 


IMPLEMENTS  (£135). 


Ist  Sttd 

£  £ 

I.— Portable  Oil  Engines,  Power  not  to  exceed  15  B.H.P.  •       .    40  20 
II.~  Agricultural  Locomotive  Oil  Engines,  Power  not  to  exceed 

20aH.P 40  20 

IIL— ^ICALL    ICE-MAKINO     PLANT,    SUITABLE     FOR     A     DAIRY,     OUTPUT 

NOT  TO  EXCEED  4  CWT.  IN  TEN  HOURS 15  -« 


HOBSE-SHOEINQ  COMPETITIONS  (£32). 

(Open  to  the  United  Kingdom.) 
Class  I.  Hunters  {Thursday^  June  27). 
Class  II.  Cart  Horses  {Friday,  Jme  28). 
Prizes  amonntiiig  to  16/.  are  offered  in  each  daM. 

TIMBERING   AND    BOPE    SPLICING 
COMPETITIONS. 

(Prizes  offered  bv  Caidiff  Local  (Committee.)    ist   2nd   3rd 

£       £      £ 
Class  I.  Timbbrino,  Colliers  only  .       .       .421 

Class  II   Timbering,  Timdermxn  and  Colliers  .        .421 
Class  III.  Rope  ISplicino  ...  ...    4      2      1 

(hpies  <f  the  detaOed  JPrUe  Sh^  and  BegulatUm  (Mh  for  Stock  and 
Jmpl&menU)  may  he  ottained  on  offpHoatUm  to  the  Sooretary  of  the  Society  ait 
13  Hanover  Square^  London^  W, 
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NATIONAL   AGRICULTURAL  EXAMINATION  BOARD. 

Appointed  by  the  Royal  Agricultural  Society  of  Bngland  and  the 
Eighland  and  Agrieidtwral  Society  of  Scotland, 

I.  Eegulations  and  Syllabus  of  the  Examinatiok  fob 
THE  National  Diploma  in  the  Science  and  Practice  of 

Dairying. 

iAi  revited  October  II,  1900.) 

regulations. 

1.  The  Societies  may  hold  annually  in^  England  and  in  Scotland,  under 
the  management  of  the  National  Agricoltural  Examination  Board  appointed 
by  them,  one  or  more  Examinations  for  the  National  Diploma  in  the  Science 
and  Praotloe  of  Dairying ;  the  Diploma  to  be  distinguished  shortly  by  the 
letters  «  N.  D.  D." 

2.  The  Examinations  will  be  held  on  dates  and  at  places  from  time  to 
time  appointed  and  duly  annoanced. 

3.  A  deposit  of  £l  will  be  required  from  each  candidate,  which  deposit 
will  be  returned  only  to  those  who  at  the  first  attempt  succeed  in  obtaining 
the  Diploma.  The  Board  may,  at  their  discretion,  allow  an  unsuccessful 
candidate  to  sit  for  one  subsequent  examination  without  payment  of  a  further 
deposit 

4.  Forms  of  Entry  for  the  Examination  in  England  may  be  obtained  from 
the  Secretary  of  the  Royal  Agricultural  Society  of  England,  13  Hanover 
Square,  London,  W.,  and  must  be  returned  to  him  duly  filled  up,  with  the  de- 
posit of  £i,  on  or  before  August  31. 

6.  Forms  of  Entry  for  the  Examination  in  Scotland  may  be  obtained  from 
the  Secretary  of  the  Highland  and  Agricultural  Society  of  Scotland,  3  George 
IV.  Bridge,  Edinburgh,  and  must  be  returned  to  him  duly  filled  up,  with  the 
deposit  of  £1,  on  or  before  August  31. 

6.  A  candidate  may  enter  for  the  Examination  either  in  England  or 
Scotland,  but  not  in  both,  and  a  candidate  who  has  once  taken  part  in  an 
Examination  in  England  cannot  enter  for  an  Examination  in  Scotland,  or 
vice  vena, 

7.  A  candidate  will  be  required  to  satisfy  the  Examiners  by  means  of 
written  papers,  practical  work,  and  vird  voce.,  that  he  or  she  has 

(1)  A  general  knowledge  of  the  management  of  a  Dairy  farm,  in- 

cluding the  rearing  and  feeding  of  Dairy  Stock,  the  candidate 
being  required  to  satisfy  the  Examiners  that  he  or  she  has  had 
a  thorough  training  and  practical  experience  in  all  the  details  of 
Dairy  work  aa  pursued  on  a  farm. 

(2)  A  thorough   acquaintance,  both  practical  and  scientific    with 

everything  connected  with  the  management  of  a  Dairy,  and  the 
manufacture  of  Butter  and  Cheese. 

(3)  Practical  skill  in  Dairying,  to  be  tested  by  the  making  of  Batter 

and  Cheese. 

(4)  Capacity  for  imparting  instruction  to  others. 
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8  The  Board  reserve  the  right  to  postpone,  to  abandon,  or  in  any  way  or 
at  aoy  time  to  modify  an  Examination,  and  also  to  ^decline  at  any  stage  to 
admit  any  particular  candidate  to  the  Examination. 

By  Order, 

Ernest  Clabke, 
Secretary^  Royal  Agrictdtural  Society  of  England ^ 
13  Hcmover  Square,  London,  W. 
James  Maodonald, 
Secretary,  Highland  and  AgriouUv/ral  Society  of  Scotland, 
3  Oeovge  IV.  Bridge,  Edinburgh, 
October  11,  1900. 


DATES  OF  EXAMINATIONS  IN  1901. 

England.— Monday,  September  23,  to  Thursday,  September  26,  at  the 
Beading  College  and  British  Dairy  Institute,  Beading ;  last  date  for  receiving 
applications,  August  31. 

Sootlaad.— Monday,  September  30,  to  Thursday,  October  3,  at  the 
Kilmarnock  Dairy  School,  Kilmarnock  ;  last  date  for  receiving  applications, 
August  31. 


SYLLABUS  OF  SQBJECTS   OF  EXAMINATION. 
I.  Oenebal  Managbhent  of  a  Daibt  Fabm. 

1.  General  Ma/nagement  of  Pattures  and  Crops  on  a  Dairy  Farm. 

2.  ^uildifi^t.— Situation,  Surroundings,  Construction,  Ventilation  and 
Drainage  of  Farm  Buildings.  Suitability  of  building  materials.  Water 
supply.  Construction  and  arrangement  of  Dairies :  {a)  for  General  Purposes ; 
QT)  for  Special  Purposes. 

3.  Foode  and  Feedi9^ff.— Summer  and  Winter  Feeding  of  Dairy  Cattle. 
Boot  Crops.  Green  fodder.  Ensilage.  Different  kinds  of  food  and  their 
composition.  Their  effect  upon  Milk,  Butter  and  Cheese.  Special  Foods 
nsed  in  Dairy  Feeding.  Preparation  of  food  for  Dairy  Stock.  Bearing  and 
feeding  of  young  Stock.    Feeding,  and  Management  of  Pigs  and  Poultry. 

4.  Dairy  Cattle  in  Health  and  Disease. — Characteristics  of  different 
Breeds  and  choice  of  Dairy  Cattle.  General  functions  of  the  organs  of  the 
animal  body.  Breeding.  Parturition.  Organs  which  secrete  milk.  Process 
of  milk  secretion.  Changes  whioh  food  undergoes  during  digestion.  Diseases 
of  Dairy  Cattle  and  their  remedies. 

II.  Management  of  a  Daibt. 

1.  Milh  and  Cream. — Process  of  Milking.  Dairy  Utensils  and  Appliances, 
hand  and  power.  Cooling  of  Milk.  Separation  and  ripening  of  Cream. 
Different  systems  of  Cream-raising.  Utilisation  of  Skim-milk.  Keeping  of 
Milk.  Importance  of  Cleanliness.  Diseases  spread  by  Milk.  Conveyance 
and  sale  of  Milk.  Milk  records.  Keeping  of  Dairy  and  Farm  accounts. 
Creameries.  Butter  and  Cheese  Factories.  Different  systems  of  Dairying 
and  their  comparative  returns. 

2.  Butter.— Chums  and  other  Butter-making  appliances,  hand  and  power. 
Souring  of  Cream.  Churning.  Washing  and  Working  of  Butter.  Butter- 
milk. Packing  and  transmission  of  Butter.  Salting  and  keeping  of  Butter. 
Colouring.    Characteristics  of  good  Butter. 

3.  Cheese. — Principles  of  its  manufacture.  Making  of  different  kinds  of 
Cheese  (from  cream,  whole-milk,  and  skim-milk).  Acidity  of  Milk.  Use  of 
Rennet  and  its  substitutes.  Whey.  Appliances  for  Cheese-making.  Bipen- 
ing  and  storage  of  Cheese.  Packing  and  sale  of  Cheese.  Making  of  Creaoi 
and  other  soft  Cheeses. 
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III.  Chemistby  and  Bactebiology. 

General  principles  of  Chemistry.  Spedfio  gravity:  Tempeiatare :  Addiky 
and  alkalinity— methods  and  instruments  for  determining  Uiese.  The  nature 
and  general  properties  of  substances  met  with  in  Dairy  practice. 

Nature,  composition,  properties  and  chemical  constituents  of  Milk.  Micro- 
scopical appearances.  The  changes  which  take  place  in  Milk,  and  how 
produced.  Circumstances  affecting  the  quality  and  quantity  of  Milk.  In- 
Huence  of  temperature.  Chemical  changes  involved  in  keeping  and  souring  of 
Milk  and  in  the  formation  of  Batter  and  Cheese.  Taints,  Fermentation,  and 
Putrefaction.  The  Use  of  Preservatives.  Milk  testing  and  analyna 
Detection  of  adulteration  in  Milk,  Cream,  Butter  and  Cheese. 

Nature  and  functions  of  Bacteria.  The  commoner  forms  of  Bacteria  taking 
part  in  the  operations  of  the  Dairy. 

IV.  Pbagtical  Skill  ik  Daiby  Wobk. 

Candidates  must  be  prepared — (1)  to  produce  at  or  before  the  Examination 
a  Ratisfactory  certificate  of  proficiency  in  the  milking  of  cows,  signed  by  a 
practical  Dairy  Farmer;  (2)  to  chum  and  make  into  Butter  a  measured 
quantity  of  Cream ;  and  (3)  to  make  one  cheese  of  each  of  the  following 
varieties  : — (i)  hard-pressed,  of  not  less  than  30  lb.,  (ii)  veined  or  bloe- 
moulded,  of  not  less  than  10  lb.,  and  (iii)  also  to  make  one  or  other  of  the 
following  soft  Cheeses :  Camembert,  Coulommier,  or  Pont  Tfiv^que. 

V.  Capacity  fob  iMPABTisa  Instbuotioh  to  Othebs. 

CandidaUi  mtat  also  show  practically  that  they  are  famiUar  with  the 
management  of  a  Dairy,  and  are  callable  of  imparting  iTutruetion  to  ethers. 


II.  Papers  set  at  the  Examination  held  at  Beading, 
September  1900. 


EXAMINATION  IN  THE  SCIENCE  AND  PRACTICE  OF 
DAIRYING,  SEPTEMBER  24-27,  1900. 

QUESTIONS  IN  GENERAL  DAIRYING. 

Maximum  Numbeb  of  Mabks,  200.    Pass  Numbbb,  100. 

(Three  hours  aUowed.) 


Kos.  1,  2,  8,  and  8,  and  at  least  other  6  qaestlons  to  be  attempted. 

*i.  In  walking  over  a  farm  that  jou  propose  to  take  as  a  dairy  farm,  what 
indications  would  assist  you  in  forming  an  idea  of  its  value  for  this  purpose  T 

*2.  On  a  farm  of  100  acres  there  are  20  shorthorn  cows,  the  milk  of  which 

is  retailed  in  a  town.    What  food  would  you  grow  on  the  farm  for  the  herd, 

nd  how  much  pasture  would  you  set  aside  for  their  use  7    State  the  character 

•  *  the  farm  you  have  in  view,  and  the  district  in  which  it  is  situated. 

'^X  Give  the  principal  characteristics  of  three  of  the  leading  breeds  of 

•  .    y  cattle,  and  state  the  purposes  for  which  each  is  specially  suited. 

-:    Make  an  estimate  of  the  cost  of  keeping  a  herd  of  40  cows  for  one 

v<    .  •  nd  the  return  from  either  Cheddar  or  Cheshire  cheese  and  whey,  all  the 

•i:.    '  iog  made  into  cheese.    State  the  district  and  position  of  the  farm  you 
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6.  Describe  a  good  and  thorough  system  of  preparing  and  sweetening 
Wooden  milk-yessels  which  are  mouldy  and  out  of  condition,  so  as  to  make 
them  suitable  for  use  in  a  butter-making  dairy. 

6.  Describe  the  process  of  milking  a  cow.  What  are  common  errors  in 
milking? 

7.  Describe  the  structure  of  the  mammary  gland  of  a  cow  and  explain  the 
process  of  milk  secretion. 

*8.  Describe  a  good  system  of  ripening  cream  for  butter-making.  Compare 
the  advantages  and  disadvantages  of  making  butter  (a)  from  ripened  whole 
nrilk,  (b)  from  ripened  cream,  (c)  from  sweet  cream. 

9.  Describe  the  cause  and  symptoms  of  cow-pox;  also  the  common 
method  of  spreading,  and  the  treatment  of  this  disease. 

10.  State  fully  what  you  know  of  milk  fever  (parturient  apoplexy)  in 
miloh  cows,  and  the  steps  you  would  take  to  prevent  and  combat  this 
disease. 

11.  Describe  fully  an  economical  system  of  feeding  calves  from  birth  till 
three  months  old  where  an  abundance  of  separated  milk  is  available. 

12.  Describe  the  management  and  feeding  of  any  breed  of  pigs  from  the 
time  they  are  weaned  till  they  are  fit  to  be  killed. 


QUESTIONS  IN  CHEMISTRY  AND  BACTERIOLOQV. 

Maximum  Number  of  Mabks,  200.    Pass  Number,  100. 

(Beytn  questions  only  to  be  answered,  aaong  whieh  muit  be  the  Aytf 
marked  *— i.^.  1,  4,  7,  8,  and  9.) 

(^Three  hovn  alloned.) 


*1.  Of  what  imporiftnce  ftre  the  mineral  constituents  of  milk,  considered 
as  a  food  1    How  may  they  serve  as  a  guide  to  the  genuineness  of  milk  ? 

2.  Wliat  is  the  particular  influence  which  the  presence  of  lime  salts  in  milk 
exercises  in  the  coagulation  of  milk  7 

8.  Describe  the  principal  mechanical  methods  of  testing  the  quality  of 
milk.  How  far  may  they  be  relied  upon  as  compared  with  methods  of 
chemical  analysis  in  the  stricter  sense  7 

*4.  Distinguish  between  the  "  sterilisation  "  of  milk,  as  ordinarily  carried 
out,  and  *'  pasteurisation  "  properly  so  called. 

5.  Describe  the  chemical  changes  which  take  place  in 
(a)  the  keeping  of  milk ; 
(h)  the  keeping  of  butter. 

G,  What  *'  chemicals  "  may  be  legitimately  used  in  the  dairy,  and  which 
not  7    Name  the  particular  uses  of  each  material. 

•7.  Describe  any  method  for  testing  the  acidity  of  curd.  In  what  way 
may  the  knowledge  gained  by  such  a  test  be  usefully  employed  7 

*8.  Discuss  how  far  the  successful  manufacture  of  a  particular  kind  of 
cheese  is  dependent  upon  locality  and  external  agencies,  and  how  far  upon 
manipulation  and  attention  to  details  and  rules. 

*9.  What  is  tuberculous  milk  7  Under  what  circumstances  may  such  bd 
prodnccMl  7  What  is  the  present  state  of  knowledge  as  regards  the  means  by 
which  the  danger  arising  from  the  use  of  such  milk  may  be  guarded  against  7 
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{Dating  from  the  FoundaUon  of  the  Soeietif)  :— 

"  The  Society  will  not  be  responsible  for  the  aceuiaoy  of  the 
statements  or  oonolnsions  oontained  in  the  several  papers  in  the 
Journal,  the  authors  themselves  being  solely  responsible." 
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